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Chapter 1 Solving Equations and Inequalities

Page 5 Getting Started

1.
2.

14.

15.

.18+ 17 =

118 - (—4§> =-115 + (+4§)

20 — 0.16 = 19.84

12.2 + (~8.45) = +(|12.2| — | -8.45])
= +(12.2 — 8.45)
=3.75

. —3.01 — 145 = —3.01 + (—14.5)

= —(|-3.01|+|-145])
= —(3.01 + 14.5)

= —17.51
(17| - | -1.8])

= +(17 - 1.8)

=15.2

|
|
—_
(e}
I
oo
NG

—52
= 55
7l 5l 73 52
T, + 55 =T, + 5,
= —(|-73| - |52
=7l - 53

|
IQ
L
=
&g
N
[
S———

. (0.15)(3.2) = 0.48
10.
11.
12.

13.

2+ (-04)= -5
(-1.21) + (-1.1)=1.1
(—=9)(0.036) = —0.324
.3 _ 4.2
B R
- -8
3
= _—92
= —22

B9

8

(2i)-8) = 20-3)

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.
27.
28.
29.

30.
31.
32.

1. _ 1 (1
s (=T (—7)
_ 57 1
T8 -2
- 57
~16
_ 9
= -3.%
28=2.2.2
=8
8=5-5-5
=125
(=72 =(=D(-=7
=49
(—12 = (-D(—1)(—-1)
=-1
(—0.8)2=(—0.8)(—0.8)
= 0.64
—(1.2)2 = —(1.2)(1.2)
= -1.44
2\2 _ (22
&)=z
_ 4
T 9

False, —5 is greater than —7.
True, 6 is greater than —8.

True, —2 equals —2.

True, —3 is greater than —3.01.
False, —9.02 is greater than —9.2.

False, % is greater than 1

8
16
40°

False, % is less than 0.8.

True, % equals

1-1 | Expressions and Formulas

Page 7 Graphing Calculator Investigation

1.

2.

3a.

3b.

3c.

KEYSTROKES: 88245

The result is 5.

The calculator multiplies 2 by 4, subtracts the
result from 8, and then adds 5.
8—2X(4+5)=-10

Therefore, place the parentheses around 4 + 5.
8—2)X(4+5)=29

Therefore, place the parentheses around 8 — 2.
8-(2%Xx4+5)=-5

Therefore, place the parentheses around
2X4+5,

. KEYSTROKES: 18 E] 23

The result is 54.
The calculator found the square of 18 and divided
it by the product of 2 and 3.

. No; you would square 18 and then divide it by 2.

The result would then be multiplied by 3.

Chapter 1



Pages 8-9 Check for Understanding

1.

2. Sample answer:

10.

11.

12.

13.

First, find the sum of ¢ and d. Divide this sum
by e. Multiply the quotient by 4. Finally, add a.
14— 4

5

. b; the sum of the cost of adult and children tickets

should be subtracted from 50.

Therefore, parentheses need to be inserted around
this sum to insure that this addition is done
before subtraction.

. 8(3 + 6) = 8(9)

=72
The value is 72.

.10-8+2=10—-4

=6
The value is 6.

. 14-2-5=28-5

= 23
The value is 23.

L9+36-7+3=[9+3(—-2)]+3
=[9+ (—6)] +3
=3+3
=1

The value is 1.

. [6-(12-8?2+5=[6—-(4)%=+5

=(6—-16)+5
=-10+5
=-2

The value is —2.

172 +26)  17(28)

4 T 4
_ 476
T4
=119

The value is 119.

z—x+ty=6—-4+(-2)
=2+ (-2)
=0

The value is 0.
x+ @ —-1P3=4+(-2-1p
=4+ (-3
=4+ (-27)
= —-23
The value is —23.
x+ By +2z) —yl=4+[3(-2+6)— (—2)]
=4+ [3(4) —(-2)]
=4+ [12 — (-2)]
=44+ (12 +2)
=4+ 14
=18
The value is 18.
Substitute each value given into the formula.
Then evaluate the expression using the order of
operations.
I=prt
= (1800)(0.06)(4)
= (108)(4)
=432
The simple interest is $432.

Chapter 1

14. Substitute each value given into the formula.

Then evaluate the expression using the order of

operations.
I=prt
= (5000)(0.0375)(10)
= (187.5)(10)
= 1875
The simple interest is $1875.

15. Substitute each value given into the formula.

Then evaluate the expression using the order of

operations.
I=prt
= (31,000)(0.025)(1.5)
= (775)(1.5)
=1162.5
The simple interest is $1162.50.

Pages 9-10 Practice and Apply
16.18 + 6 ~3=18+2
=20
The value is 20.

17.7-20+-5=7— 4

=3
The value is 3.

18. 3(8 + 3) — 4 = 3(11) — 4
=33—-4
=29

The value is 29.

19. 6+ 72 —-1=(132 -1
=26-1
=25

The value is 25.

20. 2(6%2 — 9) = 2(36 — 9)
= 2(27)
=54

The value is 54.
21. —2(32+8) = —2(9 + 8)
—2(17)
=-34
The value is —34.
22.2+85)+2—-3=2+40+2-3

=2+20-3
=22-3
=19

The value is 19.
23.4+64 - (8X4)+-2=4+64+32+2
=4+2+2
=4+1
=5
The value is 5.
24.[38-(8-3)]+3=(38-5)+3
=33 +3
=11
The value is 11.
25.10 — [6+9(4)] =10 — (5 + 36)
10 — 41
=-31
The value is —31.



26

27.

28.

29.

30.

31.

32.

.1 —-{80 = [T+ 3(—=4d]} =1—-{30 + [T+ (-12)]}

=1-1[30 + (=5)]
=1-(-6)
-7

The value is 7.

12 + {10 + [11 - 3(2)} = 12 + [10 + (11 — 6)]
=12 + (10 + 5)
=12 +2
=14

The value is 14.
Tyg_72y=1 —
3 4 -1 3 (4 —49)
_ 1,
*5( 45)
=-15
The value is —15.
219+ 5(=3)] =19+ (~15)
_ 1,
75( 6)
=-3
The value is —3.
16(9 — 22) _ 16(—13)
4 4
— 208
4
= —52

The value is —52.
45(4 +32) _ 45(36)
10 10
_ 1620
10
= 162
The value is 162.

0.3(1.5 + 24) ~ 0.5 = 0.3(25.5) =~ 0.5
=765+ 0.5
=153

The value is 15.3.

33. 1.6(0.7 + 3.3) - 25=1.6(4) + 2.5
=64+ 25
= 2.56
The value is 2.56.
1 _2081+9) _ 1 _ 2009
34. 5 25 5 25
_ 1 _ 180
5 25
—1_36
5 5
— _35
5
= -7
The value is —7.
122+ 25 _ 2 _ 12(52+4) _ 2
35. 6 3 6 3
_ 1213 _ 2
6 3
_ 156 2
6 3
18 _ 2
3 3
- 16
3
_ opl
= 255

The value is 25

=

36.

317.

38.

39.

40.

41.

42,

43.

44.

45.

46.

(52.84 X 10) + (5.955 X 50) _ 528.4 + 297.75
454 454
_ 826.15
454

~ 1.8
About 1.8 pounds of pollutants are created.

1500 X 15 __ 22,500
12 X 60 720

= 31.25
The IV flow rate is 31.25 drops per minute.
w+x+z=6+04+(-3)
=6.4 + (—3)
=34
The value is 3.4.
w+12+2=6+12 + (-3)
=6+ (—4)
=2
The value is 2.

w(8 —y) = 6(8 - é)
_ 1
- 6(72)
=45

The value is 45.

zx +1) = -3(0.4 + 1)
—3(1.4)

= —4.2
The value is —4.2.

w—3x+y=6—3(0.4)+%
-6 — 1
=6 1.24—2

1
=48 + >
=5.3

The value is 5.3.

5x + 2z =5(0.4) + 2(-3)
=2+ 2(—3)
=2+ (—6)
=—4

The value is —4.

zZ2—w =(-3%* -6

=81-6
=175
The value is 75.

G-w?-x=06B-62+04
=(-12+04
=1+04
=14

The value is 1.4.

Bwx _ 5(6)(0.4)

z -3
_ 30(0.4)
-3
— 12
-3
= —4

The value is —4.

Chapter 1



47. 2z — 15x _ 2(—3) — 15(0.4)

v

The value is —8. )
48. (x — y? — 2wz = (0.4 — 3| — 26)-3)
=(-0.12 — 2(6)(—3)
0.01 — 2(6)(—3)

=0.01 — 12(—3)
= 0.01 — (—36)
= 36.01

The value is 36.01.

49, L4 1 -1 41
y w 1 6
2

9 1
+E
21
6

The value is 2%.

50. Substitute the expression given into the formula.

-

2
_ y+5
7’( 2 )

2
The area of the circle is 77(%) .

51. Substitute each value given into the formula.

Then evaluate the expression using order of
operations.

1\3
ab™ = 2000(—5)

= L
= 2000( 125)
_ 2000

125
=-16

The value is —16.

52. Substitute each value given into the formula.

Then evaluate the expression using order of
operations.
n = 24d + [8(b X 15 + 125)]

= 24(30) + [8(25 X 15 + 125)]

= 24(30) + [8(375 + 125)]

= 24(30) + [8(3)]

= 24(30) + 24

=720 - 24

=30
The amount needed for a 30-day supply is
30 tablets.

Chapter 1

53.

54.

55.

56.

57.

58.

Substitute each value given into the formula.
Then evaluate the expression using order of
operations.
A
=5C
= 209(174.0)

42.1
= 47.50594(174.0)

= 8266.03356

Buying a car for $2000 in 1950 is like buying a
car for $8266.03 in 2000.

Substitute each value given into the formula.
Then evaluate the expression using order of
operations.

w = 20At
= 20(4)(5)
= 80(5)
=400

The width of the firework display is 400 feet.

Sample answer: 4 —4+4 -4 =1

4+4+4+4=2

4+4+4)+4=3

4X4-4)+4=4

4x4+4)+4=5

4+4)+-4+4=6

44 -4 —-4=17

4+4)xM4+4)=8

44+4+4+4=9

44-4)+4=10

Nurses use formulas to calculate a drug dosage

given a supply dosage and a doctor's drug order.

They also use formulas to calculate IV flow rates.

Answers should include the following.

e A table of IV flow rates is limited to those
situations listed, while a formula can be used to
find any IV flow rate.

e If a formula used in a nursing setting is applied
incorrectly, a patient could die.

C;1+356—-17)+2X6=1+3(-12)+2X6

=1+(-36) ~2X6

=1+(—18) X6
=1+(-108)
=—-107
The value is —107.
D; A =1 bh
= L0
= 2(10)
=20

The area of the triangle is 20 square feet.
A=lw

= 50(0.4)

=20
The area of the 0.4 ft by 50 ft rectangle is
20 square feet.

Page 10 Maintain Your Skills

59.

V9 represents the positive square root of 9.
9=32-5V9=3



60.

61.

62.

63.

64.

65.

66.

V16 represents the positive square root of 16.
16 =42 5 \V16 =4

V100 represents the positive square root of 100.
100 = 102 — V100 = 10

V169 represents the positive square root of 169.
169 = 132 » V169 = 13

—V/4 represents the negative square root of 4.

4=22 5 —V4=-2
—V 25 represents the negative square root of 25.
25 =52 5 —V25 = -5

\/E represents the positive square root of %.

2
4 _ (2 4_2
9_<3>_> 9 3

% represents the positive square root of %.
36 _ (&)2 36 _6
49 49 49 7

1-2 | Properties of Real Numbers

Page 13 Algebra Activity

1.

The equation is false.

To find the product 4(x + 2), model a rectangle
with a width of 4 and a length of x + 2.

X+2
t—

[ | | >
—t | b | | -
—t | b | | -

The rectangle has 4 x tiles and 8 1 tiles. The area
of the rectangleisx +x +x+x+1+1+1+1+
1+1+1+1or4x + 8 Thus 4(x + 2) = 4x + 8.

. The equation is false.

To find the product 3(2x + 4), model a rectangle
with a width of 3 and a length of 2x + 4.

2X + 4
A
X X 1(1]1]1
3 X X 1111
X X 1(1]1]1

The rectangle has 6 x tiles and 12 1 tiles. The
area of the rectangleisx +x +x +x +x +x + 1
+1+1+1+1+1+1+1+1+1+1+1or
6x + 12. Thus, 3(2x + 4) = 6x + 12.

. The equation is true.

To find the product 2(3x + 5), model a rectangle
with a width of 2 and a length of 3x + 5.

3+ 5
"~ 5 N\
) X X x  [1[1]1]1]1
X X x [1[1]1]1]1

The rectangle has 6 x tiles and 10 1 tiles. The
area of the rectangleisx +x +x +x +x +x + 1
+1+1+1+1+1+1+1+1+1or6x+ 10.
Thus 2(3x + 5) = 6x + 10.

4, The equation is false.
To find the product (4x + 1)5, model a rectangle
with a width of 4x + 1 and a length of 5.

5

4+ 1<

The rectangle has 20 x tiles and 5 1 tiles. The
area of the rectangleisx +x +x +x +x + x +
xt+txt+x+xt+txt+tx+x+txt+txt+x+x+x+
x +x+1+1+1+1+1or20x + 5. Thus,
(4x + 1)5 = 20x + 5.

Pages 14-15 Check for Understanding
la. Sample answer: 2
1b. Sample answer: 5
lc. Sample answer: —11
1d. Sample answer: 1.3
le. Sample answer: V2
1f. Sample answer: —1.3
2. A rational number is the ratio of two integers.

Since V3 is not an integer, \/g is not a rational

number.
3. 0; zero does not have a multiplicative inverse

. 1.
since  is undefined.

4. integers (Z), rationals (Q) and reals (R)

5. naturals (N), wholes (W), integers (Z), rationals
(Q), and reals (R)

6. rationals (Q) and reals (R)

7. Multiplicative Inverse Property—the product of a
number and its multiplicative inverse is equal
tol

8. Associative Property of Addition—the way you
group three numbers when adding does not
change the sum.

9. Additive Identity Property—the sum of any
number and 0 is equal to the number

10. Since —8 + 8 = 0, the additive inverse of —8 is 8.

Since (—8)(—%) = 1, the multiplicative inverse of

.1
8 is 5

Chapter 1



11

12.

13.

14.

15.

16.

17.

18.

. Since 1 + (—l) = 0, the additive inverse of % is

3 3

1

3
Since (%)(3) = 1, the multiplicative inverse of %

is 3.

Since 1.5 + (—1.5) = 0, the additive inverse of 1.5
is —1.5.
The multiplicative inverse of 1.5 is 1—15 or %

3x +4y — b5x = 3x — bx + 4y
=(3 — 5 + 4y
= —2x + 4y

W —2n+4p+2n=9p +4p — 2n+ 2n
=9 +4p +2n —2n
=09+4p+(2—-2)n
= 13p + On
= 13p
3(5¢ + 4d) + 6(d — 2¢)
= 3(5¢c) + 3(4d) + 6(d) + 6(—2¢c)
= 15¢ + 12d + 6d — 12¢
= 15¢ — 12¢ + 12d + 6d
(15 — 12)c + (12 + 6)d
= 3¢ + 18d
(16 — 4a) — 2(12 + 20a)
= 1(16) + 2(~4a) - 2(12) - 2(200)
=8—2a—9— 15a
=8—-9—2a — 15a
8—-9 +(—2—-15)a
=—-1+(—1Ta
=-1-17a
=—-17a -1
Method 1
Multiply the number of chocolate bars sold each
day by $1.50 and then add.
1.5(10) + 1.5(15) + 1.5(12) + 1.5(8) + 1.5(19) +
1.5(22) + 1.5(31)
Method 2
Add the number of chocolate bars sold for all days
and then multiply the total by $1.50.
1.5(10 + 15 + 12 + 8 + 19 + 22 + 31)
T=1510+15+12+8+ 19 + 22 + 31)
= 1.5(10) + 1.5(15) + 1.5(12) + 1.5(8) +
1.5(19) + 1.5(22) + 1.5(31)
=15+ 225+ 18 + 12 + 28.5 + 33 + 46.5
= 175.5
The total money raised by Ashley was $175.50.

Pages 15-18 Practice and Apply

19.

20.
21.

22,
23.

24,

wholes (W), integers (Z), rationals (Q), and

reals (R)

rationals (Q) and reals (R)

V121 = 11; naturals (N), wholes (W), integers (Z),
rationals (Q), and reals (R)

rationals (Q) and reals (R)

V10 lies between 3 and 4 so it is not a whole
number. irrationals (I) and reals (R)

integers (Z), rationals (Q), and reals (R)

Chapter 1

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.
40.

41.

42,

43.

44.

12—2 = 6 naturals (N), wholes (W), integers (Z),
rationals (Q), and reals (R)

37“ lies between 4 and 5 so it is not a whole
number. irrationals (I) and reals (R)
rationals (Q), and reals (R)

Write each number in decimal notation.
2.49 = 2.49494949... or about 2.495

2.49 = 2.49999999... or about 2.500

2.4 = 2.400

2.49 = 2.490

2.9 = 2.999999999... or about 3.000

2.400 < 2.490 < 2.495 < 2.500 < 3.000 _
Therefore, 2.4 < 2.49 < 2.49 < 2.49 < 2.9.

Additive Inverse Property—the sum of a number
and its additive inverse is equal to 0

Associative Property of Multiplication—the way
you group three numbers when multiplying does
not change the product

Additive Identity Property—the sum of any
number and 0 is equal to the number

Associative Property of Addition—the way you
group three numbers when adding does not
change the sum

Commutative Property of Addition—the order in
which you add does not change the sum

Multiplicative Inverse Property—the product of a
number and its multiplicative inverse is equal
tol

Distributive Property—the product of a number
and a sum is equal to the sum of the products of
the number and each addend

Multiplicative Identity Property—the product of
any number and 1 is equal to the number

Sincem + 0 =m,n = 0.

Since m + (—m) = 0, n = —m. Therefore, n is the
additive inverse of m.

Since m i =1,n= % Therefore, n is the

multiplicative inverse of m.
Since m(1) =m,n = 1.
The positive integers make up the set of natural
numbers.
c=V2s?
= V2(1)?
=V2Q1)
=V2
The length of the hypotenuse is V2 units.

The square root of 2 is irrational, and therefore,
cannot be described by a natural number.

Since —10 + 10 = 0, the additive inverse of —10 is
10.

Since (—10)(—1—10) = 1, the multiplicative inverse
. 1

of —10 is 1o

Since 2.5 + (—2.5) = 0, the additive inverse of 2.5

is —2.5.

The multiplicative inverse of 2.5 is 5~ or 0.4.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Since —0.125 + 0.125 = 0, the additive inverse of
—0.125 is 0.125.
1

The multiplicative inverse of —0.125 is ~o1%

5
8

Since (—% (—g) = 1, the multiplicative inverse of
_b5iq_8

g 18 —%
Since % + (—%) = 0, the additive inverse of %

Since —4% + 4% = 0, the additive inverse of —4%

. 3

1s 45.

Since —4% = —% and (—%)(—%) = 1, the

multiplicative inverse of —4% is —%.

Ta + 3b — 4a — 5b=Ta — 4a + 3b — 5b
=T —4)a + (B —-5)»b
=3a + (—2)b
=3a — 2b

3x+5y +7x—3y=3x+ Tx + 5y — 3y
=@+ Tx+ (B—-3)y
= 10x + 2y

3(15x — 9y) + 5(4y — x)

= 3(15x) + 3(—9y) + 5(4y) + 5(—x)
=4b5x — 27y + 20y — bx
= 45x — 5x + 20y — 27y
= (45 — 5)x + (20 — 2T)y
=40x + (—T)y
=40x — Ty
2(10m — 7a) + 3(8a — 3m)
= 2(10m) + 2(—7a) + 3(8a) + 3(—3m)
=20m — 14a + 24a — 9Im
=20m — 9m + 24a — l4a
=(20—-9m + (24 — 14)a
=11m + 10a
8(r + 7t) — 4(13t + 5r)
= 8(r) + 8(7t) — 4(13t) — 4(5r)
= 8r + 56t — 52t — 20r
8r — 20r + 56t — 52t
—12r + 4¢
4(14c — 10d) — 6(d + 4c¢)
= 4(14c) + 4(—10d) — 6(d) — 6(4c)
= 56¢ — 40d — 6d — 24c
= 56¢c — 24c — 40d — 6d
= (56 — 24)c + (—40 — 6)d
= 32c¢ + (—46d)
= 32c¢ — 46d

4(0.2m — 0.3n) — 6(0.7m—0.5n)
= 4(0.2m) + 4(-0.3n) — 6(0.7m) — 6(—0.5n)
=0.8m —1.2n — 4.2m + 3n
=0.8m —42m + 3n — 1.2n
=(08—-42)m+ @B —-12n
= —3.4m + 1.8n

+ % = 0, the additive inverse of —g is 2.

56. 7(0.2p — 0.3q) + 5(0.6p — q)
= 7(0.2p) + 7(0.3q) + 5(0.6p) + 5(—q)
=14p +2.1g + 3p — 5q
=14p + 3p + 2.1g — 5q
=(1.4+3p +(2.1-5)q
=4.4p + (—-2.9q)
=44p — 2.9g

57. 16 + 20y) — 2(19 - 8y)
_1 1 1 1
= 1(6) + 2(20_)/) - 5(19) - E( —8y)

=3 _ 19
—2+5y 2-i-4y
3

-1
3 5 Tty

_ (3 _ 19

=13 2)-i—(5—+—4)y
= -8+ 9y

58.%(3x+5y)+§(§x—6y)

_1 1 2(3 2

=1+ 5,42,
=Xty tex— 4y
1,2 5

59. True

60. False; —3 is a counterexample.
61. False; 6 is a counterexample.
62. True

63. Method 1
Multiply the number of hours worked each day by
$6.50 and then add.
6.5(0) + 6.5(4.5) + 6.5(0) + 6.5(4.25) + 6.5(5.25) +
6.5(6.5) + 6.5(5.0)
Method 2
Add the number of hours worked for all days and
then multiply the total by $6.50.
6.5(0 + 4.5+ 0 +4.25 + 525 + 6.5 + 5.0)

. . .25 + 6. .
64. mean = 0+45+0+4257+525 6.5+5.0

= @ or 3.643

The average number of hours Andrea worked
each day is 3.6. There are 14 days in 2 weeks.
Therefore, multiply 3.6 by 14 to determine how
many hours she worked in a two week period.
T = 6.5[3.6(14)]

= 6.5(50.4)

= 327.6

Her pay would be $327.60.

Chapter 1



65.

66.

67.

68.

69.

70.

71.

1 1
3(22) + 2(15)

=32+ §)+2(1+3) Definition of a
mixed number

=32 +3(;) + 20 + 2(§) Distributive
Property
—6+2+2+7 Multiply.
=6+2+ % + % Commutative
Property of
Addition
=8+544 Add.
=8+ (% + %) Associative
Property of
Addition
=8+1 Add.
=9 Add.
She needs 9 cups of flour.
Method 1

Multiply the length of each half-court by the
width and then add.
50(47) + 50(47)
Method 2
Add the length of the two half-courts and then
multiply the total by the width.
50(47 + 47)
T = 50047 + 47)
= 50(47) + 50(47)
= 2350 + 2350
= 4700
The area of the basketball court is 4700 square
feet.
Method 1
Multiply the percents of money spent at each
store by $113 and then add.
113(0.36) + 113(0.19)
Method 2
Add the percent spent at both stores and then
multiply the total by $113.
113(0.36 + 0.19)
T =113(0.36 + 0.19)
= 113(0.36) + 113(0.19)
= 40.68 + 21.47
=62.15

The amount students spend at specially stores

and department stores is $62.15.

Yes;6;rs =g+§— 7;

Dividing by a number is the same as multiplying

by its reciprocal.

Answers should include the following.

¢ Instead of doubling each coupon value and then
adding these values together, the Distributive
Property could be applied allowing you to add

the coupon values first and then double the
sum.

Chapter 1

e If a store had a 25% off sale on all merchandise,
the Distributive Property could be used to
calculate these savings. For example, the
savings on a $15 shirt, $40 pair of jeans, and
$25 pair of slacks could be calculated as
0.25(15) + 0.25(40) and 0.25(25) or as
0.25(15 + 40 + 25) using the Distributive
Property.

72. B; The product of two natural numbers is a
natural number. Let a = 1 and b = 2. Then
a—b= 1—2or—1and—“b—:%.

73. C; 27(x + 1.2) — 26(x + 1.2)

2714 + 1.2) — 26(1.4 + 1.2)

27(2.6) — 26(1.4 + 1.2)

= 27(2.6) — 26(2.6)

= (27 — 26)2.6
= 1(2.6)
=26
74. True
75. False; 0 — 1 = —1; which is not a whole number.
76. True
77. False; 2 +~ 3 = %, which is not a whole number.

Page 18 Maintain Your Skills
78. 9(4 — 3% = 9(1)5
=9(1)
=9
The value is 9.
79.5+9+338)—-8=5+33) —8
=5+9-8
=14 -8
=6
The value is 6.
80.a +2b —c=—5+2025) —1

- _1
= -5+05-1
— 451
= —45-1
=5

The value is —5.
81. 6 + 3(a +d)?=0.25 + 3(—5 + 4)3
=0.25 + 3(—1)3
=0.25 + 3(-1)
=0.25 + (—3)
= —-2.75
The value is —2.75.
82. SA = 2lw+ 2lh+ 2wh
= 2(12)(5) + 2(12)(7) + 2(5)(7)
=120 + 168 + 70
= 358
The surface area of the prism is 358 square
inches.
83.8b — 5 = 8(—%) -5
=—6-5
=-11
The value is —11.



2 _2(_3

- _3
=~ +1
e
10
The value is %.
.15c—7=1.5(1.8) -7

=27-17
=—43

The value is —4.3.

. —9a—6)=-92-06)
= —9(—4)
= 36

The value is 36.

Page 18 Practice Quiz 1
1.18-12+3=18—4

=14
The value is 14.
. —4+5(7—-2%=—-4+5(7-8)
=—4+ 5(—1)
—4 + (—5)
=-9
The value is —9.
18+3x4  18+12
3-8 5
30
5

=6
The value is 6.
L ad+ b9 —c) = (=2 + 39 — (-12)]
(-2 + 12D

= -8+ L@
= —8+7
=-1
_ _E
- I= R+r
__ 25
1.05 + 0.2
_ 25
1.25
=2

The amount of current is 2 amperes.
. rationals (Q) and reals (R)
. V100 = 10

naturals (N), wholes (W), integers (Z), rationals
(Q), and reals (R)

. Additive Inverse Property—the sum of a number
and its additive inverse is equal to 0.

. Since % + (‘%) = 0, the additive inverse of g

is -8

is —.

Since (%)(%) = 1, the multiplicative inverse of g
7

is —.
6

10. 4(14x — 10y) — 6(x + 4y)
= 4(14x) + 4(—10y) — 6(x) — 6(4y)
= 56x — 40y — 6x — 24y
= 56x — 6x — 40y — 24y
= (56 — 6)x + (—40 — 24)y
= 50x + (—64y)
= 50x — 64y

Page 19 Algebra Activity
(Follow-Up of Lesson 1-2)

1.

I;}g;:‘ ee Si:fs Diagonals I'I?:'zﬁfl(l)anl:
Vertex
triangle 3 0 0
quadrilateral 4 2 1
pentagon 5 5
hexagon 6 9
heptagon 7 14
octagon 8 20
/an} quadrilateral ﬁ

5

octagon

A\

hexagon heptagon

2. Beginning with 2, you add the next consecutive
integer to obtain the next number of diagonals:
0+2=2,2+3=5,5+4=9,9+5=14,and so

on.

> Figure Sides Diagonals

Ni::l e ) Diagonals | From One

Vertex

triangle 3 0 0
quadrilateral 4 2 1
pentagon 5 5 2
hexagon 6 9 3
heptagon 7 14 4
octagon 8 20 5

4. The number of diagonals from one vertex is
always 3 less than the number of sides of the
figure. Therefore, if n is the number of sides, the
expression isn — 3.
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5.

6.

7.

8.

9.

10.

11.

12,

13.

A polygon has the same number of vertices as
sides. Therefore, the number of vertices is n.

A diagonal is drawn from a vertex to a vertex.
Therefore, one diagonal connects 2 vertices.

There are n vertices in a polygon with n — 3
diagonals off each vertex. Since each vertex
connects 2 diagonals, the formula is found by
multiplying the number of vertices by the number
of diagonals off each vertex and then dividing by
2 or [n(n — 3)] + 2.

See students' work. A decagon has 35 diagonals
because 10(10 — 3) ~ 2 = 35.

A generic polygon has n sides and n vertices.
From each vertex, n — 3 diagonals can be drawn.
So n(n — 3) is the number of diagonals except that
this formula counts each diagonal twice, since one
diagonal connect 2 vertices. Therefore you must
divide the expression by 2. So the formula is
y=nn—3) + 2.

Sample answer: 3 lines connect 3 dots, 6 lines
connect 4 dots, 10 lines connect 5 dots.
P «-———-9 ,f’//’R\\\\
«— / s 00 SR
AN / IS¢ \OSA !
N / [N \ 7> /\\ /
\\‘/ RSN \#//::’,ﬁ
Dots Connection
(x) Lines (y)
3 3
4 6
5 10
6 15
7 21
8 28
The number of lines y is found by multiplying the

number of dots x by the number of lines from
each dot. Since there is a line connecting each dot
with every other dot, the number of lines from
each dot is x — 1. Also, since each line connects
two dots, the product must then be divided by 2.
Therefore, the formula is y = [x(x — 1)] +~ 2 or

y = 0.5x% — 0.5x.

There are two possible answers. One answer is
that the number of dots is x. From each dot x — 1
lines can be drawn to other dots, but then the
lines are counted twice, so the formula is
y =x(x — 1) + 2. A second answer is that you can
see that the number of lines needed to connect
the dots is the number of diagonals for a polygon
with that number of vertices or sides plus the
number of sides. So,
y=lxlx —3)+2] +«x

= (0.5x2 — 1.5x) + x

=0.5x%2 — 0.5x
ory = 0.5x2 — 0.5x.

Chapter 1
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1-3

Solving Equations

Page 24 Check for Understanding

1.
2.

3.

ot

11.

12.

Sample answer: 2x = —14

Sometimes true; only when the expression you are
dividing by does not equal zero

Jamal; his method can be confirmed by solving
the equation using an alternative method.

C=3F-32
_b5p_ 5

C=3F - 532
5 _ 5
C +232) = 5F

9 5 _

oo+ e|-rF
2C+32=F

.5+4n
. 2n —nd
. Sample answer: 9 times a number decreased by 3

is 6.

. Sample answer: 5 plus 3 times the square of a

number is twice that number.

. Reflexive Property of Equality
. Addition Property of Equality
10.

y+14=-7
y+14—-14=-7-14
y=-21

The solution is —21.
Check: y + 14 = -7

—21+14 2 -7
-T7=-7Tv
7+ 3x =49
T+3x—7=49 -7
3x =42
3x _ 42
3 3
x=14

The solution is 14.
Check: 7 + 3x = 49
7+ 3(14) 2 49

7+42 2 49
49=149 v
—4b + 7 = —12
—4b — 28 = —12
—4b— 28+ 28 = —12 + 28
—4b =16
—ab _ 16
—4 -4
b=-4

The solution is —4.
Check: —4(b + 7) = —12
—4(—4+7) 2 —-12
—4(3) 2 —12
-12=-12 v



13. 7q +q — 3qg = —24

8¢ —3qg=-24

5g = —24

5q¢ — _24

5 5
qg=—4.8
The solution is —4.8.
Check: 79 +qg+ —3qg=-24
7(—4.8) + (—4.8) — 3(—4.8) £ —24
—33.6—-48+1442 -24
—38.4+144 2 -24
—24=-24 /

14. 1.8a —5=-23
18a-5+5=-23+5

1.8a =2.7
18a _ 2.7
1.8 1.8
a=1.5

The solution is 1.5.

Check: 1.8¢ — 5 =-2.3

1.8(1.5) -5 2 -23

27-5 2-23
-23=-23V

15. “Sn+1=-11
Snt1-1=-11-1

3, — _

_4(_3.) = _4_

3( 4”) 3( 12)
n=16

The solution is 16.

Check: f%n +1=-11

-3ae)+12-11

-12+12-11
-11=-11 v
16. 4y —2n =9
4y —2n +2n =9+ 2n
4y =9 + 2n
4y _ 9+2n
4 4
_9+2n
4
17. I =prt
I _ prt
rt rt
I _
< P
18. D; Solve 4x + 7 =18
4x + 7 =18
dx+7-7=18 -7
4x =11
4 _ 11
4 4
_ 11
x =

4
Evaluate 12x + 21 for x = %.
12x + 21 = 12(%) +21

=33+21
=54

Pages 24-27 Practice and Apply
19. 5+ 3n

20. 10n + 7

21. n? — 4

22. —6n°

23. 5(9 + n)

24. 2(n + 8)

25. (%)2

26. (n — 7)

27. 2arh + 27r?

28. 2arh + 27r? = 2ar(h + 1)

29. Sample answer: 5 less than a number is 12.
30. Sample answer: Twice a number plus 3 is —1.

31. Sample answer: A number squared is equal to 4
times the number.

32. Sample answer: Three times the cube of a number
is equal to the number plus 4.

33. Sample answer: A number divided by 4 is equal to
twice the sum of that number and 1.

34. Sample answer: 7 minus half a number is equal to
3 divided by the square of the number.

35. Substitution Property of Equality

36. Subtraction Property of Equality

37. Transitive Property of Equality

38. Addition Property of Equality

39. Symmetric Property of Equality

40. Multiplication Property of Equality
Exercises 41-56 For checks, see students’ work.

41. 2p + 15 =29
2p +15 -15=29 - 15
2p =14
2p _ 14
2 2
p="1
The solution is 7.
42, 14 - 3n =-10
14 -3n—14=-10—-14
—3n =—-24
—3n _ —24
-3 -3
n=28

The solution is 8.
43. 7a —3a +2a —a =16
4a + 2a —a =16
6a —a =16
50 =16
5a _ 16
5 5
a=32
The solution is 3.2.
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44, x + 9x — 6x + 4x = 20
10x — 6x + 4x = 20

4x + 4x = 20
8x =20
8 _ 20
8 8
x=2.5
The solution is 2.5.
1_2, 1
45. 5 3b 15
1_2, 1_1_1
9 3 9 18 9
2y 1
3b 18
3(_2p)= _3([_1
E( 3b) 2( 18)
1
b=+
The solution is é
5 .3, _ 1
46. §+Zx716
5,3, _56_1_5
st 8716 s
3o —_9
FRAREET:
4(3,)_4(_9
E(Zx>_3< 16)
x=-3

The solution is —%

47. 27 = —9(y + 5)
27=—9y — 45
27 + 45 = —9y — 45 + 45
72 = —9y
72 _ -9y

-9 -9
The solution is —8.
48. —T(p +8) =21
—7p — 56=21
—7p — 56 + 56 =21 + 56
—Tp =77
= _ 17
-7 =7
p=-11
The solution is —11.
49. 3f—2=4f+5
3f—2—4f=4f+5—4f
-f—2=5
—f-2+2=5+2
—F=1

o |

-1~ -1
f=-1
The solution is —7.
50. 3d+7=6d+5
3d+7—6d =6d+5—6d
—-3d+7=5
—-3d+T7—-7=5-17
—-3d=-2
—3d _ -2
-3 -3

_ 2
d=3

The solution is %

Chapter 1
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51.

52.

53.

54.

55.

43n+1=7-1.Tn
43n+1+1.7Tn=7-1.7n + 1.7n

6n+1="17
6n+1-1=7-1

6n==~6

6n_ 6

6 6

n=1

The solution is 1.

1.7x —8=2Tx +4
1.7x —8—-2.7Tx =2.Tx + 4 — 2.7x

—-x—8=4
—-x—8+8=4+8
—x =12

—x_ 12

-1 -1
x=-—12

The solution is —12.
32z +25)—-2(z—-1)="178
3(2z) + 3(25) — 2(z2) — 2(-1) =178
6z +75—22+2=178

4z + 77 =178
4z + 77— T7T="78 — 77
4z =1
£ _1
4 4
-1
4

The solution is i.

4Fk+3)+2=45Fk+1)
4(k) + 4(3) + 2 = 4.5(k) + 4.5(1)
4k +12+2 =45k + 4.5
4k + 14 = 4.5k + 4.5
4k + 14 — 4.5k = 4.5k + 4.5 — 4.5k
—0.5k +14 =45
~05k + 14— 14 =45 — 14
—0.5k = —-9.5
-0.5k _ —9.5
—05  -05
k=19
The solution is 19.
3 _ 7
Ha - 1 = Ha + 9
3 7T _ 7 _ T
we - loqesqe e
_4_ _
e 1=9
4 _
~ta-1+1=9+1
4 _
—Ha = 10
11( 4 11
2 he)= a0
a=-5

The solution is 75?.



&(%
34\35

The solution is 1—2.
57.d=rt

60. A= %h(a +b)
2(A) = %(éh)(a +b)

h
%:a-i-b
%—a=a+b—a
2A— =
no @ s )
ab -2
61. "3 =

(c—3) =2 =(c—3u
alb —2)=x(c—3)
ab-2) _ x(c—3)
a a

b_2:x(c—3)

a

b-2+2=""3 19

p=2=3 49
a

62. x =2
yt+4
(y+4)x=(y+4)yi4
x(y +4)=y
x(y) +x(4) =y
xy +4x =y
xy +4x —xy =y —xy
dx =y — xy
4x = y(1 — x)
_4x YA -w)
1-x 1-x
4x
1-x -y

13

63. Explore: Let n represent the number of games

Plan:

Solve:

played.

Write and solve an equation to find the
value of n.

The number of the cost of

shoe rentals times shoe rental plus
| NS VS I N — S

2 : 1.50 +

the number the cost of the total
of games times agame equals cost.
—_—— ——— ) —

n . 2.50 = 16.75

2(1.50) + n(2.50) =16.75
3+ 2.50n=16.75
3+250n -3=16.75 -3

2.50n =13.75

2.50n _ 13.75
250 250
n=>5.5

They can bowl 5 games each.
64. Explore: Let s represent the length of a side.

Plan:

Solve:

Write and solve an equation to find the
value of s.

The number the length the
of sides  times ofaside equals perimeter.
| NS V) S—— Y G S——

8 . s = 124
8s=124
85 _ 124
8 8
s=155

The length of each side is 15.5 inches.
65. Explore: Let x represent the cost of gasoline per

Plan:

Solve:

mile.

Write and solve an equation to find the

value of x.

The cost of the cost of the cost of

insurance plus registration plus maintenance
972 + 114 + 105

the number the cost the total
plus ofmiles times per mile equals cost.
—— ——— ) Y —

+ 7600 : x = 1837

972 + 114 + 105 + 7600x = 1837
1191 + 7600x = 1837
1191 + 7600x — 1191 = 1837 — 1191

7600x = 646
7600x _ 646
7600 7600

x =0.085

The average cost was $0.085 or 8.5¢ per mile.
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66. Explore: Let n represent the number of students

Plan:

Solve:

that can attend each meeting.

Write and solve an equation to find the
value of n.

The number of the number
people per student times of students plus
| S VR N — "

2 . n +
the number of the total number
administrators equals of people.

—_— e —

3 = 83
2n +3 =83
2n +3—-3=83—-3
2n = 80
2n _ 80
2 2
n =40

40 students can attend each meeting.
67. Explore: Let a represent Chun-Wei’s age. Then

Plan:

Solve:

2a + 8 represents his mother’s age, and
2a + 8 + 3 represents his father’s age.

Write and solve an equation to find the
value of a.

Chun-Wei's age plus his mother's age plus

—_— e —_———
a + 2a + 8 +
his father's age equals the number of years lived.
N ~ o e~ —— -
2a + 8 + 3 = 94

a+2a+8+2a+8+3=94

5a + 19 =94
56 +19—-19 =94 — 19
5a =75
ba _ 75
5 5
a=15

Chun-Wei is 15 years old. His mother is 38 years
old, and his father is 41 years old.

68. Explore: Let ¢ represent the cost per student paid

Plan:

Chapter 1

by the student. Then 30 — ¢ represents
the cost per student paid by the PTO.

Write and solve an equation to find the
value of c.

The number cost per student
of students times paid by PTO plus
| e R ——
50 : 30 —¢ +
the number
of adults times cost per adult equals

> . 45 =

total amount raised.
-_—

1800

14

Solve:

50(30 — ¢) + 5—50(45) = 1800
50(30) — 50(c) + 10(45) = 1800
1500 — 50¢ + 450 = 1800
~50¢ + 1950 = 1800

—50¢ + 1950 —1950 = 1800 — 1950

—50c = —150
~50c _ —150
—50 —50

c=3

The cost per student would be $3.

69. Explore:

Plan:

Solve:

Let n represent the number of lamps
broken.

Write and solve an equation to find the
value of n.

the number change
of lamps times per lamp minus
—_—— ) —
125 . 12 -
the cost the number
per lamp times of lamps broken equals
—_— e ——— —
45 : n =
the total
payment.
—

1365

125(12) — 45n = 1365
1500 — 45n = 1365
1500 — 45n — 1500 = 1365 — 1500

—45n = —-135
—45n _ —135
—45 —45

n=3

The can break 3 lamps.

70. Explore:
Plan:

Solve:

Let h represent the height of can A.

Write and solve an equation to find the
value of h.

radius squared height
7 times of can A times of can A equals
- ——— Y — —
T . 1.22 h =
radius squared height
T times ofcan B times of can B.
- —_———

T . 22 : 3

m(1.22)h = m(22)3
m(1.40)h = m(4)3

1.447wh = 127
1.447h 127
1447 ~ lddx

_ 10
T 12

1

h = 85

The height of can A is 8% units.



71. Explore:

72.

73

74.

75.

Plan:

Solve:

Let x represent the average number of
miles of track laid per month by the
Union Pacific.

Write and solve an equation to find the
value of x.

The number amount laid per
of months times month by CPC plus
| N G S — -

72 9.6 +
the number amount laid per
of months times month by UPC equals
—_—
72 : =
total amount
of track.
ﬁf—‘

1775

72(9.6) + 72x = 1775
691.2 + 72x = 1775
691.2 + 72x — 691.2 = 1775 — 691.2

x =

72x = 1083.8
72x _ 1083.8
72 72
x =~ 15.053

The Union Pacific laid an average of 15.1 miles of
track per month.

The number of miles of track laid by the Central
Pacific Company was about 72(9.6) or about 690
miles. The number of miles of track laid by the
Union Pacific Company was about 72(15.1) or
about 1085 miles.

The Central Pacific had to lay their track through
the Rocky Mountains, while the Union Pacific
mainly built track over flat prairie.

Explore: Let x represent the price of the system.

Plan:

Solve:

Write and solve an equation to find the
value of x.

The amount the amount
saved the saved the
first week plus second week plus

—_— e —
2 1

Zx - + —x — +
5% 8 Pd 8
the the price

amount of the

short equals system.
—_—— — ) — —

37 = 295
—g—x—8+éx+0.5+37=295
9 _
5%+ 29.5 =295
%x +29.5 - 295 =295 —29.5

9. _
0% = 265.5
10( 9 _ 10
x =295

The price of the system was $295.

the product of 3 and the difference of a number
and 5 added to the product of four times the
number and the sum of the number and 1

15

76. To find the most effective level of intensity for
your workout, you need to use your age and
10-second pulse count. You must also be able to
solve the formula given for A. Answers should
include the following.
¢ Substitute 0.80 for I and 27 for P in the

formulal =6 X P + (220 — A) and solve for A.
To solve this equation, divide the product of 6
and 28 by 0.8. Then subtract 220 and divide by
—1. The result is 17.5. This means that this

person is 17% years old.

¢ To find the intensity level for different values
for A and P would require solving a new
equation but using the same steps as described
above. Solving for A would mean that for future
calculations for A you would only need to

671’, rather than

simplify an expression, 220 —
solve an equation.

717. B; Since you are not required to find the value of
x, use the Multiplication Property of Equality

on the given equation to find the value of

3x — 5.
—6x + 10 =17
—6x+10 _ 17
-2 -2
- _17
3x —5 = 3

78. D; Explore: Let x represent the number of
degrees in angle @SR.

Plan: Write and solve an equation to find
the value of x.
The the
measure measure
of angle of angle
QSR plus RQS plus
1/180 — 74
x L e
the
measure
of angle
SRQ  equals 180.
— =
1(180 — 74 _
) = 180
. 1(180-74) | 1180 -74) _
Solve: x+2< 3 >+2( 3 ) 180

x +2(53) + L(53) = 180
x +26.5 + 26.5 =180

x +53 =180
x + 583 —53 =180 — 53
x =127

The measure of angle @SR is 127°.
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79.2x +9y +4z -y —8x=2x—8x+9y —y + 4z
=2-8x+(9—-1y+4z
= —6x + 8y + 4z
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80. 4(2a + 5b) — 3(4b — a)
= 4(2a) + 4(5b) — 3(4b) —3(—a)
= 8a + 20b — 12b + 3a
= 8a + 3a + 20b — 126

(8 + 3)a + (20 — 12)b

= 1la + 8b
81l.a — [bla — )] =3 — [-2(3 — 1.2)]
=3 - [-2(1.8)]
=3-(-3.6)
=3+ (+3.6)
= 6.6

The value is 6.6.

¢z —ab=(1.22-3(-2)
=144 - 3(—-2)
=1.44 - (-6)
= 1.44 + (+6)
=744

The value is 7.44.

83. S= épe +B

= %(20)8 + 52
= %(20)8 +25

= 10(8) + 25

=80+ 25

=105
The surface area of the square-based pyramid is
105 cm?.
Since 5 + (—5) = 0, the additive inverse of 5 is
—5.
Since —3 + 3 = 0, the additive inverse of —3 is 3.

Since 2.5 + (—2.5) = 0, the additive inverse of 2.5
is —2.5.

Since % + (— %) = 0, the additive inverse of % is

1

T
Since —3x + 3x = 0, the additive inverse of —3x is
3x.

Since (5 — 6y) + —(5 — 6y) = 0, the additive
inverse of 5 — 6y is —(5 — 6y) or —5 + 6y.

82.

84,

85.
86.

87.

88.

89.

1-4 | Solving Absolute Value

Equations

Page 30 Check for Understanding

1. |a| = —a when « is a negative number and the

opposite of a negative number is positive.
2a. On the number line, each answer is 4 units away
from 0. Therefore, the equation is |x| = 4.
2b. On the number line, each answer is 2 units away
from 6. Therefore, the equation is |x — 6| = 2.
3. Always; since the opposite of 0 is still 0, this
equation has only one case, ax + b = 0. The

solution is _Tb.
4. Sample answer: |4 — 6]
|4 —-6]=]-2]
=2

Chapter 1
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5. |[a +12|=]|—-4+12]
=8|
=8
The value is 8.
6. | —6b|=|-6(1.5)|

=|-9]
=9
The value is 9.
7. —|la +21|=—| -4+ 21|
= —|17]
=—-17
The value is —17.
8.Casel: a=b or Case2: a=-b
x+4=17 x+4=-17
x+4—-4=17 -4 x+4—-4=-17—-4
x=13 x=-21
Check: |x+4|=17 or |x+4|=17
[13 +4| 217 |—21+4|217
17217 [17| 217
17=17 v 17=17 /

The solutions are 13 or —21. Thus, the solution
set is {—21, 13].

9. Case 1: a=b or Case2: a=-b

b+15=3 b+15=-3
b+15-15=3—-15 b+15-15=-3 - 15

b =-12 b =-18
Check: |6 +15|=3 or |6 +15|= 3
|-12+ 15|23 |-18+15|2 3
3|23 [-3]12 3

3=3V 3=3V

The solutions are —12 or —18. Thus, the solution
set is {—18, —12}.

10. Case 1: a=b or Case2: a=-b
a—9=20 a—9=-20
a—9+9=20+9 a-9+9=-20+9
a=29 a=-11
Check: |a —9|=20 or |la —9]|= 20
|29 - 9| 220 |-11-9|2 20
[20] 220 | —20] 2 20
20=20 v 20= 20 v

The solutions are 29 or —11. Thus, the solution
set is {—11, 29}.

11. Case 1: a=b or Case2: a=-b
y—2=34 y—2=-34
y—2+2=34+2 y—-2+2=-34+2
y =36 y=-32
Check: |y —2|=34 ly —2|= 34
|36 — 2| 234 |—32 —-2|2 34
34| 234 | —34| 2 34
34=34 v/ 34=34 v

The solutions are 36 or —32. Thus, the solution
set is {—32, 36}.
[2w + 3| +6 =2
2w + 3| = -4
This sentence is never true. So the solution set

is .

12.



13.

14.

15.

16.

Casel: a=b or Case 2: a=-—
c—2=2c—-10 ¢c—2=—(2c—10)
—-2=c¢c—-10 c—2=—-2c+ 10
8=c 3c—2=10
3c =12
c=4
Check: |[¢ — 2| =2¢ —10 lc —2]|= 2¢—10
[8 —2|228)—10 [4—2|=24) 10
[6]216 — 10 [2]= 8—-10
6=6V 2 #+#-2V

Since 2 # —2, the only solution is 8. Thus, the
solution set is {8}.
The least and greatest temperatures will be

2 units away from 160. Therefore, the equation
is |x — 160| = 2.

Case 1: a=5b or Case 2: a=-b
x — 160 = 2 x — 160 =—-2

x — 160 + 160 = 2 + 160 x— 160 + 160 =—2 + 160
x = 162 x = 158
Check: |x — 160 | = 2 |x —160|= 2
|162 — 160| 2 2 | 158 —160| 2 2
12|22 |-2|=2

2=2 v 2=2 v

The least temperature is 158°F, and the greatest
temperature is 162°F.

Since the thermometers are accurate to within
plus or minus 2°F, the ham should be baked to a
minimum of 2°F higher than 160°F or to 162°F.
This would ensure a minimum internal
temperature of 160°F.

Pages 30-32 Practice and Apply

17.

18.

19.

20.

21.

22,

| = 3a|=|—-3(-5)|
=115]
=15

The value is 15.

| —4b]|=|—-46)]|
=|-24]|
=24

The value is 24.

la +5|=|-5+5]
= 0]
=0

The value is 0.

|2-b]=|2—-6]
= -4
=4

The value is 4.

|26 — 15| =]2(6) — 15|
=12 - 15|
=|-3]
=3

The value is 3.

|4a + 7| =]4(=5) + 7|
=|-20+ 7|
=|-13|
=13

The value is 13.

17

23.

24,

25.

26.

217.

28.

29.

30.

—]18 — 5¢c|= — |18 — 5(2.8) |
=—|18 — 14|
= - |4]
=—4
The value is —4.
—le—a|=—-128—-(-5)|
=—]2.8+5]
=—|7.8|

=-7.8
The value is —7.8.
6—|3c+7| =6— 1328+ 7]

=6 [84+7
=6- [15.4
=6-15.4
=94

The value is —9.4.
9—|-26+8] =9 |-2(6) + 8|

=9 |-12 + 8|
=9— |4
=94

=5

The value is 5.
3la—10]| + |2a] =3 - |-5—-10]| + |2(—5)]
=3|-15| + |—-10]|
= 3(15) + 10
=45+ 10
=55
The value is 55.

la —b] — |10c — a|
= |-5-6] —]10(2.8) — (=5)|
= |-11] — |28 = (=5)|
=11—- |28+ (+5)|
=11 - |33]
=11-33
= —-22
The value is —22.
Casel: a=b or Case 2: a=-b
x—25=17 x—25=-17
x—254+25=17+25 «x—-25+25=—-17+25
x =42 x=8
Check: |x — 25|=17 |x —25|= 17
|42 — 25| 217 |8 —25|2 17
|17 | 217 |-17|2 17
17=17 v/ 17=17 v

The solutions are 42 or 8. Thus, the solution set is
{8, 42}.

Case 1: a=b orCase2: a=-b
y+9=21 y+9=-21
y+9-9=21-9 y+9-9=-21-9
y =12 y =-30
Check: |y +9|=21 ly +9|= 21
[12 +9] 221 [-30+9]|2 21
[21] 221 |-21]2 21
21=21 v/ 21=21 v/

The solutions are 12 or —30. Thus, the solution
set is {—30, 12}.

Chapter 1



31.

32.

33.

34.

35.

Case 1: a=b or Case 2: a=-b
a+12 =33 a+ 12 =-33
a+12-12=33-12 a +12—-12 =-33 — 12

a =21 a =—45
Check: |a + 12| =33 |a +12|= 33
|21 + 12| 233 |45+ 12| 2 33
33| 233 | —33| 2 33
33=33 v/ 33=33 v/

The solutions are 21 or
set is {—45, 21}.

—45. Thus, the solution

2|b+4|=48
|6+4|=24
Case 1: a=b or Case 2: a=-b
b+4=24 b+4=-24
b+4—-4=24-14 b+4—-4=-24—-4
b =20 b=-28
Check: 2|b +4| =48 2|6 +4| = 48
2020+ 4| 248 2|28+ 4| 2 48
2|24| 248 2|24 2 48
2(24) 2 48 2(24) 2 48
48 =48 v/ 48 = 48 v/

The solutions are 20 or —28. Thus, the solution

set is {—28, 20}.

8lw—T]| =172
|lw—=7]=9
Casel: a=b or Case 2: a=-b
w—T7=9 w—T7T=-9
w—T+7=9+7 w—T7T+7=-94+7
w =16 w=—2
Check: 8|w —7|="72 8lw—-T|=72
8|16 —7|272 8|-2-T|272
819|272 8|-9|172
8(9) 272 8(9) 272
72=172 / 72=172 v
The solutions are 16 or —2. Thus, the solution set
is {—2, 16}

Casel: a=b or Case 2: a=-b
3x+5=11 3x+5=-11
3x+5—-5=11-5 3x+5—-5=-11-5
3x=6 3x =—16
3x _ 6 3x _ —16
3 3 3 3
x=2 x=7716
Check: |3x +5|=11 [3x +5|=11

132) + 5] 211 ‘3(—?)+5;11

|6 +5|211 |-16 + 5] 211

[11] 211 [-11| 211
11=11 v 11=11 v/

The solutions are 2 or —

. 1
1s{—?6,2}.
Casel: a=b 0
22—-3=0
22-3+3=0+3
2z =3
22

Chapter 1
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r Case 2: a=-b
22—-3=-0
22—-3=0

2z =3
22 _

2

Nojeo b |w

z =

18

36.

37.

38.

39.

40.

The solution is % Thus, the solution set is {g}

This sentence is never true. So the solution set

Check: |2z2—-3|=0
3 _ 2
2(3) -5 2 0
|3-3]20
[0] 2
0=0v
[6c —1] = -2
is .
7|4x — 13| = 35
|[4x — 13| =5
Case 1: a=b
4 —13=5
4x — 13 +13=5 + 13
4x = 18
4 _ 18
4 4
Check: 7|4x — 13| =35
7‘4(%)—13 235
7118 - 13|35
715|235
7(5) £ 35
35=35

The solutions are % or 2.

is {2, %}

or Case2: a=—-b
4x —13=-5
4x — 13+ 13=-5+13
4x = 8
4 _ 8
4 4
x=2

7|4x — 13| =35
714(2) - 13| 235

7|8 -13|235
7|-5/235
7(5) 2 35

v 35=35 v

Thus, the solution set

or Case2: a=-b
2n +5 =—
2n+5—-5=-3-5
2n = -8
2n _ -8
2 2
n =-—4
-3|2n+5| =-9
-3|2(-4)+5] £ -9
-3|-8+5|2-9
-3|-3] -9
-3(3) 2 -9
v -9=-9v

The solutions are —1 or —4. Thus, the solution set

This sentence is never true. So the solution set

-3|2n +5| =-9
|2n +5| =3
Casel: a=b
2n +5 =3
2n+5—-5=3-5
2n = —2
2n _ =2
2 2
n=-1
Check: -3|2n + 5|= -9
-3|2(-1) +5|2 -9
-3|-2+5| 2 -9
-313] £ -9
-33) % -9
-9=-9
is {—4, —1}.
-12|9x + 1| =144
|9x + 1| = —12
is .
[5x + 9] +6=1
|5x +9| =5

This sentence is never true. So the solution set

is .



41. |a — 3| —14= -6
la —3| =8
Casel: a=b or Case 2: a=-b
a—3=8 a—3=-8
a—3+3=8+3 a—3+3=-8+3
a=11 a=-5
Check: |a — 3| - 14 =~ le —3|—14=-6
[11-3|-142-6 |-5-3|-142-6
|8]—14 2 -6 |—-8|—14 2 -6
8—-142-6 8—-142-6
—-6=—6V —-6=—6V

The solutions are 11 or —5. Thus, the solution set
is {—5, 11}.

42.3|p - 5|=2p
2
lp —5[=73p
Casel:a=20 or Case 2: a=-b
p-5=13p p-5=-2p
p-5-p=2p-p p-5-p=-2p-p
5= _1 -5 = -5
5 3P 5 3P
~3(=5) = —3(—§p) ~3(-5) = —g(—gp)
15 =p 3 =p
Check: 3|p—-5|=2p 3lp—5|=2p
3|15 - 5|2 2(15) 3|13 -5]22(3)
3|10| 2 30 3|-2|26
3(10) £ 30 3(2) 26
30=30v 6=6v
The solutions are 15 or 3. Thus, the solution set is
{3, 15}.
43. 3|2a + 7| =3a + 12
|2¢ +7|=a +4
Casel: a=b or Case2: a=—-b

20 +7T=a +4
2a+T7T—-—a=a+4—-a

20 + 7= —(a +4)
20 +7T=—a—4

a+7=4 2a +7T+a=-a—-4+a
a+7-T7T=4-17 3a+7=—-4
a=-3 B3a+T7T—-7T=-4-17
3a=-11
3a _ —11
3 3
g =11

3
3|2a + 7| = 3a + 12

3‘2(—%) +7| 2 3(7%> +12

Check: 3|2a + 7| = 3a + 12
3]12(=3) + 7| 2 3(-3) + 12

3|-6+7]2-9+12 3~Z+7/2-11+12
2 1l
3|1]123 3-4 21
3123 3(%);1
3=3v 1=1v

The solutions are —3 or —iL. Thus, the solution

set is {—? —3}

19

44.

45.

46.

|38x —7|-5=-3
[8x = 7| =2
Casel: a=b or Case 2: a=-b
3x—T=2 3x—T7T=-2
Bx—T+7=2+7 Bx—T+7=-2+7
3x =9 3x=5
3« _9 3x _5
3 3 3 3
x=3 x—%
Check: [3x — 7| -5 =—3 |3x — 7| - 5=-3
|3(3) 7| -52-3 ‘3(7)—7‘ 52-3
|9-7|-52-3 |5-7|— 52 -3
|2|-52-3 |-2|-52-3
2-52-3 2-52-3
-3=-3v -3=-3 v
The solutions are 3 or % Thus, the solution set
18{2,3}.
4|3t + 8| = 16t
|3t + 8| = 4¢
Casel: a=b or Case 2: a=-b
3t +8 =4t 3t +8=—4t
3t+ 8 — 3t =4t — 3t 3t+8—3t = —4t — 3t
8=t 8=-Tt
8 _ -1
1T 7
8
_7:t
Check: 4|3t + 8| = 16t 4|3t + 8| =16t
4]3(8) + 8] 2 16(8) 4‘3(—2) + 8| 216(-2)
4]24 + 8|2 128 4‘%‘%8‘;—%
4]32|2 128 4|% 3-128
4(32) 2 128 o%2) 2128
128 = 128 v 128 18y
Since E * fﬁ the only solution is 8. Thus, the

solutlon set is {8}.
Casel: a=b
15+m=-2m+ 3

15+ m+2m = -2m + 3 + 2m

or Case 2: a=-b
15+ m = (-2m + 3)
15+m=2m-3

15+3m =3 I5+m-m=2m—-3—-m
15+3m—-15=3-15 15=m—3
3m = —12 15+3=m—-3+3
2 18=m
m=—4
Check: |15+ m|=-2m + 3 |15 +m|=-2m + 3
|15 + (—4)| 2 —2(-4) +3 |15+ 18| 2 —2(18) + 3
|11]28+3 [33]2-36+3
11=11v 33 #—-33

Since 33 # —33, the only solution is —4. Thus, the
solution set is {—4]}.
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47.

48.

49.

50.

51.
52.

The maximum and minimum temperatures will
be 5 units away from 200. Therefore, the equation
is |x —200| = 5.

Case 1: a=b or Case2: a=—-b
x—200=5 x —200= -5

x — 200 + 200 = 5 + 200 x — 200 + 200 = =5 + 200
x = 205 x =195
Check: |x —200|=5 |x —200|=5
|205 —200| 25 |195 —200| 25
|5]25 |-5]25

5=5Vv 5=5v

The maximum temperature is 205°F, and the
minimum temperature is 195°F.

The heaviest and lightest weights will be

0.3 units away from 16. Therefore, the equation
is |[x — 16| = 0.3.

Casel: a=25> or Case2: a=-b
x—16=0.3 x—16=-0.3
x—16 +16 =0.3 + 16 x—16 + 16 = —-0.3 + 16

x =16.3 x =157
Check: |x — 16| =0.3 |x —16|=0.3
|16.3 — 16| 20.3 |15.7 — 16| 2 0.3
[0.3] 0.3 |-0.3]120.3
03=03Vv 0.3=0.3V

The heaviest weight is 16.3 oz, and the lightest
weight is 15.7 oz.

The maximum and minimum heights will be

5 units away from 13. Therefore, the equation
is |x — 13| =5.

Casel: a=2b or Case2: a=-b
x—13=5 x—13=-5
x—13+13=5+13 x—13+13=-5+13

x =18 x=38
Check: |x —13|=5 |[x—13|=5
|18 = 13|25 [8-13|25
|5]25 |-5|25
5=5v 5=5V

The maximum height is 18 km, and the minimum

height is 8 km.

Sometimes; true only ifa =0 and b = 0 or if

a=0andb=0

Sometimes; true only if ¢ = 0

Answers should include the following.

¢ This equation needs to show that the difference
of the estimate E from the originally stated
magnitude of 6.1 could be plus 0.3 or minus 0.3,
as shown in the graph below. Instead of writing
two equations, £ — 6.1 =0.3and E — 6.1 =
—0.3, absolute value symbols can be used to
account for both possibilities, |E — 6.1| = 0.3.

0.3 units 0.3 units

| | | | |
T T T T T T T T T T T
56 57 58 59 60 61 62 63 64 65 66 6.7

e Using an original magnitude of 5.9, the
equation to represent the estimated extremes
would be |E —5.9| =0.3.

Chapter 1
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53.

54.

55.

56.

57.

B, |[x—3|—-4=0
|lx —3|=4
Thus, the number line should show the two points
that are 4 units away from 3 or points at —1
and 7.
A= =9] - 4]-3]5 -7
=—|-9|-14|-3|-2|
-9-4-32)
-9-4-6
=-19
The value is —19.
Casel: a=0b
[x +1]|+2=x+4
For [x +1|+2=x+4

Case l:x+1+2=x+4

or Case 2: a=-b
[x +1|+2=—-(x+4)

orCase2: —(x +1)+2=x+4
—x—1+2=x+4

For [x+ 1| +2=—(x +4)
Case lix +1+2=—(x+4)
x+1+2=-x—-4

orCase2: x+1)+2=—-(x+4)
—x—-1+2=-x—-4

Solve x + 1+ 2=x +4.
x+1+2=x+4
x+3=x+4
x+3—-x=x+4-—x
3 #4

Since 3 # 4 there is no solution to this equation.

Solve: —x — 1+ 2=x+ 4.
—x—1+2=x+4

—x+1=x+4
—2x+1=4
—2x =3

The solution is —% or —1.5.

Check: |[x +1|+2=| x + 4|
|-15+1|+22|-15+4]|
|-0.5|+2 2 |2.5]
05+2225

25=25Vv
Solve x +1+2=—x — 4.
x+1+2=—-x—4
x+3=-x—4

2x+3=—-4
2x = =17

- _7

r= T3

The solution is f% or —3.5.

Check:|x + 1|+ 2 = |x + 4|
|-35+1|+22|-3.5+4]
|-2.5]+22]05]
25+2205
4.5 #0.5
Solve —x —1+2= —x — 4.
—x—1+2= —x—4
—x+1= —x—4

—x+1+x= —x—-4+x
1+ —4
Since 1 # —4, there is no solution to this
equation.

Thus, the solution set for |x + 1|+ 2 =|x + 4]
is {—1.5}.



58.

The pattern seems to be 2 raised to the number of
sets of absolute value symbols. Thus, for an
equation with 3 sets of absolute value symbols,
the number of cases that needs to be checked is 23
or 8.
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59.
60.
61.

62.

63.

64.

65.

66.

67.

68.
69.
70.
71.

72

2(n — 11)
5n2
3x +6 =22
3x+6—-6=22—-6
3x =16
3 _ 16
3 3

16
3

The solution is

16

3"

Tp —4 =34+ 5p)
Tp — 4 =34) + 3(5p)
Tp—4=12+ 15p

p—4—15p =12 + 15p — 15p

—-8p—-4=12
—-8p—-4+4=12+14

-8p =16

—8 _ 16

-8 -8

p=-2

The solution is —2.
5

7y—3:%y+1
Zy-3=1

2y-3+3=1+3
o) =3
y=14

The solution is 14.

Commutative Property of Addition—the order in
which you add does not change the sum
Distributive Property—the product of a number
and a sum is equal to the sum of the products of
the number and each addend

Multiplicative Inverse Property—the product of
a number and its multiplicative inverse is equal
tol

Additive Identity Property—the sum of any
number and 0 is equal to the number

False; V3 is a counterexample.
True
True
False; 1.2 is a counterexample.

_ 1
. A=3bh

= %(x +5)x + 3)

21

73.

74.

75.

76.

71.

78.

79.

la+5@+3) =123 +523+3)

= 1(28)(26)
= 14(26)
= 364
The area of the triangle would be 364 square feet.
14y — 3 =25
14y —3+3=25+3
14y = 28
14y _ 28
14 14
y=2
The solution is 2.
42x +6.4 =40
42x+64—-64=40—-6.4
4.2x = 33.6
4.2x _ 33.6
4.2 42
x=28
The solution is 8.
Tw+2=3w—26
Tw+2—-3w=3w-—-6-3w
4w +2=-6
4w+2—-2=-6-2
4w = -8
w _ 8
4 4
=-2
The solution is —2.
2@—1)=8a —6
2(a) —2(1) =8z — 6
20 —2=8a—6
2a — 2 —8a=8a —6—8a
—6a —2=-6
—6a—2+2=-6+2
—6a = —4
—6a _ —4
-6 -6
a=2
3
2

The solution is 3

48 + 5y =96 — 3y
48 + 5y + 3y =96 — 3y + 3y

48 + 8y =96
48 + 8y — 48 =96 —48
8y =48
8 _ 48
8 8
y=6
The solution is 6.
2c+3 _ 3
5 10
2c+3)\ 3
10(25%) = 102
22x +3) =3
2(2x) + 2(3) =3
4x +6 =3
4c+6—-6=3—-6
4x = -3
]
4 4
x=-3

4
The solution is —%

Chapter 1



1-5

Solving Inequalities

Page 36 Graphing Calculator Investigation

1.

The graph is the horizontal line y = 1 for x > —1.

. The values of x on the graph are all real numbers.

The values of y on the graph are 0 and 1.

. Since the calculator graphs 1 when the inequality

is true and 0 when it is false, the inequality must
be true for values of x greater than or equal to
—1. Thus, the inequality is x = —1.

1Ix +3=2x — 6
11x +3 —2x=2x — 6 — 2x
9x +3=-6
9% +3-3=-6-3
9x = -9
9 - =9
gxz—gl

The solution set is {x|x = —1} or [~ 1, »).
The solutions are the same.

Page 37 Check for Understanding

1.
2.

3.
4.

6.

Dividing by a number is the same as multiplying
by its inverse.
Sample answer: —2n > —6
Sample answer: x + 2 <x + 1
a+2<35
a+2-2<35-2
a<lb
The solution set is {a |a < 1.5} or (=, 1.5).
e | e e e
-2 -1 0 1 2 3
5=3x
5 3
37 3
The solution set is {x‘x = g} or (—00, g}
e e
0 1 2 3
11-¢=8
11-c—-11=8-11
—-c=-3
—¢ =3
-1~ -1
c=3
The solution set is {c|c = 3} or [3, +x).
B e e e e L

-2 0 2 4 6 8

Chapter 1
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7.

8.

10.

11.

12.

4y +7>31

4y +7-7>81-17
4y > 24
4y 24
iy
y>6

The solution set is {y |y > 6} or (6, +=).

67 8

[ R R B
LN I B i
-1012345 910

2w +19<5
2w +19-19<5-19
2w < —14
2w - 14
2 2
w< -7

The solution set is {w |w < =T} or (=, =7).

-0 -8 -6 -4 =2 0

. —0.6p < -9

—0.6p -9
-06 ~ -0.6
p>15
The solution set is {p |p > 15} or (15, +x).

8 910 1112 13 14 15 16 17 18 19

5 +156=13
n — a—
§+15 15=13-15
n
5= "2
n p—
12(5)512( 2)

n=-24
The solution set is {n |n = —24} or (—w, —24].

1 1 1 v
-30 —-28 —26 —24 —-22 —-20

5z + 2 5z
7<7
1 4+2

5z +2 5z
45252 <4 + 2

5z + 2 < 4(%2) + 4(2)

5z +2<5z+8
52 +2—-5z<bz+8—5z
2<8
The sentence is always true. So the solution set is
{z |z is any real number} or (—o, +©).

-6 -4 -2 0 2 4
Let n = the number.

The product of 12 is greater
and a number than  36.
—_—

12n > 36
12n > 36
12n 36
12 7 12
n>3
The solution set is {n|n > 3}.



13. Let n = the number.

Twice a
number minus three is at most 5.
—— ) ) — —

2n - 3 = 5
2n —3=5
2n -3+3=5+3
2n =8
2n _ 8
2 " 2
n=4
The solution set is {n |n =< 4}.

14. Explore: Let x = the score on the final exam. A
final grade of at least 80 means that the
final grade must be greater than or
equal to 80.

The portion of the final grade from the
final exam score is 0.25x. The portion of
the final grade from the average test
scores plus the portion of the final grade
from the final exam must be greater
than or equal to 80. Write an inequality.

Plan:

final grade is greater
from final  than or

plus exam score equalto 80.
— —— e

Final grade
from average
test scores

0.75(76) + 0.25x = 80

0.75(76) + 0.25x = 80
57 + 0.25x = 80

57 + 0.25x — 57 = 80 — 57
0.25x = 23

0.25x = 23
0.25 0.25

x =92
Examine: The student must make at least 92 on
the final exam to have a final grade of
at least 80.

Solve:

Pages 37-39 Practice and Apply

15. n+4=-17
n+4—-4=-7-4
n=-11
The solution set is {n |n = —11} or [-11, +»).
B e e e e e e R
—14 —12 —10 -8 —6 —4
16. b—-3=15
b-3+3=15+3
b=18
The solution set is {|b = 18} or (-, 18].
e ) ——
1011121314151617 181920 21
17. 5x < 35
55 _ 35
5 5
x <7
The solution set is {x |x < 7} or (—, 7).
e e —
-10123456738910

23

18.

19.

20.

21.

22,

23.

24.

> —4

o |

2(%) > 2(—4)

d> -8
The solution set is {d |d > —8} or (=8, +x).
DR e e o o e e e
-0 -8 -6 -4 =2 0
%2 -9
—3(%) = -3(-9)
g=27
The solution set is {g|g = 27} or (—«, 27].
e ———
20 22 24 26 28 30
—-8p =24
—8 _ 24
-8~ -8
p= -3

The solution set is {p |p = —3} or (—, —3].

-6 -4 -2 0 2 4
13 — 4k =27
13 — 4k — 13 =27 — 13
—4k <14
4k - 14
-4 = 4
k=-35

The solution set is {k |2 = —3.5} or [—3.5, +x).

-7 -6 -5 -4 -3 =2

14> 7y — 21
14 +21>7y —-21+21
35> Ty
3BTy
77
5>y
The solution set is {y |y < 5} or (—x, 5).
e —— -
-4 =2 0 2 4 6

—27<8m +5
—27-5<8m+5-5
—-32<8m
-32 _ 8m
5 s
—-4<m
The solution set is {m |m > —4} or (-4, +).
—
-6 —4 -2 0 2 4
6b+11=15
6b+11-11=15-11
6b=4
6b 4

6 6
2
=>4
b_3

The solution set is {b‘b = %} or [2

_—
-1 0 1 2

Chapter 1



25.

26.

27.

28.

29.

30.

204t +9) =18
2(4¢t) + 2(9) = 18
8t +18=18
8t +18 -18=18 - 18
8=0
8 0
8~ 8
t=0
The solution set is {¢|¢ = 0} or (—x, 0].
e ————

-4 =2 0 2 4 6

90 = 5(2r + 6)
90 = 5(2r) + 5(6)
90 = 10r + 30
90 — 30 = 10r + 30 — 30
60 = 10r
60 - 10r
10~ 10
6=r
The solution set is {r|r = 6} or (—, 6].
e ey ————
-2 0 2 4 6 8
14-8n =0
14-8n-14 = 0-14
-8n=-14
—8n o —14
-8 -8
n =175
The solution set is {n |n = 1.75} or [1.75, +=).

0 05 1 15 2 25

—4(bw — 8) <33
—4(5w) — 4(—8) < 33
—20w + 32 —32<33-32
—20w <1
—20w 1
~20 ~ —20
1
w>— 20
. . 1 1
The solution set is {w|w > —20} or (—%, +00>
| | | | | l i 1 1 1 1 1
I I I I I I ! 1 1 1 1 1
-7 1+ _3 _1 1 3
20 4 20 20 20 20
0.02x + 5.58 <0
0.02x + 5.58 — 5.58 <0 — 5.58
0.02x < — 5.58
0.02x _ —5.58
002 = 002
x < —279
The solution set is {x |x < —279} or (-, —279).
e e e e e e
—286 —284 —282 —280 —278 —276
1.5 -0.25c<6
1.5-025c—-15<6-15
—0.25¢ < 4.5
~0.25c - 45
-025 = -0.25
c>—18
The solution set is {c|c > —18} or (=18, +x).
B s e o e B

20 —18 —16 —14 —12 —10

Chapter 1
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31.

32.

33.

34.

35.

6d +3=5d — 2
6d +3 —5d=5d —2—5d
d+3=-2
d+3-3=-2-3
d=-5
The solution set is {d |d = —5} or [-5, +x).
BN o e e s
-8 -6 -4 =2 0 2

92 +2>4z+ 15
92+ 2—4z2>4z+ 15 — 4z
5z +2>15
5b2+2-2>15-2
5z > 13
5z 13
575
z2>2.6

The solution set is {z|z > 2.6} or (2.6, +x).
e e S S
20 22 24 26 28 30
2¢ +4)<3g—2(g—5)

2(g) + 2(4) < 3g — 2(g) — 2(-5)
26 +8<3g—2g+10
26 +8<g+10

20+8—-—g<g+10—g

g+8<10
g+8-8<10-8
g<2
The solution set is {g|g < 2} or (—x, 2).

e e e o S e

-6 -4 =2 0 2 4
3a+4)—283a+4)=4a—-1
3(a) + 3(4) — 2(3a) —2(4) = 4a — 1
3a +12—-6a —8=4a -1
—3a+4=4a-1

-3a+4—-—4a=4a—-1-4a

—Ta+4=-1
—Ta+4—-4=-1-4

—Ta = -5

—Ta 5 =5
=7 -7

9y) <9 (L”)

9
Iy < —y+2
Iy +y<-y+2+y
10y < 2
Wy - 2
10 10

1
< 2
y 5

The solution set is {y‘y < %} or (‘m, %)

e+
4 3 _1t 1 3
155551



36.

37.

38.

39

40.

41.

1-4p 09

- )
5(%)«6(0.2)

1-4p<1
1-4p-1<1-1

—4p <0

—4p - O
4~ 4
p>0
The solution set is {p |p > 0} or
I
2

-6 -4 -2 0

4x+2<
6

3
4x + 2 +
o 52) < o[>

4 +2<22x + 1)

4x + 2 < 2(2x) + 2(1)

de + 2 <4x + 2
4 + 2 —4x < 4x + 2 — 4x

2<2
This sentence is never true. So the solution set
is .
L L L L L L L L L L L L

I
-6 -4 -2 0 2 4

} or (0, +).
46

2¢c+1

12(% _ ﬁ) - 6

3
1 n
3 —4n =-6n
3—4n +4n =-6n + 4n
3=-2n
3 2
-2 -2

o | o
—_

The solution set is [n’n = —%} or (—00, —

5.6x — 0.25(5.6x) = 105
5.6x — 1.4x = 105

4.9x = 105
420 _ 105

42 ~ 42
x =25

David must work at least 25 hours a week.
15n +13.25 =35
1.5n + 13.25 — 13.25 = 35 — 13.25
1.5n = 21.75

1.5n = 21.75
1.5 1.5

n=<145
Just can afford no more than 14 rides.

Let n = the number.

A number plus 8 is morethan 2.
—_—— e ———

n + 8 > 2
n+8>2
n+8-8>2-8
n> -6

The solution set is {n |n > —6}.

42,

43.

44.

45.

46.

Let n = the number.

—4 times a number is at least 35.
e —— ——

-4 - n = 35
—4n =35
—4n _ 35
-4 = —4
n=-875

The solution set is {n |n = — 8.75}.
Let n = the number.
One half of is greater than
anumber minus 7 or equal to 5.
—_—— e e —
In - 7 = 5
1, 7=
T 7=5
M =T+T=5+7

%n212

2(%;1) = 2(12)
n=24
The solution set is {n|n = 24 }.
Let n = the number.

The product of
—3 and a number plus 1 islessthan 16.
—_— e ——

—3n + 1 < 16
-3n+1<16
-3n+1-1<16 -1
-3n <15
n>-5
The solution set is {n |n > —5}.
Let n = the number.
Twice the sum 1is no that

of a number more same increased

and 5 than 3 times number by 11.
| R O N SV SR U ) S —

2(n + 5) = 3 . n + 11
2n +5)=3n +11
2n)+205B)=3n+11
2n+10=3n + 11
2n +10 —2n = 3n + 11 —2n
10=n+11
10-11=np+11-11
-1=n
The solution set is {n|n = —1}
Let n = the number.

that same number

A number minus 9 is at most divided by 2.

n -9 = 5
n—-9=%
n-9-n=y-n
—9=-1
~2(-9) = —2(-1)
18 =n

The solution set is {n |n = 18}.

Chapter 1



47. Explore: Let m = the number of staff members
required. Twice the maximum of
7 toddlers per 1 staff member means
that the product of 2 and 7 times the
number of staff members is greater than
or equal to 17.

Plan: Write an inequality.
the product of 7 and the
Two times number of staff members
—— ) - —_—— —
2 : Tm
is greater than
orequal to  17.
—_—
= 17
Solve:  2(Tm) = 17
14m = 17
14m = 17
14 14
17
> =t
m=1

Examine: Since you cannot have a fraction of a
staff member present, there must be at
least 2 child care staff members
present.

48. Explore: Let n = the number of cars she sells. At
least $40,000 means that her annual
income is greater than or equal to
$40,000.

The portion of her annual income earned

from commission is 0.015(30,500n). Mrs.

Lucas’s salary plus her commission must

be greater than or equal to $40,000.

Write an inequality.

Plan:

Mrs. Lucas's
salary  plus her commission
—_— N ——

24000  + 0.015(30,500n)

is greater than $40,000.
or equal to
—_———

= 40,000

49. Solve: 24,000 + 0.015(30,500n) = 40,000
24,000 + 457.5n = 40,000

24,000 + 457.5n — 24,000 = 40,000 — 24,000
457.5n = 16,000

4575n _ 16,000
4575 — 4575
> 6400

183

Examine: Since she cannot sell a fraction of a car,
she must sell at least 35 cars.
Let s = Ahmik’s score on the fifth test.
At least 90 means that Ahmik’s test
average must be greater than or equal
to 90.
The sum of the five test scores divided
by 5 must be greater than or equal to
90. Write an inequality.

The sum of the test is greater than

~ 34.97

50. Explore:

Plan:

scores divided by 5 orequal to  90.
- - i

85 +91 + 89 + 94 +

DT TS = 90

5

Chapter 1

26

85+91+89+94+s _ g

51. Solve: 5

5(85+91+§9+94+s>25(90)

85+ 91+ 89 + 94 +s =450

359 + s = 450
359 + s — 359 = 450 — 359
s=091
Examine: Ahmik must score at least 91 on her
next test to have an A test average.
52a. The Reflexive Property holds for < or =. The
Reflexive Property does not hold for < or >. The
number 2 is a counterexample; 2 « 2
52b. The Symmetric Property does not hold for
inequalities. The numbers 1 and 2 are a
counterexample; 1 <2 but 2 « 1
52c. The Transitive Property holds for inequalities.
For all real numbers a, b, and ¢, if a < b and
b<c,thena <ec.
53. Answers should include the following.
e 150 <400

e Let n equal the number of minutes used.
Write an expression representing the cost of
Plan 1 and for Plan 2 for n minutes. The cost
for Plan 1 would include a monthly access fee
plus 40 cents for each minute over 150 minutes
or 35 + 0.4(n — 150). The cost for Plan 2 for
400 minutes or less would be $55. To find
where Plan 2 would cost less than Plan 1,
solve 55 < 35 + 0.4(n — 150) for n. The solution
set is {n |n > 200}, which means that for more
than 200 minutes of calls, Plan 2 is cheaper.

54. D; 4—-5n=-1
4—-5n—-4=-1-4
—-b5n=-5
—bn =5
-5~ -5
n=1
Thus, 2 £« 1.

55. D; If a < b and ¢ < 0, then adding or subtracting ¢
to both sides of the inequality, a < b, does not
change the direction of the inequality. But,
multiplying or dividing both sides of the
inequality by ¢ does change the direction of the
inequality. Therefore, ac > bc,a + ¢ < b + ¢, and
a—c<b-c.

56. Clear the Y= list. Enter —5x — 8 <7 as Y1. Put
your calculator in DOT mode. Then, graph in the
standard viewing window. The calculator graphs
y = 1 for x > —3. Therefore, the solution set is
{x|x > -3}

57. Clear the Y = list. Enter —4(6x — 3) = 60 as Y1.
Put your calculator in DOT mode. Then, graph in
the standard viewing window. The calculator
graphs y = 1 for x = —2. Therefore, the solution
setis {x|x = —2].



58. Clear the Y = list. Enter 3(x + 3) = 2(x + 4) as
Y1. Put your calculator in DOT mode. Then, graph
in the standard viewing window. The calculator
graphs y = 1 for x = —1. Therefore, the solution
setis {x|x = —1}.

Page 39 Maintain Your Skills

59. Casel: a=b or Case2: a=-b
x—3=17 x—3=-17
x—3+3=17+3 x—3+3=-17+3
x =20 x=—14
Check: |x—3|=17 |x—3|=17
|20 - 3|2 17 |—14 - 3|2 17
|17]2 17 |—17]2 17
17=17 v/ 17=17 v/

The solutions are 20 or —14. Thus, the solution
set is {—14, 20}.
60. 8|4x — 3| =64

|4x —3|=8
Case 1: a=b or Case 2: a=-b
4x—3=8 4 —3=-8
4x—-3+3=8+3 4 —-3+3=-8+3
4x =11 4x = =5
A _11 4 _ =5
4 4 4 4
ro 1l £= -5
Check: 8|4x — 3| = 64 8|4x — 3|= 64
8|4(%) -3|2 64 8‘4(—%)—3 2 64
8|11 -3|2 64 8|-5-3|2 64
8|8|2 64 8|—-8|2 64
8(8) 2 64 8(8) 2 64
64 =64 v/ 64 =64 v/
The solutions are % or —% Thus, the solution set
g5 11
is -2, 11}

61. Casel: a=0 or Case 2: a=-b
x+1=x x+1=—x
x+1—x=x—x x+1—x=—-x—x

1=0 1=—-2x
This statement is never true. %2 = 1—2236
1 _
-1 -y
Check: |x+1|=x
1 2 1
‘_5+1= 2
‘1 ;1
2= 2
1 1
27 2
Since % #* —%, there is no solution. So the solution
set is .

27

62. Explore: Let b represent the increase in the
number of online browsers each year.

Plan: Write and solve an equation to find the

value of b.
The number the increase

of years times eachyear plus
—_— e —

6 : b +
the number of the number of

browsers in 1997 equals browsers in 2003.
- -\ ) ~ ~

19.2 =

6b + 19.2 = 106.6

66 +19.2 —19.2 = 106.6 — 19.2

6b = 87.4

6b _ 874

6 6

b~14.6

The average increase was about 14.6 million
browsers each year.

~ ~

106.6

Solve:

63. naturals (N), wholes (W), integers (Z), rationals

(Q), and reals (R)
rationals (Q) and reals (R)

V7 lies between 2 and 3, so it is not a whole
number. irrationals (I) and reals (R)

Method 1

Multiply each day’s hours by the charge per hour
and then add.

4.25(5.5) + 4.25(8)

Method 2

Add the number of hours worked for both days
and then multiply the total by $4.25.

64.
65.

66.

4.25(5.5 + 8)
67. Case 1: a=0b or Case2: a=—b
x=17 x=-7
Check: |x|=7 |x|=7
|7]27 |=7127
T=7V T=7V

The solutions are 7 or —7. Thus, the solution set
is {7, 7}.

68. Casel: a=b or Case 2: a =—b
x+5=18 x+5=-18
x+5-5=18-5 x+5-5=-18-5
x =13 x=-23
Check: |x +5|=18 |x+5|=18
[13 +5|218 |23 + 5| 218
|18 218 | —18| 218
18=18 v 18=18 v

The solutions are 13 or —23. Thus, the solution
set is {—23, 13}.

Chapter 1



69.

70.

71.

72.

Casel: a=b
by —8 =12
by -8 +8=12+8
5y =20
5y _ 20
5 5
y=4
Check: |5y —8|=12
|5(4) — 8| 212
[20 — 8| 212
[12] 2 12
12=12 /

or Case 2: a=-b
By —8=-12
5y —-8+8=-12+8
by =—4
Sy _ —4
5 5
4
y=-3
|5y — 8|=12
4 ?
‘5(*3)*8 212
|—4—-8|212
|-12]212
12=12 v

The solutions are 4 or —%. Thus, the solution set

is {—%, 4}.

Casel: a=b
2x — 36 =14

2x — 36 + 36 =14 + 36
2x =50
2 _ 50
2 2
x =25

Check: |2x —36|=14
|2(25) — 36| 2 14

|50 — 36| 214
|14] 2 14

14=14 v

or Case 2: a = —b
2x — 36 =-14
2x — 36 +36 = —14 + 36
2x = 22
2% _ 22
2 2
x=11
[2x — 36|=14
[2(11) — 36| 214
|22 — 36| 2 14
|-14]| 214
14=14 v

The solutions are 25 or 11. Thus, the solution set

is {11, 25}.
2|lw +6]|=10
|lw+6|=5
Casel: a=b
w+6=5
w+6-6=5-6
w=-1
Check: 2|w +6|=10
2|-1+6|210
215|210
2(5) 210

10=10v

or Case 2:a = —b
w+6=-5
w+6-6=-5-6
w=-11
2|lw +6|=10
2|-11+6|210
2|-5|210
2(5) 210

10 =10

The solutions are —1 or —11. Thus, the solution

setis {—11, —1}.

|x+4]|+3=17
|x +4]=14
Casel: a=b or Case2: a=-b
x+4=14 x+4=-14
x+4—-—4=14—-4 x+4—-—4=-14 - 4
x =10 x=—18
Check: |x + 4|+ 3 =17 |x+4|+3=17
[10 +4]|+3 217 |18 +4|+3 217
[14|+ 3 217 |—14|+3 217
14 +3 217 14+ 3 217
17=17v 17=17v

The solutions are 10 or —18. Thus, the solution

set is {—18, 10}.

Chapter 1
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Page 39 Practice Quiz 2

1.

2d +5=8d + 2
2d +5—8d=8d +2—8d
—-6d+5=2
—-6d+5—-5=2-5
—6d = -3
—6d _ -3
-6 -6
_1
=y
The solution is %
s:%gﬂ
2o = A3
25
=8
. |x—=3y|=|-8—-3(2)]
=|-8 - 6]
=|—14|
=14
The value is 14.
.3|3x+2|=51
|8x + 2| =17
Casel: a=b or Case 2: a=-b
3x+2=17 3x+2=-17
3x+2—-2=17-2 3x+2—-2=-17-2
3x =15 3x=-19
3x _ 15 3« _ —19
3 3 3 3
x=25 x=7?
Check: 3|3x +2|=51 3]|3x +2]|=51
3(35) + 2| 251 3‘3(—%’)”;51
3|15+ 2| 251 3|-19+2|251
3117|251 3|-17| 251
3(17) 51 3(17) £ 51
51=51v/ 51=51v
The solutions are 5 or —22. Thus, the solution set

3
is{—ls—g,5}.
2m —5) —3@2m —5)<bm +1
2(m) + 2(—5) — 32m) — 3(=5)<bm + 1
2m — 10 —6m + 15 <b5m + 1
—4dm +5<5m+1
—-4dm +5—-5bm<bm+1—->5m
-9m +5<1
-9m +5-5<1-5
-I9m < —4

-9 -9

—9m > —4
-4
m-=ry
The solution set is {m‘m > %} or (g, +°°>~

| | 1

I I ! 1

2 2 4 2
9 0 9 9 3

1 1
1 1
8

9 1



Solving Compound and Absolute

1-
6 Value Inequalities

Pages 43-44 Check for Understanding
1. Let ¢ = the cost of the present. At least $5 means
$5 is less than or equal to c.
is less than

$5 orequalto c¢ and atmost $15.
- —

5 = c = 15

2. Sample answer: x < —3 and x > 2

3. Sabrina; an absolute value inequality of the form
|a| > b should be rewritten as an or compound
inequality, @ > b or a < —b.

4. All numbers between —8 and 8 are less than
8 units from 0. Thus, the inequality is |n| < 8.
The solution set is {n| —8 <n < 8).
BRI B s e e o
-2 -8 -4 0 4 8

5. All numbers greater than 3 or less than —3 are
not between —3 and 3, and are greater than
3 units from 0. Thus, the inequality is |n| > 3.
The solution set is {n|n >3 or n < —3}.

-6 -4 -2 0 2 4

6. The graph shows all numbers whose distance is
greater than or equal to 4 units from 0. Thus, the
inequality is|n | = 4.

7. The graph shows all numbers whose distance
is less than 2 units from 0. Thus, the inequality

DA e e B e
4 =2

is|n|<2.
8. Solve each inequality separately.
y—3>1 or y+2<1
y>4 y<-1
The solution setis {y| y >4 ory < —1}.
i >4
-4 -2 : 0 2 4 6
i i
fr e ———————— y <1
-4 -2 : 0 2 4 6
1
e Y 1
-4 -2, 0 2 4 6
9. Solve both parts at the same time.
3<d+5<8
-2< d <3
The solution set is {d| —2 < d < 3}.
b (> -2
-4 —? 0 2 : 4 6
! !
s e p———— (<3
-4 -2 0 2 : 4 6
]
' a:f—|—|—|—> 2<d<3
1

29

10. |a|= 5 is equivalent toa =5 or a = —5.
The solution set is {a |a = 5 or a« =—5}.

-8 -4 0 4 8§ 12
11. |g + 4| =9 is equivalentto —9=g+4=09.
Solve both parts at the same time.
-9=g+4=9
-13= g =5
The solution set is {g| —13 =g = 5}.
A o e e e e
-6 -12 -8 -4 0 4

12. |4k — 8| < 20 is equivalent to —20 < 4k — 8 < 20.
Solve both parts at the same time.
—-20 <4k —-8<20

-12 < 4k <28

-3< k <7
The solution set is {k| -3 <k < 7}.
B e s e o e e

-2 0 2 4 6 8

13. |w| > —2is equivalent to w > —2 or w < 2. The

solution set is {w |w is all real numbers}.

-4 =2 0 2 4 6

Let ¢ = the cost of the tile. Then —%_ is the

14. 625

number of tiles.

is less than the number is less than
55 or equal to of tiles or equal to  60.
- — -~

55 = 6025 = 60

Solve both parts of the inequality at the same
time.

c
55 = 5= =160

343.75= ¢ =375

The solution set is {c| 343.75 =< ¢ = 375}. Thus,
The cost of the tile will fall between $343.75 and
$375.

Pages 44-46 Practice and Apply

15. All numbers greater than or equal to 5 or less
than or equal to —5 are not between —5 and 5,
and are greater than 5 units from 0. Thus, the
inequality is |n| = 5. The solution set is
[nln=50rn= -5}

16. All numbers less than 7 and greater than —7 are
less than 7 units from 0. Thus, the inequality is
|n|n < 7. The solution set is {n| -7 <n < 7}.

-8
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17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

All numbers between —4 and 4 are less than
4 units from 0. Thus, the inequality is |n| < 4.
The solution set is {n | —4 <n < 4}.
DR o o o o e o e

-4 =2 0 2 4 6
All numbers less than or equal to —6 or greater
than or equal to 6 are not between —6 and 6, and
are greater than 6 units from 0. Thus, the
inequality is |n|n = 6. The solution set is
{n|ln=6o0rn= -6}

All numbers greater than 8 or less than —8 are
not between —8 and 8, and are greater than 8
units from 0. Thus, the inequality is |n|n > 8.
The solution set is {n|n > 8 or n < —8}.

All numbers less than or equal to 1.2 and greater
than or equal to —1.2 are less than or equal to
1.2 units from 0. Thus, the inequality is
|n| = 1.2. The solution setis {n| —1.2 = n = 1.2}.
———————————

-14 -12 0 12 14 16
The graph shows all numbers whose distance is
greater than 1 unit from 0. Thus the inequality is
|n| >1.
The graph shows all numbers whose distance is
less than or equal to 5 units from 0. Thus, the
inequality is |n| = 5.
The graph shows all numbers whose distance is
greater than or equal to 1.5 units from 0. Thus,
the inequality is |n| = 1.5.
The graph shows all numbers whose distance is
less than 6 units from 0. Thus the inequality is
|n| <6.
The graph shows all numbers whose distance is
greater than 1 unit from —1. Thus, the inequality
is|[n—=(-1|>1lor [n+1|>1.
The graph shows all numbers whose distance
is less than or equal to 3 units from 1. Thus, the
inequality is |[n — 1| = 3.
Solve each inequality separately.

3p+1=7 or 2p—9=7
3p=6 2p = 16
p=2 p=8

The solution set is {p |p =2 or p = 8}.
—————— p<2

-8 4 oi4fls12
1 1
bt 28
-8 4 0:4 8§ 12
]
et p<207 028
-8 -4 01 4 8§ 12

Chapter 1
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28. Solve both parts at the same time.
9<3t+6<15
3< 3t <9
1< t <3
The solution set is {¢|1 <t < 3}.
T e e S e O
-2 0 : 2 : 4 6 8
1 1
s —————> 1<3
-2 0 : 2 : 4 6 8
et 1 <1<3
-2 012 1 4 6 8
29. Solve both parts at the same time.
11 < —-4x+5<13
—-16< —4x <8
4> x > -2
The solution set is {x | —2 <x < 4}.
e b x <4
-4 —I2 0 2 éll 6
e e > 2
—4 —? 0 2 éll 6
e 2 <x<4
—4 -2 0 2 4 6
30. Solve each inequality separately.
2c—1< -5 or 3c+2=5
2c < —4 3c=3
c< -2 c=1
The solution set is {c|c < —2 or ¢ = 1}.
et <2
4 2 012 4 6
| i
et 021
-4 -2 0 : 2 4 6
1
et 6<~2 07 6> 1
4 2 0.2 4 6
31. Solve both parts at the same time.
—4 <4f+24 <4
—98 < 4f < -—20
-7< f <=5
The solution set is {f| =7 < f < —5}.
e
0 81614 2 0
1 1
e —————> <5
-10 -8 :—6 :—4 -2 0
et 7 </<-5
-0 -8 -6 14 -2 0



32.

o o e
-4

33.

34.

35.

36.

37.

38.

39.

Solve each inequality separately.
at+t2>-2 or a—8<1

a>—4 a<9
The solution set is {a | a is all real numbers}.

-4
1 I 1 1 1 1 1
1 r 1 1 1 1 1

-4

:
8
8 1 10
1
8

)
N- - -
N N = =
o4 o-- o~

g| = 9is equivalent to —9 = g = 9. The solution
setis {g|-9=g=9}.

<_F 1 1 1 1 1 1 1 1 1
-8 -4 0 4 8

|2m | = 8 is equivalent to 2m = 8 or 2m = —8.
Solve each inequality separately.
2m =8 2m = —8
m=4 m=—4
The solution set is {m|m =4 or m = —4}.

-4 =2 0 2 4 6

or

| 32| < 0 is equivalent to 0 < 3% < 0. The solution
set is .

-4 =2 0 2 4 6

| =5y | < 35 is equivalent to —35 < —5y < 35.
Solve both parts at the same time.
—-35 < —5y <35
7> y >-7
The solution setis {y | =7 <y < 7).
B 1 o o o e S e
-8 -4 0 4 8 12
|6 — 4| > 61is equivalent tob — 4 > 6 or
b — 4 < — 6. Solve each inequality separately.
b—4>6 or b—-4<-6
b>10 b< -2
The solution set is {6|b > 10 or b < —2}.
B

—4 0 4 8§ 12 16

|6r — 3| < 21is equivalent to —21 < 6r — 3 < 21.

Solve both parts at the same time.
-21<6r—-3<21
-18< 6r <24

3< r <4
The solution set is {r| —3 <r < 4}.
I e B B e e

-4 =2 0 2 4 6

|3w + 2| = 5is equivalent to =5 = 3w + 2 < 5.
Solve both parts at the same time.

-5=3w+2=5
-7T= 3w =3
—%S w =1

1)

The solution set is {w‘ —% =w=

31

40. |7x|+4<0
|7x| < —4
| 7x| < —4 is equivalent to 4 < 7x < —4. The
solution set is .

-4 -2 0 2 4 6

41. |n|=n is equivalent to n = n or n = —n. Solve
each inequality separately.
n=n or n=-n
0=0 2n=0
n=0
The solution set is {n |n is all real numbers}.

-4 =2 0 2 4 6
42. |n|=n is equivalent to n = n and n = —n. Solve
each inequality separately.
n=n and n=-n
0=0 2n=0
n=0
The solution set is {n |n = 0}.
D e s e o e S e S
-4 =2 0 2 4 6
43. |2n — 7| = 0is equivalent to 0 =2n — 7= 0.
Solve both parts at the same time.
0=2n-7=0
7= 2n =7
1= 45, =T

|
I
0 1 2 3 4 5

44. |n — 3| <nisequivalent ton — 3 <n and
n — 3 > —n. Solve each inequality separately.
n—-3<n and n—-3> -n

-3<0 -3> —2n
15<n

The solution set is {n |n > 1.5}.

-2 - 0 1 2 3

45. Let x = the water pH level.

6.8 is less than the water pH level is less than 7.4.
——_— -~
6.8 < x < 74

46. Let s = the speed of the car.

is less than the speed 1is less than
45 orequalto ofthecar orequalto 65.
- — -~
45 = s = 65

47. Let s = the speed of the tractor-trailer.

is less than the speed of the is less than
45 orequalto tractor-trailer orequalto 55.
-~ ——
45 = s = 55

Chapter 1



48. Let b = the temperature.

The temperature differs from by more

the normal temperature than  8°.
-— — e
|b —98.6]| > 8

Rewrite the absolute value inequality as a
compound inequality. Then solve for &.
b—986>8 or b—986<-8
b > 106.6 b <90.6
The solution set is {b|b > 106.6 or b < 90.6}.
Thus, body temperatures that are less than
90.6°F or greater than 106.6°F are considered
potentially dangerous.
49. the sum of the length
108 is less and the distance is less than 130
inches than around the thickest part or equalto inches.
— —— ——
108 < L+D = 130
50. Evaluate 108 < L + D = 130 with D = 24.
108< L+ D =130
108 < L +24 =130
84< L =106
The solution set is {L |84 < L = 106}. Thus, the
length is greater than 84 inches and less than or
equal to 106 inches.

51. The sum of the measures the measure
of side @ and & is greater than  of side c.
a+bd > c

The sum of the measures the measure
of side @ and ¢ is greater than  of side b.
. . - — o "
a+c > b

The sum of the measures the measure
of side b and ¢ is greater than  of side a.
e —~— > —
b+e > a

52. The three inequalities are a + b >c¢,a + ¢ > b,
and b + ¢ > a. Solve the compound inequality
at+c>borb+c>aforec.
atc>b or b+c>a

c>b—-a c>a—b>b
Since a > b, a — b is greater than & — a. Thus, the
measure of ¢ — b must be less than ¢ and ¢ must
belessthana +bora —b<c<a+b.

53a. Graph the solution set for each inequality and
find their intersection.

e X > 2
—4—?02?6
e — - X< 4
4 2 0 2 4 6

1 1

e 2 < x< 4

Chapter 1

53b. Graph the solution set for each inequality and
find their intersection.

e x< -1
-4 —2:0 2:4 6

1 1
e 13
-4 —2:0 2:4 6

1 1
::::-2-—|—|—|—-2-: — x<-1orx>3
-4 -2, 0 2 14 6

1 1

53c. Graph the solution set for each compound
inequality and find their intersection.

e -2 < X <4
-4 2 10 2 1 4 6
1 : : :
1
e e B e e e x<-lorx>3
-4 -2 1 0 2 1 4 6
[ 1o
D S ST S ST
N S A S A (-2 <x<4)and
-4 2,0 2 1 4 6 (x<-lorx>3)
! ' ] ]

53d. 3 < |x + 2| = 8is equivalent to |x + 2| >3

and |x + 2| =8.
Solve each absolute value inequality.
|x + 2| > 3 is equivalent tox + 2 > 3 or
x+2<-3.
Solve each inequality.
x+2>3 or x+2<-3

x>1 x< -5
The solution set for this compound inequality is
fx]x>1orx< -5}
|x + 2| =8isequivalent to -8 =x +2=<8.
Solve both parts at the same time.

—-8=x+2=8

-10= x =6
The solution set for this compound inequality is
{x| -10 =x = 6).
Therefore, the union of these two sets is
(x>1orx < —5) and (=10 = x = 6). The union of
the graph of x > 1 or x < —5 and the graph of
—10 =< x < 6 is shown below. From this we can
see that the solution can be rewritten as
(m10=x< —-H)or (1 <x=6).

et x> 1
-2 -8 4 01 418
1 1 1
frs o X< -5
-12 -8 :—4 0: 4 : 8
1 1
s et X> 107 X <5
-2 8 4 0r 4 1 8
: b
v |;| I |i| [ x=>-10
-12 :—8 -4 0, 4 , 8
] 1 1
! 1 1 1
1 ] 1 I.I 1 I.I 1 X<6
1 ' 1 lll 1 1 1 1 v
1218 4 0 4|8
1 1 1 :
et fojff)———= -10 < x< 6
-2 1-8 4 0! 48
! 1 1 1
et (x> 1 07 X< -5)
12'8 4 01 418 and
(-10<x<6)



54. Compound inequalities can be used to describe

55.

56.

57.

58.

59.

60.

the acceptable time frame for the fasting state

before a glucose tolerance test is administered to

a patient suspected of having diabetes. Answers

should include the following.

e Use the word and when both inequalities must
be satisfied. Use the word or when only one or
the other of the inequalities must be satisfied.

*10=h=16

¢ 12 hours would be an acceptable fasting state
for this test since it is part of the solution set of
10 = h = 16 as indicated on the graph below.
e ————

8 91011121314 1516 17 18 19

|2x + 11| > 1is equivalent to 2x + 11> 1 or

2x + 11 < —1. Solve each inequality.

2c+11>1 or 2+ 11 < -1
2x > —10 2 < —12
x> -5 x< —6

The solution set is {x |x > —5 or x < —6}.

D;Since5<a<7,then%<%<1and

5 a _1 (. 1 1 1
12 <14 <73 -Since 7 <b <14, then 7y <7 <7.
So, ﬁ < % < % Therefore, using the Transitive
a

Property of Inequality, 1% < ﬁ <3< % <1lor

5 a
14<b<1‘

The calculator graphed y = 1 for values of x
between 2 and 3. Thus, the inequality is 2 < x < 3.
Clear the Y = list. Enter (5x + 2 = 3) or

(5x + 2 = — 3) as Y1. With your calculator in DOT
mode and using the standard viewing window,

press |GRAPH]|. The calculator graphed y = 1 for

values of x less than or equal to —1 and for values
of x greater than or equal to 0.2. Thus, the
solution set is {x |x = 0.2 or x = —1}.

Clear the Y = list. Enter abs(2x —6) > 10 as Y1.
With your calculator in DOT mode and using the

standard viewing window, press |GRAPH]|. The

calculator graphed y = 1 for values of x less than
—2 and for values of x greater than 8. Thus, the
solution set is {x|x < —2 or x > 8}.

33

Page 46 Maintain Your Skills

61.

62.

63.

64.

65.

2d +15=3
2d +15-15=3-15
2d = —12
2d o 12
2 2
d= -6
The solution set is {d |d = —6} or [-6, +x).
DL o e s s
-8 -6 -4 =2 0 2
Tx+11>9x +3
Tx+11—9x>9x + 3 — 9«
—2x +11>3
—2x+11-11>3-11
—2x> -8
—2x —8
-2 = -2
x <4
The solution set is {x |x < 4]} or (=, 4).
e e —— >
-4 =2 0 2 4 6

3n+4(n+ 3)<5(n +2)
3n + 4(n) + 4(3) < 5(n) + 5(2)
3n+4n + 12 <5n + 10
n+12<5n+ 10
Tm+12 —-5n<5n+ 10 — 5n
2n +12<10
2n + 12 — 12< 10 — 12
2n < —2
2n —2
2 <2
n<-1
The solution set is {n |n < —1} or (-, —1).

-4 -2 0 2 4 6

The highest and lowest number of keys will be
5 units away from 587. Therefore, the equation is
|x — 587| = 5.

Case 1: a=5b or Case2: a=—-b
x —587=5 x —b587= -5
x — b87 + 587 =5 + 587 x — b87 + 587 = —5 + 587
x = 592 x = 582
Check: |x —587|=5 |x —587|=5
|592 — 587|125 |582 — 587|215
|51 25 |—-5|15
5=5v 5=5v

The highest number of keys is 592, and the lowest
number of keys is 582.

5|x—3|=865
|x —3]=13
Casel a=b or Case2: a=—-b
x—3=13 x—3=-13
x—3+3=13+3 x—3+3=-13+3
x =16 x=-10
Check: 5|x — 3| =65 5|x —3| =65
5|16 — 3| 265 5|-10—-3] 265
5|13| 265 5|-13| 265
5(13) 265 5(13) 2 65
65 =65 v 65 =65 v/

The solutions are 16 or —10. Thus, the solution
set is {—10, 16}.

Chapter 1



66. Casel: a=5b or Case 2: a =—b
2x+7=15 2x+7=-15
2 +7—-7=15-17 2c+7—-7=-15—-17
2x =8 2x = —22
2% _ 8 2% _ =22
2 T2 2 2
x=4 x=-11
Check: |2x + 7| =15 |2x + 7| =15
|2(4) + 7| 215 |2(=11) + 7| 215
|8+ 7| 215 |-22+ 7] 215
|15| 215 |—15| 215
15=15 v/ 15=15 v/
The solutions are 4 or —11. Thus, the solution set
is {—11, 4}.

67. |8 + 7| = -4
This sentence is never true. So the solution set
is &.
68. Addition Property of Equality
69. Symmetric Property of Equality
70. Transitive Property of Equality
71. 6a — 2b — 3a + 9b = 6a — 3a + 9b — 2b
=(6—-3)a+(9—-2)»b
=3a + Tb
72. —2(m — 4n) — 3(5n + 6)
—2(m) — 2(—4n) — 3(5n) — 3(6)
—2m + 8n — 15n — 18
—2m + (8 — 15)n — 18
—2m + (=T)n — 18

=—-2m —Tn — 18
73.6(56—8) +9+4=6(—-3)+9+4
=-18+9+14
=-2+4
=2

The value is 2.
74. 3+ 72 —-16+2=(102—-16 ~ 2

=100 - 16 + 2
=100 -8
=92

The value is 92.
-4 _ 7(-=3)
8-5 8-5
_ =21
~8-5
-21

3
= -7
The value is —7.

75.

Chapter 1 Study Guide and Review

Page 47 Vocabulary and Concept Check
1. This example is a compound inequality since it
consists of two inequalities joined by the word or.

2. This is an example of the Identity Property of
Addition. The Identity Property says that the sum
of any number and zero equals the number.

Chapter 1

3. This is an example of the Commutative Property
of Multiplication. The Commutative Property says
that the order in which you multiply does not
change the product.

4, This is an example of the Distributive Property.
The Distributive Property says that the product of
a number and a sum is equal to the sum of the
products of the number and each addend.

5. This is an example of the Reflexive Property of
Equality since it says an expression is equal to
itself.

6. This is an example of the Transitive Property
since it says that one expression equal to two
other expressions means the two other
expressions are equal.

7. This is an example of Multiplicative Inverse
Property. The Multiplicative Inverse Property
says that the product of a number and its Inverse
is one.

8. This is an example of the Associative Property of
Addition. The Associative Property says that the
way you group three numbers when adding does
not change the sum.

9. This example is an absolute value expression
since it consists of an expression inside the
absolute value symbol.

10. This example is an algebraic expression since it
consists of an expression that contains at least
one variable.

Pages 47-50 Lesson-by-Lesson Review
11.10+16 +4+8=10+4+ 8
=14+8
=22
The value is 22.

12.21-(9 -2 +2=1[21-7] + 2
=14 + 2
=7

The value is 7.
14(8 — 15 14 -7
13, HE 0 = M
—98
2
=49
The value is —49.
14. 66 — 5¢ = 6(0.5) — 5(—3)
=3 -5(-3)
=3+15
=18
The value is 18.
15. 3 + ad = (—3)% + 12(%)
=-27+4
=—-23
The value is —23.

16. 9 +ab _ 9(=3) + 12(0.5)

c -3
_ —27+6

-3
——-21
-3

=17

The value is 7.




17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

albX(b + a)] = 12[0.52(0.5 + 12)]
12[0.5%(12.5)]
12[0.25(12.5)]

= 12[3.125]

=375
The value is 37.5.
-V9=-3
integers (Z), rationals (Q), and reals (R)
rationals (Q) and reals (R)

35 _
7 =0

naturals (N), wholes (W), integers (Z), rationals
(Q), and reals (R)
V18 lies between 4 and 5 so it is not a whole
number.
irrationals (I) and reals (R)
2m + 7n — 6m — bn = 2m — 6m + Tn — 5n
=2-6m+ (7T—5)n
= —4m + 2n
— 5(a) —5(—4b) + 4b
—5a + 20b + 4b
—5a + (20 + 4)b
—b5a + 24b
2(5x + 4y) — 3(x + 8y) = 2(5x) + 2(4y) — 3(x) — 3(8y)
10x + 8y — 3x — 24y
= 10x — 3x + 8y — 24y
= (10 — 3)x + (8 — 24)y

—5(a — 4b) + 4b =

= Tx + (—16y)
= Tx — 16y
Exercises 25-30 For checks, see student’s work.
x—6=-20
x—6+6=-20+6
x=-14
The solution is —14.
~2a=14
2] - -a0
a=-21
The solution is —21.
7+ 5n = —-58
7+56n—T7=-58~-17
5n = —65
n=-13

28.

29.

The solution is —13.

3w+ 14 =Tw + 2
3w+ 14— Tw=Tw + 2 — Tw

—4w + 14 =2
4w +14—-14=2—- 14
—4w = —12
w=3

The solution is 3.
5y +4 =2y —4)
5y +4 = 2(y) + 2(—4)
By +4=2y—8

by +4-2y=2y —8—2

3y +4= -8
3y+4—-4=-8-4

3y = —12

y=—4

The solution is —4.

35

30.

31.

32.

33.

34.

35.

36.

n n 1
it373
n n 1
oz gg 122
n n
12<Z)+12<§ =6
3n+4n =6
Tn=26
6
n=yv
The solution is g.
Ax+ By =C
Ax + By — By =C — By
Ax =C — By
_C-By
\ A
a—4b
T T d
2252 = 20(d)
2c
a — 4b% = 2cd
a — 4b?% + 4b2 = 2cd + 4b2
a = 2cd + 4b?
A=p+prt
A=pQd+rt)
A _
1+rt_p
Case 1: a=5b or Case2: a=—-b
x+ 11 =42 x+ 11 =—42
x+11-11=42-11 x+11-11=-42 — 11
x =31 x = —53
Check: |x+11|= 42 |x + 11| =42
[31+ 112 42 | -53 + 11| 242
|42 2 42 | —42| 2 42
42 =42 v 42 =42 v/

The solutions are 31 or —53. Thus, the solution
set is {—53, 31}.

3|lx+6|=36
|x +6]=12
Casel: a=2b or Case2: a= —-b
x+6=12 x+6=-12
x+6-6=12-6 x+6—-6=-12-6
x=6 x=—18
Check: 3|x+6|=36 3|lx+6|=36
3|6+6|236 3|-18+6|236
312|236 3|—-12]|x 36
3(12) * 36 3(12) * 36
36 =36 v 36 =36 v

The solutions are 6 or —18. Thus, the solution set
is {—18, 6}.

|4x — 5= —25

This sentence is never true. So the solution set

is .

Chapter 1



37.

38.

39.

40.

Casel: a=b or Case 2: a =—b
x+7=3x—-5 x+7=—-Bx —5)
x+7—-3x=3x—5—3x x+7=-3x+5
—2x +7=-5 x+7+3x=-3x+5+3x
2 +7-T7T=-5-17 4+ 7 =5
—2x =—-12 4 +7-7=5-17
x=6 4x =—2
_ 1
x=73
Check: |x + 7|=3x -5 |[x+7]|=3x -5
|6 +7|23(6)—5 ‘—%+7 ;3(—%)—5
13 3
[13| 218 -5 ‘?;—5—5
_ 13 13
13=13 v 5 Ty

13

Since 5> #* f%, the only solution is 6. Thus, the

solution set is {6}.

|y =5 —2=10
|y —5|=12
Casel: a=b or Case2: a=-b
y—5=12 y—5=—-12
y—5+5=12+5 y—5+5=-12+5
y =17 y=-=7
Check:|y = 5| —2=10 ly =5 —2=10
|17 -5]-2 210 |-7-5]-2210
[12| -2 2 10 |-12] =2 210
12-2210 12-2210
10=10 v 10=10 v

The solutions are 17 or —7.

is {—7, 17}.

4|3x +4|=4x+8

[3x +4|=x+2

Casel: a=b
x+4=x+2

x+4—-—x=x+2—-x

Thus, the solution set

or Case 2: a = —b

3x+4=—-(x+2)
3x+4=-x—-2

2 +4 =2 x+4+x=-x—-2+x
2 +4-4=2-4 dx +4=-2
2% = —2 dx+4-4=-2-4
x=-1 4x = —6
x=-2
Check: 4|3x +4|=4x + 8 4|3x +4|=4x + 8
4]3(-1) + 4|2 4-1) +8 4‘3(—g>+4 é4<—%)+8
4|-3+4|2—-4+8 4‘—g+4;—6+8
41|24 4|—§;2
41) 24 4(%);2
4=4v 2=2v

The solutions are —1 or —%. Thus, the solution set

. 3
is {_E’ —1}.
—Tw > 28
~Tw _ 28
-7 <7
w<-—-4

D T Ny N N I I |

—4} or (—w,—4).

= T T T

L |

—4

The solution set is {w |w <
| |

I LI
0

-8 -6 -2

Chapter 1
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36

41.

42.

43.

44.

45.

3x+4=19
3x+4—-4=19—-4
3x =15
3x o 15
373
x=5
The solution set is {x|x = 5} or [5, +x).

12(%) =12(2)

n=24
The solution set is {n |n = 24} or (-, 24].
e —————
20 22 24 26
3(6 — 5a) < 12a — 36
3(6) — 3(5a) < 12a — 36
18 — 15a < 12a — 36
18 — 15a — 12a <12a — 36 — 12a
—27a + 18 < —36
—27a + 18 — 18 <-36 — 18

= 1 1 1 1 1
<«

—27a < —54
—27a  —54
—27 7 -27
a>2
The solution set is {a |a > 2} or (2, +=).
L L L | | I - 1 1 1 1 1 1 R
I I I I NI T T T T T T -

-2 0 2 4 6 8

2-32=7(8—-22)+ 12
2 —32=17(8) — 7(22) + 12
2 —3z2=56— 14z + 12
2 —32=68 — 14z
2 —3z2+ 142 =68 — 14z + 14z
11z + 2= 68
11z2+2-2=68 -2
11z = 66
11z - 66
11 - 1
z2=6
The solution set is {z|z = 6} or [6, +x).
e k. o e s e
12345678 9101112
8(2x — 1) >11x — 17
8(2x) + 8(—1) > 11x — 17
16x — 8 > 11x — 17
16x — 8 — 11x > 11x — 17 — 11x
bx — 8> —17
5bx —8+8>-17+8
5x > -9
5x -9
575
x>-1.8
The solution set is {x |x > —1.8} or (—1.8, +x).

| |-
T —

—-22 -20-18 -16 -14 -1.2

D bl —

>




46.

47.

48.

49.

50.

51.

-1<3a+2 <14
-3< 3a <12
-1< a <4

The solution set is {a | —1 <a < 4}.

I S S I |
T TN TN T T

-4 =2 0 2 4 6

-1<3(y—-2)=9
-1<3y—-6 =9
5< 3 =15

=5

5
E
The solution set is [y|§ <y= 5}.
A T i
1 2 3 4 5 6
[x] +1>12
|x] >11
|x| > 111is equivalent tox > 11 or x < —11.
The solution set is {x |x > 11 or x < —11}.

= 1
-

N I I — oL L
L S I I B | | A N B

|
I
-16 -8 0 8§ 16 24

o
v

|2y — 9| =27 is equivalent to —27 =2y — 9 = 27.

—2T=2y —9=27

-18= 2y =36

-9= y =18

The solution set is {y| -9 =y = 18}.
e ——

-12 —6 0 6 12 18

|5n — 8| > —4 is equivalent to 5n — 8 > —4 or

5n — 8 < 4.

bn — 8> —4 or bn —8<4
5n>4 bn <12

4 12

n>g n<?

The solution set is {n |n is all real numbers}.

= 1 1 1 1 1 1 1 1 1 1 1 1 o
. T T T T T T T T T T T T »

-6 -4 -2 0 2 4

|36 + 11| > 1is equivalent to 36 + 11 > —1 or
3b+11<—1.
3b+11>1 or 3b+11< -1
3b > -10 3b<-12
b>-1 b<—4

3
The solution set is {b‘b > —13—0 orb < —4}.

B T T N N - TN T TR SO T TR B
DT B s A B~ S B D B N N
-4 -3 -2 -

Chapter 1 Practice Test

Page 51

1.
2.
3.

equation
Whole numbers
Symmetric

37

10.

11.

12,

13.

14.

15.

16.

a —
.ﬁ-i-c—

(B +62+31Xx4=1[92?+3] x4

=[81+3] x4
=27X4
=108

The value is 108.
20+4x3 _ 20+12
11-3 11-3
32
11-3
- 32
8
=4
The value is 4.

. 0.5(2.3 + 25) + 1.5 = 0.5(27.3) ~ 1.5

=13.65 + 15
=91
The value is 9.1.

2
dbt te _ —6(§)+4<8)
a -9
_ —4+32
-9
_ 28
-9
28
9

The value is —2—;.

i
2 +8

9

_ 81
=-5 7 8
- _49
4
=-12.25
The value is —12.25.

. 2b(da +a?) = 2(2)i4(-9) + (~9)

= 2(2)4(-9) + 81]

= 2(2)-36 + 81)

= 2(%) [45]

= 2[45]

=60
The value is 60.
V17 lies between 4 and 5 so it is not a whole
number. irrationals (I) and reals (R)
rationals (Q) and reals (R)
V64 =8
naturals (N), wholes (W), integers (Z), rationals
(Q), and reals (R)
Associative Property of Multiplication—the way
you group three numbers when multiplying does
not change the product
Symmetric Property of Equality—if two
expressions are equal, the order in which they are
written does not change the equality
Reflexive Property of Equality—an expression is
always equal to itself
Substitution Property of Equality—equivalent
expressions can be substituted for each other into
an equation

Chapter 1



17. Commutative Property of Addition—the order in
which you add does not change the sum

18. Transitive Property of Equality—if an expression
is equivalent to two other expressions, then those
two other expressions are equivlent

Exercises 19-21 For checks see student’s work.

19. 5t —-3=-2t+10
5t —3+2t=—-2t+ 10+ 2t
t—3=10
t—-3+3=10+3
7t =13

_ 13
==

The solution set is 22

7

20.2x—T7T—(x—5)=0

20—T—x+5=0

x—2=0
x—2+2=0+2

x =2

The solution set is 2.
bm—(5+4m) =B+ m)— 8
bm—-5—-4m =3+ m — 8
m-5=m-5
This sentence is always true. So the solution set is
all real numbers.
|8w +2| +2=0
|8w + 2| = -2
This sentence is never true. So the solution set

is .

21.

22.

23. 12|§y+3|:6
o2
Case 1: a=>b or Case2: a= —b
1 _ 1 1 _ 1
P T3=3 P T3= 73
1 1 1 _ 1
y+3-38=2-3 y+3-3=-2-3
1,__5 L, 7
P T 2 2
1.\ _of_5 1\ _ of _17
2<§y>—2( 2) 2<§y> 2( 2)
y=-5 y=-7
Check: 12‘%}/4-3 —6 12|%y+3 -6
12‘%(—5”3 26 12|§(—7)+3 26
12|—g+3 26 12‘—g+3 26
1] » _1| .
12‘5 26 12‘ 5|26
1) , 1) 5
12(5) 26 12(5) 26
6=6v 6=6v

The solutions are —5 or —7. Thus, the solution set
is {—7, —5}.

24.2|2y —6|+4=8
2|2y — 6| =4
|2y —6|=2

Casel: a=b or Case 2: a=-b

2y —6=2 2y —6= -2

2y —6+6=2+6 2y —6+6=-2+6
2y =8 2y =4
y=4 y=2

Chapter 1
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25.

26.

27.

28.

29.

Check: 2|2y —6|+4=8 2|2y —6|+4=8
2|2(4) —6|+428 2|22 —-6|+428
2|8-6|+428 2|4-6|+428
2|2|+428 2|-2|+428
22) +428 22) +428
4+428 4+428

8=8 v 8=8 v

The solutions are 4 or 2. Thus, the solution set
is {2, 4}.
4>bH+1
4-1>b+1-1
3>b
The solution set is {b|b < 3} or (=, 3).

B T T T T T N N N N N |
N e B B B s A N D |

-2 0 2 4 6 8

3g+7=13
3g+7—-7T=13-17
3g=6
3¢ - 6
3 73
qg=2
The solution set is {g|g = 2} or [2, +x).
e o e e
-2 0 2 4 6 8
5B8x—5)+x<24x—1)+1
5(8x) + 5(—5) + x < 2(4x) + 2(—1) + 1
15x — 256 +x<8& —2+1
16x —25<8x—1
16x — 25 —8x <8x —1— 8
8x —25< -1
8x —25+25 < —-1+25
8x < 24
8x 24
)
x <3
The solution set is {x |x < 3} or (=, 3).

B T T ™ SN N O |
D B S B R S S A N N |

I I
T T
-2 0 2 4 6 8

|5+ % | =8isequivalentto -8 =5+ %k = 8.
-8=5+k=8

-13= k =3

The solution set is {¢| —13 = & = 3} or [-13, 3].
@

—16 12 -8 -4 0 4

-12<7d-5=9

-7< 7d =14

-1< d =2

The solution set is {d| -1 <d = 2} or (-1, 2].
—+ 1 —

-2 -1 0 1 2 3



30. |3y —1|>51is equivalent to 3y — 1 > 5 or

3y —1<—35.

3y—1>5 or 3y —-1<-5
3y >6 3y < —4
y>2 y<f%

The solution set is {y|y >2o0ry< —%} or

(—oc, —g) U (2, +0).

P R Nl T T NN, , —
e e L L " e |

-2 -1 0 1

\ /

31. Let m represent the number of miles traveled.

The rental the the
charge the cost number amount
per day plus per mile times of miles equals reimbursed.

19.50 + 0.18

19.50 + 0.18 m = 33
19.50 + 0.18m — 19.50 = 33 — 19.50

m = 33

0.18m = 13.50
0.18m _ 13.50
0.18 0.18

m="175

Her company will pay for 75 miles.
32. Let s = his score on the last test.

The sum of the test is greater than

scores divided by 5 or equal to 80.

- - o\ ,
87 + 89+ 76+ 77 +

AT r DTS = 80

5

87+89+76+77+s =80
- ——

5(87+89+;6+77+s) =~ 5(80)
87 + 89 +76 + 77 + s = 400
329 + s =400
329 + s — 329 = 400 — 329
s=171
Nick must score at least 71 on his next test to
have a B in his English class.

33. B; Solve% = 8 for b.

o |Q
Il
[0}

N
Il
(el
~
@
N7

b2

»w|Rw|e Q

Il
S

Solve ac — 5 = 11 for c.
ac—5=11

ac = 16

ac _ 16

a a
c—16
a

Evaluate bc if b = % and ¢ = 16,

__all6
be = g(?)

=2
The value is 2.

39

Chapter 1 Standardized Test Practice

Pages 52-53
1. B; Solve 5x = x + 8.
bx =x + 8
bx —x=x+8—«x
4x =8
4 _ 8
4 4
x =2

The solution is 2.
2. D; Let x = the total number of students.

30% of thetotal is 18.
—
0.3 . x = 18
0.3x = 18
0.3x _ 18
0.3 0.3
x = 60
. — 18D+ 79
3. D; mean = )
— 688
8
= 86
4.D; 4+ 6+ PR =3(PQ)
4+ 6+ PR =3(6)
10 + PR =18
10+ PR —-10=18-10
PR =8

5. C; Chose 6 from R, 4 from S, and 7 from T.
6+4+7=10+7
=17
6. C;
The amount in the amount the number
the pitcher minus in each glass times of glasses
—_— — ) —— — —
a - b . c
7. D; Let n = the least of the three integers.
Then n + 1 = the next consecutive integer, and
n + 2 = the greatest of the three integers.
The sum of three
consecutive integers is 135.
—_
n+n+D+m+2 = 135
n+n+1)+{mn+2) =135
n+n+1l+n+2=135

3n+3=135
3n+3-3=135-3

3n =132

3n _ 132

3 3

n =44

n+l1l=44+1or45andn + 2 =44 + 2 or 46
The greatest of the three integers is 46.

Chapter 1



8. A; Let g = the number of girls.

10.

11.

. D; x+y%3

Then 27 — g = the number of boys.

The ratio of girls to boys is 5 to 4.

—~— -~ —~—
_£ - 5
27— g 4
g _5
27—-g 4

g4)=@27-95
4g = 27(5) — g(5)
4g = 135 — b5g
4g + 5g = 135 — 5g + b5g
9g = 135
9g _ 135
9 9
g=15
There are 15 girls in the class.
x—y f -2
24+5>3 2-5< -2
7>3 -3< -2V
B; Use the formula for the area of a triangle to
find the length of AD.

_1
A =Jbh

280 = é (AD)(16)

280 = 8(AD)

280 _ 8AD)

8 8

35 =AD
Use the formula for the area of a parallelogram
with the given information.

1
A=1b,+byn

= 1316 + 20)(35)
= 136)(35)
= 18(35)
=630
The area of polygon ABCD is 630 units.

Solve x + 2y =180 ify = 26.
x + 2y =180
x + 2(26) = 180
x + 52 =180
x =128

Solve x + 2y =180ify = 27.
x + 2y =180
x + 2(27) = 180
x +54 =180
x =126

Solve x + 2y =180 ify = 28.
x + 2y =180
x + 2(28) = 180
x + 56 =180
x =124

Solve x + 2y =180ify = 29.
x + 2y =180
x + 2(29) = 180
x +58 =180
x =122

Therefore, the value of x can be 122, 124, 126,
or 128.

Chapter 1
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12.

13.

14.

15.

16.

17.

Evaluate 3n + 4p ifn = 1 and p = 3.
3n +4p = 3(1) + 4(3)

=3+ 12

=15

Evaluate 3n +4p ifn =3 andp = 1.
3n + 4p = 3(3) + 4(1)

=9+14

=13
The possible values are 13 or 15.

Solve 2x + 70 = 180.
2x + 70 =180
2x + 70 —70 =180 - 70
2x =110
2x _ 110
2 2
x =55

The value of x is 55.

Lemonade concentrate varies directly as the
number of people. Find the value of &.

y =kx

L= k()

— k(6)
6

=k

‘p—t SRS |

12

Find y when x = 21.
1

Yy=13%

y =75(21)
y==
Therefore, for 21 people, % or 1.75 quarts of

lemonade concentrate are needed.

25% of 300 is equal to 500% of ¢.
o o
0.25 300 = 500 - ¢
0.25(300) = 5.00(¢)

75 = 5t

75 _ 5t

5 5

15=t¢

The solution is 15.

Let x = the length of a side of the shaded square.
Then x = V32 + 22 or V'13. Use the formula for
the area of a square.

A=x?
=(V13)?
=13
The area is 13 square units.
2 _ the number of brass players
5 the total number of students in the band
Let x = the number of brass players.
2 _ x
5 140
2(140) = 5(x)
280 = 5x
280 _ 5x
5 5
56 =«

There are 56 brass players.



18. Let n = the number of cans. We know that n < 50
and n is a multiple of 5. Thus n is 5, 10, 15, 20,
25, 30, 35, 40, or 45. Sincen — lis a

multiple of 3, evaluate = ; 1 from the largest

possible value to the smallest possible value until
the value of the expression is an integer.

n-1 45-1 44
Forn =453 =—"35"or3

-1 40-1
For n = 40: Ls =—5 orl3

Therefore, 40 is the greatest number of cans.
3
19. C; o= =

()

=l
g‘w‘-&\m

CENENEY

20. B; 13 < 14. Thus, 13 + x < 14 + x for all real
values of x.

21.D; 0< s <%

3(0) < 3(s) < 3(3)
0< 3s <g

Thus, the relationship cannot be determined.

22. C; 120 + a = 180
120 +a — 120 = 180 — 120

a =60
2(a) = 2(60)
2a =120
. sttt stw
23.B; Lt>2L

215> 25"

st+tt>s+tw
s+tt—s>s+w-—s
t>w

4

Chapter 1



Chapter 2 Linear Relations and Functions

Page 55 Getting Started

1. (-3,3)
2.(2,3)
3. (=3,—-1)
4. (2,0)
5. (0, —4)
6. (3, —2)
T.c+d =-2+0
8.4c—b =4(-2) -3
=-8-3
=-11
9.02—5a+3=(-12-5(-1)+3
=1+5+3
=9
10. 262+ b+ 7 =232 +3+ 7
=2-9+3+7
=18+3+7
=28
Lo =5
_—4
-2
=2
12. atc —-1+(=2)

b+c 3+(-2
-3

13.x—(-1)=x+1
14.x—(-5)=x+5
15. 2[x — (—=3)] = 2[x + 3]

= 2x + 2(3)
=2x+6
16. 4[x — (—2)] = 4[x + 2]
= 4x + 4(2)
=4x + 8
17. 2lx — (—4)] = 3lx + 4]
=%x+%(4)
:%x+2
1 1
18. 3lx — (—=6)] = 3lx + 6]
_ 1 1
_1
19. |x| = | -3]|
=3
20. |y| = |4]
=4
21. |5x|= |5(—3)|
= |—-15]
=15
22. —|2z| = —|2(—4.5)|
=~ |-9|
= -9
=-9

Chapter 2
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23. 5|y +2|=5|4+(—4.5)|
=5|-05]
= 5(0.5)
=25
24. -3|x+y| — |x+z|
=-3|-3+4| - |-3+(—-4.5)|
=-3|1|—-|-7.5]
-3(1)—-175
= —-10.5

2-1 | Relations and Functions

Page 60 Check for Understanding
1. Sample answer: {(—4, 3), (-2, 3), (1, 5), (=2, D};
This relation is not a function because the
element —2 in the domain is paired with two
different elements, 1 and 3, in the range.

2. Sample answer:

~—] Y | A
™~ N
(o) X
Ty fr—

The graph does not represent a function because
the vertical line drawn intersects the graph in
more than one point.

3. Molly; to find g(2a), replace x with 2a. Teisha
found 2g(a), not g(2a).

4. Yes; each member of the domain is paired with
exactly one member of the range.

5. Yes; each member of the domain is paired with
exactly one member of the range.

6. No; the element 2 in the domain is paired with
two different elements, 2 and 3, in the range.

7y (7, 8)

(7, 50

o

(7,‘ —‘1)
The domain is {7}. The range is {—1, 2, 5, 8}. The
relation is not a function because the element 7 in
the domain is paired with four different elements,
-1, 2,5, and 8, in the range.




8. y
(4, 25)] |
o ¢ | o
(3, 2.5) 71 (6, 2.5)
o) X
The domain is {3, 4, 6}. The range is {2.5}. The
relation is a function because each member of the
domain is paired with exactly one member of the
range.
9.y=-2x+1
x |y x| Y
-1 3
0 1
-1 5 -
2 | -3 /i
L [y=—2x+1]
LTy [N

10.

11.

12,

13.

14.

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point. The graph passes the vertical line test,
so the relation is a function.

2

X=Yy
x y y
4 -2 -
— ——

1 1 =
0 0 |x=yT}*
1 1 [o) X
4 2 I~

~—

Only real numbers greater than or equal to 0 are
x-coordinates of points on the graph, so the
domain is {x |x = 0}. Every real number is the
y-coordinate of some point on the graph, so the
range is all real numbers. Many vertical lines
may be drawn that intersect the graph in more
than one point. The relation is not a function

since its graph does not pass the vertical line test.

flx) = x2 — 3x
f(56) = 52 — 3(5)
=25-15
=10
h(x) =23+ 1
h(-2)=(-283+1
=-8+1
=-7
The domain is {70, 72, 88}. The range is {95, 97,

105, 114}.
{(88, 97), (70, 114), (88, 95), (72, 105)}

43

15.

16.

Record High Temperatures
115

110

> 105 .
3 100
[ J
95@ d
0 70 80 90
January

No, the domain value 88 is paired with two range
values, 95 and 97.

Pages 60-62 Practice and Apply

17.

18.

19.

20.

21.

22.

23.

24,

Yes; each element of the domain is paired with
exactly one element of the range.

No; the element 2 in the domain is paired with
two different elements, 3 and 5, in the range.

No; the element 0.5 in the domain is paired with
two different elements, —3 and 8, in the range.

Yes; each element of the domain is paired with
exactly one element of the range.

Yes; no vertical line intersects the graph in more
than one point. The graph passes the vertical line
test, so the relation is a function.

No; many vertical lines may be drawn that
intersect the graph in more than one point. The
relation is not a function since its graph does not
pass the vertical line test.

y}\

(=3, 0

(o] X

The domain is {—3, 1, 2}. The range is {0, 1, 5}.
Each element of the domain is paired with exactly
one element of the range, so the relation is a
function.

y

(3,545

[o) X

The domain is {3, 4, 5}. The range is {5}. Each
element of the domain is paired with exactly one
element of the range, so the relation is a function.
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25.

26.

27.

28.

(3,7)

o X

The domain is {—2, 3}. The range is {5, 7, 8}. The
relation is not a function because the element —2
in the domain is paired with two different
elements, 5 and 8, in the range.

[ [ ]

(o) X

The domain is {3, 4, 5, 6}. The range is {3, 4, 5, 6}.
Each element of the domain is paired with exactly
one element of the range, so the relation is a
function.

y
(~356, 8)
(1.4, 2)
(o] X
77(0, —1.1)77(2 _3)
[PS
[ T

The domain is {—3.6, 0, 1.4, 2}. The range is
{—3, —1.1, 2, 8}. Each element of the domain is
paired with exactly one element of the range, so
the relation is a function.

The domain is {—2.5, —1, 0}. The range is {—1, 1}.
The relation is not a function because the element
—1 in the domain is paired with two different
elements, —1 and 1, in the range.
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29.y = —5x

30.

31.

| O o

\\\\'y= —5x[]|
\
A

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point. The graph passes the vertical line test,
so the relation is a function.

y=3x
x |y Y4
—1] -3
0 0 /&\'\y=3xk
1 3 >

y

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point. The graph passes the vertical line test,
so the relation is a function.

y=3x—4
x |y vy, |4
0 | -4 /
1 -1
/

2 2 o >

y=3x—4_

4 1/

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point. The graph passes the vertical line test,
so the relation is a function.



x—6

|

|
ql
|

f

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point. The graph passes the vertical line test,
so the relation is a function.

33.y =x2
x |y A Y[ 14
— \ f
1 1
1 <|y=le
2 4 ) "

Every real number is the x-coordinate of some
point on the graph, so the domain is all real
numbers. Only real numbers greater than or
equal to 0 are y-coordinates of points on the
graph, so the range is {y |y = 0}. No vertical line
intersects the graph in more than one point. The
graph passes the vertical line test, so the relation
is a function.

34. x=2y2-3
x y y
5 -2
-1 -1 T
-3 0 o) *
-1 ~—__
5 2 1x=2y2—“37I
[ T 11

Only real numbers greater than or equal to —3
are x-coordinates of points on the graph, so the
domain is {x |x = —3}. Every real number is the
y-coordinate of some point on the graph, so the
range is all real numbers. Many vertical lines

may be drawn that intersect the graph in more
than one point. The relation is not a function

since its graph does not pass the vertical line test.

45

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

American League Leaders
170

165
160
155
150
145

140
0 48

RBI

50 52

HR

54 56

The domain consists of the numbers of home
runs: {47, 48, 52, 56}. The range consists of the
numbers of runs batted in: {145, 147, 148, 157,
165}.

No; the element 56 in the domain is paired with
two elements, 147 and 157, in the range.

{(1997, 39), (1998, 43), (1999, 48), (2000, 55),
(2001, 61), (2002, 52)}
Stock Price
70
60
'y o
50 ®
g 40 ®
g 30
& 20
10
0
1996 1998 2000 2002 2004
Year
The domain consists of the years: {1997, 1998,

1999, 2000, 2001, 2002}. The range consists of the
prices: {39, 43, 48, 52, 55, 61}.

Yes; each year is paired with exactly one price, so
the relation is a function.

{(1987, 12), (1989, 13), (1991, 11), (1993, 12),
(1995, 9), (1997, 6), (1999, 3)}

30+ Years of Service
14

L]

_ -

o N b O O O N

Representatives

'87 91 ‘95

Year

‘99

The domain consists of the years: {1987, 1989,
1991, 1993, 1995, 1997, 1999}. The range consists
of the numbers of representatives:

{3,6,9,11, 12, 13}.

Yes; the relation is a function since each domain
value is paired with only one range value. No; the
function is not one-to-one since the range value 12
is paired with two domain values, 1987 and 1993.
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46.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

f(x) =3x—5
f(=3)=3(-3) -
=-9-5
=-14
glx) =x% —x
2(3)=3%—3
=9-3
=6
glx)=x2—x
1 1 1
s =(s) -3
_1_3
9 9
__2
9
fx)=3x—5
2 2
s)=3(3) -5
=2-5
-3
flx) = 3x —
fla) = 3a —
glx) =x2 — x
g(bn) = (5n)% —
= 25n2 — bn
flx)=—-3x+2
f(2)=-3(2)+2
- —6+2
=4
glx)=x2-5
g(4) =42 — 5
=16-5
=11
Ct)=15+ 3t
C(8) =15 + 3(8)
=15+24
=39

After 8 trips to the music store, Chaz has 39 CDs.

Set x = 3a — 1 and solve for a.
=3a -1
x+1=3a

x+1

3 =a
Use f(8a — 1) = 12a — 7 and substitute x for

3a — 1 on the left side and substitute % for a on

the right side.
fBa—1)=12a — 7

flx) = 12<’C+ 1) 7

fx)=4x+1) -7
flx)=4x +4—7
flx) = 4x —

Relations and functions can be used to represent

biological data. Answers should include the

following.

e If the data are written as ordered pairs, then
those ordered pairs are a relation.

e The maximum lifetime of an animal is not a
function of its average lifetime.

B;flx)=2x -5
F(0) = 2(0) —
=0-5

=5
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58.

59.

60.

61.

62.

C; glx) =«
glx+1)=(x+1)?

=x2+2c+1
The graph consists of disconnected points, so the
function is discrete.
You can draw the graph without lifting your
pencil, so the function is continuous.
The graph consists of disconnected points, so the
function is discrete.
You can draw the graph without lifting your
pencil, so the function is continuous.

Page 62 Maintain Your Skills

63.

64.

65.

66.

67.

68.

69.

70.

71.

|y +1] <7
—-T<y+1<7
-8< y <6
The solution set is {y | =8 <y < 6}.
[5-m| <1
-1<5-m<1
-6< —-m <-4
6> -m >4
The solution set is {m |4 <m < 6}.
x—5<0.1
x<5.1
The solution set is {x |x < 5.1}.
27.89 — 25.04 = 2.85
Javier borrowed $2.85.

32.67 — 2.85 = 29.82

Sally still had $29.82.

3222 -19)+42 =94 -1 + 16
=9(3) + 16
=27+ 16
=43

3(5a + 6b) + 8(2a — b)
= 3(5a) + 3(6b) + 8(2a) —8(b)
= 15a + 18b + 16a — 8b
= 15a + 16a + 18b — 8b
= (15 + 16)a + (18 — 8)b
=31la + 106
x+3=2
x+3-3=2-3
x=-—1
Check: x +3 =2
-1+322
2=2V
—4+2y=0
—-4+2y+4=0+4
2y 4

< w|‘<
Il
DO o |

Check: —4 +
—4 + 2(
4+

Do
on S
[l

I Ik



72.

73.

0=%x—3

0+3=%x—3+3

6=x
Check:Oz%x—S
02 56) -3

023-3
0=0v
x-4=1
-4+ 4=1+4
%x:5
3(5x) = 36
x =15
Check: %x—4= 1
515 -4 21

5—-421
1=1v

2-2 | Linear Equations

Pages 65-66 Check for Understanding

1.

The function can be written as f(x) = %x +1,s0

it is of the form f(x) = mx + b, where m = % and

b=1.

. The graph crosses the x-axis at (5, 0), so the

x-intercept is 5. The graph crosses the y-axis at
(0, —2), so the y-intercept is —2.

. Sample answer: x +y = 2
Lety = 0.
xt+ty=2
x+0=2
x=2

The x-intercept is 2.

. No; the variables have an exponent other than 1.
. Yes; the function can be written as

h(x) = —2x + 1.1, so it is of the form
h(x) =mx + b, wherem = —2and b = 1.1.

y=3x—5
-3x+y=-5
3x—y=5
A=3,B=-1,C=5
4x =10y + 6
4x — 10y =6
2x — by =3
A=2B=-5C=3
2
y=3x+1
—%x-i—y:l
2¢x — 3y =-3

A=2B=-3,C=-3

47

9.

10.

x-intercept:

y=-3x—-5
0=-3x-5
5=—-3x

5

5 =x

The x-intercept is —g.

y-intercept:

y=—-—3x—-5
y=-30)—-5
y=-5
The y-intercept is —5.
A y
\|O
A
y=—3x—‘(ET|
LT
x-intercept:
x—y—2=0
x—0—-2=0
x=2

The x-intercept is 2.
y-intercept:

x—y—2=0
0-y—2=0
The y-intercept is —2.
y
o
x—y—2=0
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11. x-intercept:
3x+2y=6
3x +2(0) =6
3x =6
x=2
y-intercept:
3x+2y=6
30)+2y=6
2y =6
y=3
The y-intercept is 3.

\ S 2

43x+2y=a \
\

(o) X

12. x-intercept:

4x + 8y =12
4x + 8(0) = 12
4x =12
x=3

The x-intercept is 3.
y-intercept:

4x + 8y = 12
4(0) + 8y =12
8y =12

12 3

Y=g ory

The y-intercept is %

\ y

[4x + 8y =12

13. d(x)=0.8881x
d(200) = 0.8881(200)
= 177.62
On March 22, 2001, 200 euros were worth
$177.62.

14. d(x) = 0.8881x

500 = 0.8881x
500 _
0.8881
563.00 = x

On March 22, 2001, $500 was equivalent to about

563 euros.

Pages 66-67 Practice and Apply
15. Yes; this is a linear function because it can be
writtenasy = —x+5.m=-1,b=5

Chapter 2

48

16.
17.
18.
19.
20.

21.
22,
23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

No; x appears in a denominator.
No; y is inside a square root.
No; x has exponents other than 1.
No; x appears in a denominator.
Yes; this is a linear function because it is written
asflx) =6x—19.m =6,b=—19
No; x has an exponent other than 1.
No; x is inside a square root.
The equation x2 + 5y = 0 is not linear because x
has an exponent other than 1.
The function A(x) = x3 — x2 + 3x is not linear
because x has exponents other than 1.
y = 1440«
y = 1440(5)
= 7200
Sound travels 7200 meters in 5 seconds
underwater.
y = 343«x
y = 343(5)
= 1715
Sound travels only 1715 meters in 5 seconds in
air, so it travels faster underwater.
y=-3x+4
x+y=4
A=3,B=1,C=4
y=12x
—12x+y=0
12x —y=0
A=12,B=-1,C=0
x=4y -5
x—4y=-5
A=1,B=-4,C=-5
x=Ty +2
x—Ty=2
A=1,B=-7,C=2
5y = 10x — 25
—10x + 5y = —25
2c—y =5
A=2B=-1,C=5
4x = 8y —12
4x — 8y = —12
x—2y=-3
A=1,B=-2,C=-3
%x + éy =6
x+y=12
A=1,B=1,C=12

1 1
3%~ 3y = 72

x—y=—6
A=1,B=-1,C=-6
0.560 =3

x=6
A=1,B=0,C=6
0.25y = 10

y =40
A=0,B=1,C=40



5 1 3 .
37. X T 1Y = 10 y-intercept:

5 1 3 3x —4y —10=0
30(€x + ﬁy> = 30<E> 3(0) — 4y — +10=0
25x +2y =9 —4y =10
38A:25,Bz22502091 0.2 y=f—3orf§
. 200 = 0.1+ 0.2y . . 5
0.25x — 0.2y = 0.1 The y-intercept is —3.
20(0.25x — 0.2y) = 20(0.1) y
b —4y =2
A=5B=-4C=2
39. x-intercept: 3x—4y—10=0 F?‘
5x + 3y =15 5 S ——~ -
5x + 3(0) = 15
i A
5x = 15 Pl
x=3 7
The x-intercept is 3. )
y-intercept: .
5x + 3y =15 42, x-intercept:
50) + 3y =15 2x +5y—10=0
3y =15 2x +5(0) - 10=0
y=5 2x =10
The y-intercept is 5. x=5
The x-intercept is 5.
X 1Y .
y-intercept:
2x +5y —10=0
2\ 2(0) + 5y — 10 =0
I A 5y =10
[5x+3y=15'\ X y =2
o) The y-intercept is 2.
\
y
X
40. x-intercept: h -
2x — 6(0) = 12 [0] —y
2x = 12 I L =
c=6 [2x + 5y —10 = 0}
The x-intercept is 6.
y-intercept:
2x — 6y = 12
2(0) — 6y = 12
—6y =12
y=-2
The y-intercept is —2.
y
|2x — 6y = 12]
—_
\ e
o 1 X
L~
|t

41. x-intercept:
3x—4y —10=0
3x —4(0)-10=0
3x =10
_ 10

3

. . 10
The x-intercept is 5.
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43. x-intercept:

44.

45.

y=x

0=x

The x-intercept is 0.

y-intercept:

y=x

y=0

The y-intercept is 0.

Since the intercepts are the same point, find
another point to graph the line.
Letx = 1.

y=x

y=1

The point (1, 1) is also on the graph.

y

y=

\

(o)

x-intercept:
y=4x — 2
0=4x—2
—4x = —2
-2 1
x=_ 0ry
The x-intercept is %

y-intercept:

y=4x— 2

y =40 -2

y=-2

The y-intercept is —2.

t 4
/

o)
LT~
>

<
I

4x—2|»

/
y

x-intercept:
y=-2
0 = -2, false

There is no x-intercept.
y-intercept:

y=-2

The y-intercept is —2.
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46. x-intercept:

47.

48.

y=4

0 = 4, false

There is no x-intercept.
y-intercept:

y=4

The y-intercept is 4.

y \

<
b=4

-
<

Y

x-intercept:

x=8

The x-intercept is 8.
y-intercept:

x=8

0 = 8, false

There is no y-intercept.

Y \

ny
[l

o

N B~ O

||
246

x-intercept:

x=1

The x-intercept is 1.
y-intercept:

x=1

0 = 1, false

There is no y-intercept.

iy

k\\\
o =

x=




49. x-intercept:

fx) =4x -1
0=4x—-1
1=4x
1
T=X

The x-intercept is i.
y-intercept:
flx) =4x —1
f0) =4(0) -1
=-1

The y-intercept is —1.
L[ [ ff

f(x) = 4x =1
Hf) J

~<

o
/

/

4

50. x-intercept:
g(x) = 0.5x —3
0=05x—-3
3 =0.5x
6=x
The x-intercept is 6.
y-intercept:

gx)=0.5x -3
g(0) =0.5(0) — 3
=-3
The y-intercept is —3.
g(x)
(o) = —
g(x) = 0.5x — 3H—
oM =05r=3]
[o) X
51.
X
o
/ x+y=0]
x+y=-5

The lines are parallel but have different
y-intercepts.
52. Sample answer: x +y = 2

51

53. T(d) = 35d + 20
T(2) = 35(2) + 20
=170+ 20
=90
At a depth of 2 kilometers, the temperature is
90°C.
54. T(d) = 35d + 20

160 = 35d + 20
140 = 35d
4=d

The temperature is 160°C at a depth of
4 kilometers.

55. Use the points (2, 90) and (4, 160) to graph the
equation.

I
16017(4)
1
120 //
80{—/
/'
404/
LA
—4=3-2/,\01 2 3 4d
_80,
—1201] T(d) = 35d + 20
ST

56. Let b represent the number of beverages and ¢
the number of pieces of candy.
1.75b + 1.5¢ = 525

57. b-intercept:
1.75b6 + 1.5¢ = 525
1.75b6 + 1.5(0) =525
1.75b = 525
b =300

c-intercept:
1.75b6 + 1.5¢ = 525
1.75(0) + 1.5¢ = 525

1.5¢ = 525
¢ =350
STTITTTT]
350 1.75b + 1.5¢c = 525L
300 \;V
250 | X
200 |——IN\
\
150 \
N
100 S
50
0y 100 200 '\ 4006

58. Yes; no vertical line intersects the graph in more
than one point. Thus, by the vertical line test, the
graph represents a function.

59. 1.75b + 1.5¢ = 1.75(100) + 1.5(200)
=175 + 300
= 475

No; the boosters will not meet their goal of $525 if
they sell 100 beverages and 200 pieces of candy.
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60.

61.

62.

63.

The shaded region is a trapezoid with bases of
length 2 and 5 and height 3.

A =3h(b, + by

= 2(3)2 + 5)
2

2
The area of the shaded region is %1 square units.

A linear equation can be used to relate the
amounts of time that a student spends on each of
two subjects if the total amount of time is fixed.
Answers should include the following.

¢ x and y must be nonnegative because Lolita
cannot spend a negative amount of time
studying a subject.

¢ The intercepts represent Lolita spending all of
her time on one subject. The x-intercept
represents her spending all of her time on
math, and the y-intercept represents her
spending all of her time on chemistry.

B; We can eliminate answer choice A because x

has an exponent other than 1. We can eliminate

answer choices C and D because in each of these,

x is inside a square root. This leaves answer

choice B.

B;

10 —x =2y

10-0=2y
10 = 2y
5=y

Page 67 Maintain Your Skills

64.

65.

The domain is {—1, 1, 2, 4}. The range is {—4, 3, 5}.

The relation is a function since each member of
the domain is paired with only one member of the
range.

e L]

ol ] I

=1, 81, 3) —(4, 3)

The domain is {0, 1, 2}. The range is {—1, 0, 2, 3}.
The relation is not a function since the element 1
in the domain is paired with two elements, 0 and
3, in the range.

y
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66. —2< 3x+1<7
-3< 3x <6
1< x <2
The solution set is {x| — 1 <x < 2}.
67. |x +4]|>2
x+4>2 or x+4<-2
x> —2 x < —6
The solution set is {x|x < —6 or x > —2}.
68. Let p be the price of the book before tax.
p + 0.06p = 8.43
(1+0.06)p = 8.43
1.06p = 8.43
p=195
Before tax, the price of the book is $7.95.
69. (9s —4) —3(2s —6)=9s —4 — 6s + 18
=9s —6s—4+ 18

=3s+ 14
70.[19 - (8 — 1] +3=1[19-7] + 3
=12+3
=4
1
71. 3
72. —1
73. 2
74, -3
75. —5
76. 35 =7
The reciprocal of % is %.
77.25 =

The reciprocal of g is % or 0.4.

5
78. —1.25 = —,

The reciprocal of —g is —% or —0.8.

2-3 | Slope

Page 70 Graphing Calculator Investigation
1. The parent function is y = 3x. The graphs are
parallel lines, but they have different y-intercepts.
2. Each line has slope 3.
3. Sample answer:y = 3x — 4

Pages 71-72  Check for Understanding

1. Sample answer:y = 1
The graph of y = 1 is a horizontal; a horizontal
line has slope 0.

2. Sometimes; the slope of a vertical line is
undefined.

3. Luisa is correct; Mark did not subtract in a
consistent manner when using the slope formula.
Ify, = 5 and y, = 4, then x, must be —1 and x,
must be 2, not vice versa.



7. Graph the ordered pair (2, —1). Then go down
3 units and right 1 unit. Plot the new point

3, —4).
A

\

R

8. Graph the ordered pair (—3, —4). Then go up
3 units and right 2 units. Plot the new point
(=1, -D.

N

9. Use the intercepts to graph 6y — 10x = 30. The
x-intercept is —3, and the y-intercept is 5.

The line rises 5 units for every 3 units it moves to

the right, so its slope is g The slope of the

parallel line is also g

Now use the slope and the point at (0, 3) to graph

the line.
y
/
/
/
/
r |0 X

53

10. Use the intercepts to graph 3x — 2y = 6. The

11.

12,

13.

x-intercept is 2, and the y-intercept is —3.
The line rises 3 units for every 2 units it moves to

the right, so its slope is % The slope of the

perpendicular line is the opposite reciprocal of é,
2

or —3.

Now use the slope and the point at (4, —2) to
graph the line.

y
N
N
[o] " X
N
N
N

Use the intercepts to graph 5x — 3y — 3 = 0. The
x-intercept is %, and the y-intercept is —1.

. . . 3 o .
The line rises 1 unit for every  unit it moves to

Lor g The slope of the

3

the right, so its slope is

5
perpendicular line is the opposite reciprocal of %,

3
or —.
Now use the slope and the point at (—1, 5) to
graph the line.

~ Y
N

Use the slope formula with the ordered pairs
(8, 36) and (10, 47).

_ Y27
IO
_ 47-36
~ 10-8
_u
-2
=55

Between 8:00 A.M. and 10:00 A.M., the
temperature changed at an average rate of 5.5°F
per hour.

Use the slope formula with the ordered pairs
(12, 55) and (16, 60).
_ YT
Ty
60 — 55
T 16-12
5

4

=1.25
Between 12:00 p.M. and 4:00 P.M., the temperature
changed at an average rate of 1.25°F per hour.
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14. Use the slope formula to find the average rate of

change during each 2-hour time period.

Time Period Rate of Change
8:00-10:00 5.5° per hour
10:00-12:00 4° per hour
12:00-2:00 1.5° per hour
2:00—4:00 1° per hour

The least rate of change occurred in the
2:00 P.M. — 4:00 pP.M. time period.

Pages 72-74 Practice and Apply

YT
15. m = -,

—4-1

8
=5o0r4
_yz_yl

X T Xy
_8-8
T 1-7

19. m

0
=_gor0

Yo =1
20. m = Py
—5—-(-3)
0-(-2)
-2
5 or —1
_Y2TN
21. m = -,

-9-3

1-25

—i50r8

Yo = Y1
22. m = P
45— (-15)
- 4 -4

oo

undefined

Yo =1
23. m = PR

1
2

PN

1
—5 or —4

1
4
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24. m =

25.m="_"_—_

undefined

_ Yo = Y1

26. m = P
b—-b

-5-3

0
-8

Il
o
<2
o
|
<
5

27.

Il
v B
b
Yow
s

Il
N ©
1
S~ o

w

[ S = SRS R USRT
(Il
| N
S
~

28, m=2"—1"

29. The pyramid reaches its maximum height over a
horizontal distance of 350 feet.

210
m = 350

= % or 0.6

30. The pyramid reaches its maximum height over a
horizontal distance of 378 feet.

481
m =378

~ 1.3

31. Graph the ordered pair (2, 6). Then go up 2 units
and right 3 units. Plot the new point (5, 8).

y

4




32. Graph the ordered pair (=3, —1). Then go down
1 unit and right 5 units. Plot the new point
2, -2).

33. Graph the ordered pair (3, —4). Then go up
2 units and right 1 unit. Plot the new point
(4, —2).

y

(o) X

/

34. Graph the ordered pair (1, 2). Then go down
3 units and right 1 unit. Plot the new point
2, -D.

7Y
\

\

Y

35. Graph the ordered pair (6, 2). Since the slope is 0,
the graph is the horizontal line through this
point.

y

55

36.

37.

38.

39.

40.

41.

42,

Graph the ordered pair (—2, —3). Since the slope
is undefined, the graph is the vertical line
through this point.

ALY

Y

From the graph, it appears that about 350 million
CDs were shipped in 1991 and about 960 million
were shipped in 2000. Use the slope formula and
the ordered pairs (1991, 350) and (2000, 960).
Yo~
960 — 350

= 2000 — 1991

= 6—5130 or about 68

From 1999 to 2000, the number of CDs shipped
changed an average of about 68 million per year.

From the graph, it appears that about 370 million
cassette tapes were shipped in 1991 and about
80 million were shipped in 2000. Use the slope
formula and the ordered pairs (1991, 370) and
(2000, 80).

_Y27N

Xo T X
80 -370
2000 — 1991

_290 or about —32

From 1999 to 2000, the number of cassette tapes
shipped changed an average of about —32 million
per year.

The number of cassette tapes shipped has been
decreasing.

Use the slope formula and the ordered pairs
(1, 55) and (3, 165).
Yo~ N1
B XX
165 — 55
T 3-1

110
=5 or b5

Between 1 and 3 hours after leaving home, the

Wellmans traveled an average of 55 miles per
hour.

Use the slope formula and the ordered pairs (0, 0)

and (5, 225).
_ Yo Y1
m= Xo T X
_225-0
- 5-0
:%501' 45

Between 0 and 5 hours after leaving home, the
Wellmans traveled an average of 45 miles per
hour.

speed or velocity

Chapter 2



43. The parallel line also has slope —1.
Use the slope and the point at (-2, 2) to graph
the line.

44. The slope of the perpendicular line is the opposite

. 3 2
reciprocal of —3, or 3.

Now use the slope and the point at (—4, 1) to
graph the line.

y /|
P’

45, The graph of y = 3 is a horizontal line; a line
perpendicular to it is vertical.
Draw the vertical line through the point (3, 3).

y A

Y

46. The graph of x = 4 is a vertical line; a line
parallel to it is also vertical.
Draw the vertical line through the point (2,—5).

y A

Chapter 2
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47.

48.

49.

Use the intercepts to graph 2x + 3y = 6. The
x-intercept is 3, and the y-intercept is 2.
The line falls 2 units for every 3 units it moves to

the right, so its slope is —% The slope of the
parallel line is also —%.

Now use the slope and the point at (2, —1) to
graph the line.

y

Use the intercepts to graph x +y = 10. The
x-intercept is 10, and the y-intercept is 10.

The line falls 10 units for every 10 units it moves
to the right, so its slope is —1. The slope of the
parallel line is also —1.

Now use the slope and the point at (0, 0) to graph
the line.

Use the intercepts to graph 3x — 2y = 24. The
x-intercept is 8, and the y-intercept is —12.
The line rises 12 units for every 8 units it moves

to the right, so its slope is % The slope of the

perpendicular line is the opposite reciprocal of %,
2

or —3.

Now use the slope and the point at (8, 0) to graph
the line.

A

N
N




50.

51

52.

53.

Use the intercepts to graph 2x + 5y = 10. The
x-intercept is 5, and the y-intercept is 2.
The line falls 2 units for every 5 units it moves to

the right, so its slope is —%. The slope of the

perpendicular line is the opposite reciprocal of

_2 5
55 OT 5.

Now use the slope and the point at (0, 2) to graph
the line.

y
/
}'
/
/
Jo X
4

Find the slope of each side of the quadrilateral.

— 1-(-1 2
slope of AB: m = 7= 272; or g

== -2-1 3
slope of BC: m = 5 -7 or —5

== -4 (-2 2
slope of CD: m = ﬁ ory

-— -4 (-1 3
slope of AD: m = ﬁ(—m) or —5

The slopes show that adjacent sides are
perpendicular. Thus, quadrilateral ABCD is a
rectangle.

Find the slope of each line.
Two points on the line ax + 3y = 9 are (3, 0) and
(0, 3).
slope of ax + 3y = 9:m = 3

a
9 OI‘—3

Two points on the line 3x +y = —4 are (*%, 0)
and (0, —4).
-4-0
slopeof 3x +y = —4:m = ( 4>
0 — =

or —3
3
Since the graphs are perpendicular, the slopes are

opposite reciprocals.

a_ 1
G
a=-1

The grade or steepness of a road can be

interpreted mathematically as a slope. Answers

should include the following.

¢ Think of the diagram at the beginning of the
lesson as being in a coordinate plane. Then the
rise is a change in y-coordinates, and the
hoizontal distance is a change in x-coordinates.
Thus, the grade is a slope expressed as a
percent.

57

|-
| |y=0.08x]

54. D; The line rises 3 units for every 2 units it moves

to the right. The slope is %

55. D; The opposite reciprocal of —% is 2.
56. The graphs have the same y-intercept. As the
slopes increase, the lines get steeper.

57. The graphs have the same y-intercept. As the
slopes increase in absolute value, the lines get
steeper.

Page 74 Maintain Your Skills
58. x-intercept:

—2x + 5y = 20
—2x + 5(0) = 20
—2x =20
x=-10
y-intercept:
—2x + 5y = 20
—2(0) + 5y = 20
5y =20
y=4
EEERERY
—2x+5y=2011p o
//" 210
—8—6—4-2,] 2 4x
—4
-6
-8

Chapter 2



59. x-intercept: 63. flx) =3x—4

4x—3y+8=0 f<1>:3(1>,4
4x—3(0)+8=0 2 328
4x = —8 T2 2
x= -2 :—g
y-intercept: 64. flx) = 3x — 4
4 —3y+8=0 fla) =3a — 4

400)— 3y +8=0
65. 5<2x+7<13

—3y=-8
8 -2< 2x <6
Y= -1< x <3
y The solution set is {x| -1 <x < 3}.
, 66. 2z + 5= 1475
// 2z = 1470
/ z =735
5 - The solution set is {z |z = 735}.
/ 67. Let x represent the number of true-false questions
/
/| lax=3y+8=0]] | Marco must answer correctly.
¥ 4(14) + 3x = 80
56 + 3x = 80
3x =24
60. x-intercept: x=8
y="Tx He must answer at least 8 correctly.
0="1
0 68. 5(15a + 9b) — 7(28b — 84a)
y-intercept: = é(l5a) + %(Qb) - %(281)) - %(—84a)
y:;fo) —5a+3b—4b+ 12
y:o =5a + 12a + 3b — 4b
y- =17a - b

Since the intercepts are the same point, find

another point to graph the line. 69.3+(21+7)Xx8+4=3+3x8+4

Let x = 1. _atzded
Yo T =3+6
y =71 or 7 -9
70.x +y=9
y A y:9—x
T1. 4x +y =2
y=—4x + 2
| 72, -3x—y+7=0
[ly=2x] [ Ty =37
y=—-3x+7
o - 73.5x — 2y — 1=
—2y=-6x+1
| 5 1
| Y=2X 73
| 74.3x -5y +4=0
-5y =-3x—-4
3 4
| y—gx+g
75.2x +3y —11=0
6l. flx)=3x — 4 By= -2t
f(-1) i 23(3*?4* 4 y=gxt 3
= -7
62. fg;igfs)_ _44 Page 74 Practice Quiz 1
1 ; 04 1. domain : {—7, —3, 0, 2}
—5 range : {—2, 1, 2, 4, 5}

2. flx) = 100x — 5x2

f(15) = 100(15) — 5(15)?
= 100(15) — 5(225)
= 1500 — 1125
=375

Chapter 2 58



3.

4.

3. y=—6x+4
6x +y=4
4. x-intercept:
3x + 5y = 30
3x + 5(0) = 30
3x =30
x =10
y-intercept:
3x + 5y = 30
3(0) + 5y = 30
5y = 30
y=6
y
™
\\
N
I— 41 \
[3x+ 5y =30 | N
N X
[o)
5. Use the intercepts to graph 2x + 5y = 10. The
x-intercept is 5, and the y-intercept is 2.
The line falls 2 units for every 5 units it moves to
the right, so its slope is —%. The slope of the
parallel line is also —%.
Now use the slope and the point at (4, —3) to
graph the line.
y
o X
i\\
N~
SN
™~
=
2-4 | Writing Linear Equations
Page 78 Check for Understanding
1. Sample answer: y = 3x + 2
2. The equation y = 6x can be written asy = 6x + 0,

where m = 6 and b = 0. The slope is 6, and the
y-intercept is 0.

Solve the equation for y to get y = %x - % The
slope of the line is % The slope of a parallel line is

the same.

The equation is written in slope-intercept form.
The slope is 2, and the y-intercept is —5.

59

5. Write the equation in slope-intercept form.

10.

3x+2y—10=0
2y = —3x + 10

y=—%x+5

The slope is f%, and the y-intercept is 5.

. First find b.
y=mx+b
4=056)+b
4=3+5b
1=5
Now write the equation.
y=mx+b
y=0.5x+1

. First find 5.
y=mx+b

1 3
7=—22)+b
T
2=50
Now write the equation.
y=mx+b
y= —%x + 2
. First find the slope.
Ve
m= Xg T X
41
8-6
-5 5
= or—5

Then use the point-slope form.
y—y; =mx —x;)
5
y—1=—5x—-6)
y—1= —gx + 15

y=—%x+16

. First find the slope.

Yo 1
Xog T Xy
_ 2-5
T 2-(-3)
_ =3 3
=75 O 75

Then use the point-slope form.
y—y,=mx—x)
3
y—5=—1lx—(-3)]

_ 3. _9
y—5=—%x 5
3 16
y:—gx-i-?

The slope of y = x — 2 is 1. The slope of the
perpendicular line is the opposite reciprocal of 1,
or —1.

The slope is —1, and the y-intercept is —2. Use
the slope-intercept form.

y=mx+b

y=-x—2

Chapter 2



11. First find the slope
Yo = Y1

The slope is %, and the y-intercept is 7. Use the

slope-intercept form.

y=mx+b
y = %x +7
12. B; First find the slope.
_ YT
Xg T X1
Sl (-4
T -3-2

3

5
Now find the y-intercept.

y=mx+b
—4=-22)+b
6
—4=—-7+b
14
-2 =
The equation is y = —gx—%.

Pages 78-80 Practice and Apply

13. The equation is written in slope-intercept form.
The slope is —%, and the y-intercept is —4.
14. The equation y = %x can be written as y = %x + 0.

The slope is %, and the y-intercept is 0.

15. Write the equation in slope-intercept form.

2x — 4y =10
—4y = —-2x+ 10
1 5
Y =X Ty

The slope is %, and the y-intercept is —g.

16. Write the equation in slope-intercept form.
3x+5y—-30=0
5y = —3x + 30

y= —%x +6
The slope is —g, and the y-intercept is 6.

17. The graph of x = 7 is a vertical line. The slope is
undefined. There is no y-intercept.

18. Write the equation in slope-intercept form.
cx+y=d
y=—cx+d
The slope is —c¢, and the y-intercept is d.
19. First find the slope.
Yo Y1
Xy T X
2-0
25 -0

o

5
.8

I
o
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20.

21.

22,

23.

24.

25.

26.

27.

28.

The slope is 0.8, and the y-intercept is 0. Use the
slope-intercept form.

y=mx+b
y=08x+0
y = 0.8x
First find the slope.
Yo Y1
T X, xg
_3-(=2
T 47
__5
"3

Then use the point-slope form.
y—y,=mx —x;)
y—(-2) = —ox— 1)

5 , 35
yt+2=—3x+35

5 29
y=—§x+?

The line is horizontal, so the slope is 0. The
y-intercept is —4. Use the slope-intercept form.
y=mx+b

y=0x—-4

y=—4

The line is horizontal, so the slope is 0. The
y-intercept is 2. Use the slope-intercept form.
y=mx+b

y=0x+2

y=2

Use the slope-intercept form.

y=mx+b

y=3x—6

Use the slope-intercept form.

y=mx+b

y=0.25x +4

Use the point-slope form.

y =y, =mx —x)

1
y—38=—30—-1
y—3= —%x + %

1 7

Y= ¥ty
Use the point-slope form.
y—y, = mlx—x)
3
y—1=3lx —(-5)
y—1= gx + 12—5
3 17
Yy =3x + 5
Use the point-slope form.
y—y, = mx —x)
y —(=3) = —0.5(x — 2)
y+3=-05x+1

y=—-05x—2
Use the slope-intercept form.
y=mx+b
y=4x+0
y = 4x



29.

30.

31.

32.

33.

34.

First find the slope.
_ 2N
!
_1-5
T 3-(-2)
—4 4
=75 Or 75

Now use the point-slope form.
y—y,=mlx —x)

4
y—5=—3k— (-2

4 8
y=5=-5x—3%
4 17
y=—5xt %
First find the slope.
Y2
m_x27x1
_8-1
T 7-7
_7
T o

The slope is undefined; this is a vertical line with
equation x = 7. This equation has no slope-
intercept form.

First find the slope.
_ Yo = Y1

Use the point-slope form.
y—y,=mlx —x;)
y—0=0[x—(—4)]

y=0
First find the slope.
_2N
Xo T X
_0-(=3)
T 0-(-2)
_3
~ 2
Use the slope-intercept form.
y=mx+b
y = %x +0
3
y =9
First find the slope.
_ 2N
2
_4-0
T 0-(-4)
=1
Use the slope-intercept form.
y=mx+b
y=x+4
First find the slope.
_ Yo = Y1
T oxy—x
0]
_3
4
Use the slope-intercept form.
y=mx+b
3 1
Y=4X g

61

35. The slope is % Use the point-slope form.

y—y, =mx—x)
2
y—6=350—-4)

2 8

y 6_§x 3
2 10

y=3x T3

36. The slope is the opposite reciprocal of i or —4.

Use the point-slope form.
y—y,=mx—x)
y—(=5)=—4(x - 2)
y+5=—-4x+8
y=—4x+3

37. Write the equation of the given line in slope-

intercept form.

1
3x—5y=3
—%y:—3x+3
y=15x — 15

The slope of this line is 15. The slope of a line

perpendicular to it is _Tls' Use the point-slope

form.
y—y,=mx —x;)
y—(=5)= —=(x — 6)

y+5= —%x-i—%
__ 1 23
Y= T1*¥ " s
38. First find the slope.
7_}’2*‘)’1
Toxy—x
_6-3
~0-3
=-1

Use the point-slope form.
y—y,=mlx —x;)
y— (=1 = —1x - (=3)]
y+1l=—-—x-3
y=-x—4
39. First find the slope.
Yo Y1
Xo T X
!
T 3-1

6
=5or3

Use the point-slope form.
y—y,=mlx —x;)
y—1=3x—-1)
y—1=3x—-3

y=3x—2

40. First find the slope.
_ Yo = Y1

m= Xg T Xy

-2-2

4-2

= 774 or —2
Use the point-slope form.
y—y,=mlx —x;)
y—2=-2x—2)
y—2=-2x+4
y=-2x+6

Chapter 2



41.

42,
43.

44.

45.

46.

47.

48.

49.

d = 180(c — 2)
d = 180c¢ — 360
The slope is 180, and the y-intercept is —360.
d = 180(c — 2)
= 180(5 — 2)
= 180(3)
= 540

There are 540° in a pentagon.

The slope is 75, and the y-intercept is 6000. Use
the slope-intercept form.
y=mx+b
y = 75x + 6000
Let x represent the number of miles.
3x +20 = 2x + 30

x+20 =30

x =10

The stores charge the same amount at a distance
of 10 miles.

Find the slope of the line through the points
(0, 32) and (100, 212).
_ Yo = V1
B
_ 212-32
= 100-0
_ 180 9
=100 O 5
Use the slope-intercept form.
y=mx+b

y:%x+32

Ny
Y

\
sof” y
8017
401/
A
/o
730 /210 | 10 2030
/=20

~40

x+ 32

< U
— |l

a 3,117}

rd

y=§x+32
y = 220) + 32

=36 + 32
= 68
68°F corresponds to 20°C.

Substitute x for y.
y = %x + 32
x = %x + 32
—tx =32
x = —40

The temperature is the same on both scales at
—40°.
Find the slope of the line through (4, 2.65) and

(10, 4.75).
Yo = V1

X9 T X

4.75 — 2.65
10 -4

2.10

== or0.35

Chapter 2

62

50.

51.

52.

53.

54.

Use the point-slope form.
y—y,=mlx —x;)
y —2.65=0.35(x —4)
y —2.65=0.35x— 14
y = 0.35x + 1.25

y = 0.35x + 1.25
y = 0.35(30) + 1.25
= 10.50 + 1.25
=11.75
It would cost $11.75 to talk for half an hour.
Find the slope of BC.
_ Y27
T oxy
10-4
- —6-6

__6 1
= T2 0r Ty

The slope of the altitude is the opposite reciprocal
of —% or 2.

Use the point-slope form.

y—y,=mlx —x)
y — (=8) = 2[x — (—6)]

y+8=2x+12

y=2x+4

A linear equation can sometimes be used to relate
a company’s cost to the number they produce of a
product. Answers should include the following.

¢ The y-intercept, 5400, is the cost the company
must pay if they produce 0 units, so it is the
fixed cost. The slope, 1.37, means that it costs
$1.37 to produce each unit. The variable cost is
1.37x.

* $6770
C; Find the slope.
_ Yo~ V1
B
_1-(-3)
4-0
= %or 1
Use the slope-intercept form.
y=mx+b
y=x—3
A; Find the slope.
_ YT
B
-
T 11
2 2
=_yor—2

We can eliminate answer choices B, C, and D
because none of these has slope —2. This leaves
answer choice A.



55. x-intercept:
2c—y—5=0
2c—0-5=0

2x =5
5
X=73
y-intercept:
2c—y—5=0
200-y—-5=0
y=-5
equation:
X
P % =1
+ 1

&l

ISR

x
5

[S18

1

2

56. The x-intercept is g, and the y-intercept is —5.

Page 80 Maintain Your Skills
_ Yo Y1
57.m = PR
6—2
T 5-1
4
-2
= -2
Yo TN
58. m = %
3-(=3)
3-1

59.m=_"_—"_"

9
=0
60. ¢(n)= 0.005n + 0.3
t(50) = 0.005(50) + 0.3
=0.25+0.3
= 0.55
When 50 people are connecting, it takes about
0.55 second to connect.
61. |x — 2| =-99
The absolute value of a real number is never
negative. There are no solutions; the solution set
is &.
62. —4x +7=31
—4x =24
x=—6
The solution set is {x |x = —6}.
63. 2r—4)+5=9
2r—8+5=9
2r—3=9
2r =12
r=6
The solution set is {r|r = 6}.
64. List the numbers from least to greatest.
1,2,8,3,4,4,8
The median is the middle number or 3.

63

65.

66.

67.

List the numbers from least to greatest.
3,3,5,6,7,7,9,9

The median is the mean of the middle two
numbers.

The median is GZJ or 6.5.

List the numbers from least to greatest.
138, 230, 235, 412, 466, 976

The median is the mean of the middle two
numbers.

The median is 252 or 323.5.

List the numbers from least to greatest.
2.3,2.5,5.5,6.2,7.8,7.8

The median is the mean of the middle two
numbers.

The median is 55 er 62 or 5.85.

o.5 | Modeling Real-World Data: Using

Scatter Plots

Page 83 Algebra Activity

1-5. See students’ work.

Page 83 Check for Understanding

1.

2.

d; The points are closest to lying on a straight
line.

domain: {—1, 1, 2, 4}

range: {0, 2, 3}

Sample answer: Using (—1, 0) and (2, 2), find the

slope.
Yo~ 1
Xg T X
_2-0
T 2-(-1

2

3
Use the point-slope form.
y—y, =mx—x)
y—0=2k— (1)

2 2
y=3xt3g
Make the prediction.
2 2
y=3xtyg
y= s+ 2
= 13—2 or 4

. Sample answer: Using (4, 130.0) and (6, 140.0),

find the slope.
_ Yo ™Y1
Bt
140 - 130
T 6-4
= 12*0 or 5

Use the point-slope form.
y—y, =mx—x)
y — 130 = 5(x — 4)
y — 130 = 5x — 20
y = 5x + 110

Chapter 2



4a. Atmospheric Temperature Pages 84-86 Practice and Apply
16 6a. Lives Saved by
14 py Minimum Drinking Age
< 12 py 5 25
210 K 20
=] [ ] © ®
© 8 S 15 o °®
:a., ® ]
g 6 £ 10
E ~
e 4 g s
2 p
'94 '95 '96 ‘97 '98 ‘99 '00
0 1000 2000 3000 4000 5000 Year
Altitude (ft
itude (Ft) 6b. Sample answer: Using (1996, 16.5) and
4b. Sample answer: Using (2000, 11.0) and (1998, 18.2), find the slope.
(3000, 9.1), find the slope. Y
_ Y2 m_xzfxl
T x _ 182-165
_ 91-110_ ~ 1998 — 1996
_-io ;jo—[)(z) 0019 =5 or085
1000 ) Use the point-slope form.
Use the point-slope form. y =y, = mlx —x;)
y =y = mlx —x) y — 16.5 = 0.85(x — 1996)
y —11.0 = —0.0019(x — 2000) y — 16.5 = 0.85x — 1696.6
y —11.0 = —0.0019x + 3.8 y = 0.85x — 1680.1
y=—0.0019c + 14.8 6c. Sample answer:
4c. Sample answer: y = 0.85x — 1680.1
y = —0.0019x + 14.8 y = 0.85(2010) — 1680.1
y = —0.0019(5000) + 14.8 — 984
=53 The model predicts that about 28.4 thousand lives
At 5000 feet, the temperature should be 5.3°C. will have been saved by 2010.
5a. Cable Television 7a. 2000-2001
_ 33 Detroit Red Wings
£ 60 s * 60 .
= o ¢ 50
E 50 40 g
v
8 40 2 30 o«
230 3 o
g 20 20 [ ] ®
3 10
:|°: 10 ° $
0 0 10 20 30 40
‘88 '90 ‘92 94 '96 98 '00 Goals
Year
5b. Sample answer: Using (1992, 57) and (1998, 67), 7b. Sample answer: Using (4, 5) and (32, 37), find
the slope.
find the slope. Yoy
_ Yo = V1 m = 2 — 1
m=_— Xg T X
2 1 —
6757 _37-5
= 1998 - 1992 g; —4
= % or about 1.67 = g or about 1.14
Use the point-slope form. Use the point-slope form.
y =y, =mx — x,) y—yy=mx—xy)
y — 57 = 1.67(x — 1992) y—5=114k-4
y — 57 = 1.67x — 3326.64 y —5=1.14x — 4.56
y = 1.67x — 3269.64 y=114x + 0.44
5c. Sample answer: 7c. Sample answer:
y = 1.67x — 3269.64 y = 114x +0.44
y = 1.67(2010) + 3269.64 15 = 1.14x + 0.44
~ 87 14.56 = 1.14x
In 2010, about 87 million households will have 13~x
cable service. The model predicts that a player with 15 assists
will score about 13 goals.
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8a.

8b.

8c.

9a.

9b.

9c.

Bottled Water Consumption

14
12 [ o ¢
'y
10 °
2 8 [
o
g 6
4
2
0
‘91 ‘93 ‘95 '97 ‘99
Year

Sample answer: Using (1993, 9.4) and

(1996, 12.5), find the slope.
_ YN
T Xy X
_ 125-94

1996 — 1993

= % or about 1.03

Use the point-slope form.
y—y,=mlx —x)
y —9.4=1.03(x — 1993)
y — 9.4 = 1.03x — 2052.79
y = 1.03x — 2043.39
Sample answer:
y = 1.03x — 2043.39
y = 1.03(2010) — 2043.39
~ 26.9
The model predicts that about 26.9 gallons of
bottled water will be consumed per person in
2010.

Broadway
Play Revenue
700
600
500
400
300
200
100

Revenue ($ millions)

0 12 3 4

Seasons Since '95-'96

Sample answer: Let x represent the number of
seasons since the '95—’96 season. Using (1,499)

and (3,588), find the slope.
_YeT N
B
588 — 499
- 3-1
= 82*9 or 44.5
Use the point-slope form.
y—y,=mlx —x)
y —499 = 44.5(x — 1)
y — 499 = 44.5x — 44.5
y = 44.5x — 454.5
Sample answer:
y = 44.5x + 454.5
y = 44.5(14) + 454.5
~ 1078

65

10.

11.

12.

13.

14.

15.

The model predicts that the total revenue of all
Broadway plays will be about $1078 million or
about $1.1 billion in the 2009—2010 season.

Sample answer: Using (1990, 563) and

(1995, 739), find the slope.
Yo~ 1
T ox,
739 - 563
~ 1995 — 1990

176

=5 or35.2

Use the point-slope form.
y—y,=mx —x;)
y — 563 = 35.2(x — 1990)
y — 563 = 35.2x — 70,048
y = 35.2x — 69,485
Sample answer:
y = 35.2x — 69,485
y = 35.2(2005) — 69,485
= 1091
The model predicts that Americans will spend
$1091 on doctors’ visits in 2005.

The value predicted by the equation is somewhat
lower than the one given in the graph.

Sample answer: Using the data for August and
November, a prediction equation for Company 1 is
y = —0.86x + 25.13, where x is the number of
months since August. The negative slope suggests
that the value of Company 1’s stock is going
down. Using the data for October and November,
a prediction equation for Company 2 is

y = 0.38x + 31.3, where x is the number of
months since August. The positive slope suggests
that the value of Company 2’s stock is going up.
Since the value of Company 1’s stock appears to
be going down, and the value of Company 2’s
stock appears to be going up, Della should buy
Company 2 stock.

No. Past performance is no guarantee of the
future performance of a stock. Other factors that
should be considered include the companies’
earnings data and how much debt they have.

World Cities

40

35 hd

w
o
(]

N
(%,
L

N
o

Precipitation (in.)

—_ -
U © U

o

200 400
Elevation (ft)

600
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16.

17.

18.

19.

20.

21.
22,

Sample answer: Using the points (213, 26) and

(298, 23), find the slope.
_ Y27
Tay
_ 23-26

~ 298 - 213

= 8—53 or about —0.04
Use the point slope form.
y—y, =mx —x;)

y — 26 = —0.04(x — 213)

y — 26 = —0.04x + 8.52
y = —0.04x + 34.52
Sample answer:

y = —0.04x + 34.52
y = —0.04(279) + 34.52
~ 23
The model predicts that Dublin, Ireland, has an
average annual precipitation of about 23 inches.

Sample answer: The predicted value differs from
the actual value by more than 20%, possibly
because no line fits the data very well.
Sample answer: Using (1975, 62.5) and
(1995, 81.7) find the slope.

_ Yo =1
X T X
81.7 — 62.5
1995 — 1975

_ 192

20

= 0.96
Use the point-slope form.

y—y,=mlx —x;)
y — 62.5 = 0.96(x — 1975)
y — 62.5 = 0.96x — 1896

y = 0.96x — 1833.5

Now make the prediction.
y = 0.96x — 1833.5
y = 0.96(2010) — 1833.5

= 1929.6 — 1833.5

=96.1
The model predicts that 96.1% of people over 25
will have a high school diploma in 2010.
Sample answer: The predicted percent is almost
certainly too high. Since the percent cannot
exceed 100%, it cannot continue to increase
indefinitely at a linear rate.
See students’ work.
Sample answer: Data can be used to write a
linear equation that approximates the number of
Calories burned per hour in terms of the speed
that a person runs. Answers should include the
following.

Calories Burned
While Running
1000
800 P
600
400
200

Calories

0 56 7 8 9
Speed (mph)
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e Using (5, 508) and (8, 858), find the slope.
Yo = V1

R
858 — 508
8-5

= 33ﬁ or about 116.67

Use the point-slope form.

y—y,=mlx —x)
y — 508 = 116.67(x — 5)
y — 508 = 116.67x — 583.35

y = 116.67x — 75.35

Now make the prediction.
y = 116.67x — 75.35
y = 116.67(9) — 75.35

~ 975
The model predicts that a 140-pound person
running at 9 miles per hour will burn
975 Calories.
The actual value is 953. The predicted value

differs from the actual value by only about 2%.

23. D; The slope is positive so the answer must be
either A or D. By inspection, except for point
(1, 0.5), the slope between any two other points
is 0.5.

24, A; y = 0.63x + 4.51
6.4 = 0.63x + 4.51
1.89 = 0.63x
3 =x
25. group 1: (1986, 217), (1988, 247), (1990, 297)

group 2: (1992, 332), (1994, 389)
group 3: (1996, 427), (1998, 461), (1999, 476)
medians of x-values:

x, = 1988
x, = 1992;1994 or 1993
xq = 1988
medians of y-values:
Yy, = 247
y, = 2223 51 360.5
yg = 461
26. First find the slope (x,,y,) = (1988, 247) and
(x5, y5) = (1998, 461).
Y3~
S
461 — 247
~ 1998 — 1988
=28 or21.4

Then use the point-slope form.
y—y,=mlx —x;)
y — 247 = 21.4(x — 1988)
y — 247 = 21.4x — 42,543.2
y = 21.4x — 42,296.2
Y = 21.4x, — 42,296.2
Y = 21.4(1993) — 42,296.2
= 354

2Y + 4y, = 2(354) + 5(360.5)

~ 356.17
The ordered pair is (1993, 356.17).

27.

28.



29. The slope is 21.4. Use the point-slope form.
y — 356.17 = 21.4(x — 1993)
y — 356.17 = 21.4x — 42,650.2
y = 21.4x — 42,294.03
30. y = 21.4x — 42,294.03
y = 21.4(2005) — 42,294.03
~ 613
There will be about 613 prisoners per 100,000
citizens in 2005.
y = 21.4x — 42,294.03
y = 21.4(2010) — 42,294.03
~ 1720
There will be about 720 prisoners per 100,000
citizens in 2010.

Page 86 Maintain Your Skills

31. Use slope-intercept form.

y=mx+b
y=4x+6
32. First find the slope.
_ Yo = V1
m= —x
_0-(=3)
- -2-5

3

=77
Then use the point-slope form.
y—y, =mx —x)

y—(=8)= —2(x — 5)

y+3=—%x+175
3 6
y=-—ax =7
33. gx) = — > + 7
g(3):—%+7
= —4+7
=3
34. go) = — 5 + 7
g(O):—%+7
=047
—7
85. g)= -1 +7
g-2)= =" + 7
=347
29

3

36. glo)= o +17

16
=247

37
- 3
37. |x+4| >3

x+4>3 or x+4<-3
x+4—-4>3—-4 x+4—-4<-3—-4
x> -1 x< =7

The solution set is {x|x < — 7T orx > — 1}.

38. |-3|=3

39. [11] =11
40. (0] =0
4L‘—§‘=§

42. |-15| =15

Page 88 Graphing Calculator Investigation
(Follow-Up of Lesson 2-5)
1. Enter the population in L1 and the number of
representatives in L2.

kEYSTROKES: | STAT | [ENTER| 29.8 [ENTER] 18
[ENTER] 17 [ENTER] 12.9 [ENTER|
6.6 [ENTER| 5.5 [ENTER] 4 [ENTER)]
>
52 [ENTER| 31 [ENTER] 30 [ENTER|
23 [ENTER] 12 [ENTER] 10 [ENTER)]

7 |[ENTER
Then: graph the scatter plot.

KEYSTROKES: [STAT} [ENTER]

PLOT

|[ENTER| [GRAPH| [ ZOOM | 9

[0, 30] scl: 5 by [0, 60] scl: 10

2. KEYSTROKES: |_STAT | [»] 4 [ENTER

The regression equation is y = 1.73x + 0.39.

3. Graph the regression equation.

KEYSTROKES: 5 @ @ 1

Calculate the number of representatives for
Oregon.

KEYSTROKES: [CALC] 1 2.8 |[ENTER

Oregon has about 5 representatives.
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4. Enter the year in L1 and the attendance in L2.

KEYSTROKES: | STAT | [ENTER] 1985
1990 [ENTER] 1995 [ENTER] 2000
[>]
18.4 [ENTER] 25.2 [ENTER]

33.1 [ENTER] 37.6 [ENTER]
Then graph the scatter plot.

KEYSTROKES: | 51" | [ENTER]

PLOT
|[ENTER| |GRAPH]| [ ZOOM | 9

[1980, 2005] scl: 5 by [0, 40] scl: 10

5. KEYSTROKES: |_STAT | [] 4 [ENTER]
The regression equation is y = 11.3x — 2581.6.

6. Graph the regression equation.

KEYSTROKES: 5 E E 1

Calculate the attendance in 2010.

KEYSTROKES: [CALC] 1 2010 [ENTER

The attendance in 2010 will be about 51.5 million
or 51,500,000.

7. Enter the year in L1 and the number of vehicles

sold in L2.
KEYSTROKES: | STAT | [ENTER| 1992 [ENTER

1993 [ENTER] 1994 [ENTER] 1995
|[ENTER] 1996 [ENTER] 1997 [ENTER]
1998 [ENTER| 1999 [ENTER] [»]
13118 [ENTER] 14199 [ENTER] 15413

ENTER| 15118 |ENTER| 15456
ENTER| 15498 [ENTER| 15963
ENTER| 17414 |[ENTER

Graph the scatter plot.

STAT |
KEYSTROKES: -2nd [
PLOT |

|[ENTER| [GRAPH| [ ZOOM | 9

ENTER

[1990, 2000] scl: 2 by
[13,000, 18,0001 scl: 1000

Chapter 2
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11.

12.

13.

14.

15.

. KEYSTROKES: E 4

The regression equation is
y = 470.06x — 922,731.40.

. About 470,000 vehicles more per year
10.

Graph the regression equation.

KEYSTROKES: 5 E] E| 1

Calculate the sales in 2010.

KEYSTROKES: [CALC] 1 2010 |ENTER
About 22,089,000 vehicles will be sold in 2010.

The prediction may not be accurate because
different parts of the data could be represented by
lines with different slopes. The sales could drop,
as they did in 1995, or they could level out, as
they did in 1996 and 1997.

Enter the year in L1 and the sales in L2.
KEYSTROKES: |_STAT | [ENTER| 1993 |ENTER|

1994 [ENTER| 1995 [ENTER] 1996
[ENTER| 1997 [ENTER| 1998 |[ENTER]

1999 3

315 [ENTER] 322 [ENTER] 328
[ENTER] 340 [ENTER| 332 |[ENTER]
345 |[ENTER| 363 |ENTER]

Find the regression equation.

KEYSTROKES: »]4

The regression equation is
y =6.93x — 13,494.43.

Re-enter the data set without the data point for
1997.
Find the new regression equation.

KEYSTROKES: >4

The new regression equation is
y = 7.36x — 14,354.33.

Graph the regression equation.

KEYSTROKES: VARS | 5 ] ] 1
(GRAPH| [ZOOM | 0
Calculate the sales in 2010.

KEYSTROKES: [CALC] 1 2010 [ENTER

In 2010, sales will be about $440 million or
$440,000,000.

The correlation coefficient, 0.9761660092, is closer
to 1. The new regression line fits the data better.

2-6

Special Functions

Page 91 Graphing Calculator Investigation

1.
2.
3.

All the graphs have a corner point at the origin.
The graph becomes narrower.
Sample answer: y = 2.5 | x|



4. KEYSTROKES: E| 1
v] [©] [MATH] [»] 1 [X.T.6,n]
KEYSTROKES: 2 E 1
v Q2 [X]
] 1 [XT.0.n]

The graphs are reflections of each other about the
x-axis.
5. The graph opens downward.

Pages 92-93 Check for Understanding
1. Sample answer: 1.9 rounded to the nearest
integer is 2 but [1.9] =1.
2. gl) =[x — 5]
g(4.3) =[4.3 — 5]
=[-0.7]
=-1
3. Sample answer: flx) = |x — 1]
A=2)=|-2-1|
= |-3]
=3
4. A; The graph has a V-shape.
5. S; This graph consists of multiple horizontal
segments.

6. flx) = — [x]

x flx) \ f) | ||
2=x<-1 ?
-1=x<0 1 o) > [ >
0=x<1 0 L
1=x<2 | -1 S
2=x<3 | -2 i
3=<x<4 | -3

The domain is all real numbers.
The range is all integers.

7. g(x) = [2x]
x g)
-15=x<-1 -3
-1=x<-05| -2
-05=x<0 -
0=x<05
0.56=x<1
1=x<15
15=x<2

WIN|=|O| -

69

g(x)

o0 = [24]]

g

2

)

The domain is all real numbers.
The range is all integers.

8. hlx) = |x — 4|
x | hx) h(x)
! i [h(x) = Ix — 4|
2 2 ' =
3 1
4 0
5 | 1 o X
6 2
7 3

The domain is all real numbers.
The range is all nonnegative real numbers.

9. flx) =|3x — 2|
f(x) f

fx) [\
3
A
2 4\ 1/
[f(x) = 13x —

2

n

2

3

Wl |wr | =W |wek| O w|~
(o]
>

The domain is all real numbers.
The range is all nonnegative real numbers.

—1ifx <0
10. gx) = {—x +2ifx=0
x | gkx) g(x)
-3 | -1
—2 | -1
-1 -1
(o] X
0] 2 ™
1| 1
2 o
3| -1

The domain is all real numbers.
The range is {y |y = 2}.
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oaew = 2

x | h@&) h(x) | A

-4 | -1

-3 0

-2 1

-1 2 (o] X
0 0 C,/
1 2
2 4

The domain is all real numbers.
The range is all real numbers.

12. The cost of parking must be an integer greater
than or equal to 2, so the function is a step
function.

13. Time Cost

o

(hr) €

o

o

0=t<1 2

Cost ($)

1=t<2

o

2=¢<3

3=t<4

o

4={<5 Time (hr)

5=t<6

|| Ot~ W

14. When the time is 4% hours, the cost is $6.

Pages 93-95 Practice and Apply

15. C; The graph is a horizontal line.

16. A; The graph has a V-shape.

17. S; The graph consists of multiple horizontal
segments.

18. S; The graph consists of multiple horizontal
segments.

19. A; The graph has a V-shape.

20. P; The graph consists of different rays and

segments.

21.

x

o

0<x=60

o

o

60 <x =120

o

T — T T
— N w s o

120 <x =180

180 <x = 240

[©)

60 | 180 | 300

Q| W[N]

240 <x =300
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22.

Minutes [Cost($) 1.00
0<m=1| 0.10 080
l<m=2| 020 2 0o
2<m=3| 030 & oo
3<m=4| 040 020
4<m=5 050 010
5<m=6| 0.60 °
6<m=1 0.0

23. The call cost $1.
24. flx) =[x + 3]

123456789
Minutes

The domain is all real numbers.
The range is all integers.

25. g(x) =[x — 2]

x flx) f(x) )
-b=x<—-4| -2 D
—4=x<-3| -1 L
—3=x<-2 0 ! o)
—2=x<-1| -1 LT W=kl
-1=x<0 2

0=x<1 3
l=x<2 4

x gx) g(x)
—2=x<-1| —4
Tl=xc0 | 3| [k g
0=x<1 -2 o) ’ >
1=x<2 | -1 i
2=x<3 0
3=x<4 | 1 f
4=x<5 2
The domain is all real numbers.
The range is all integers.
26. flx) = 2 [«]
x fx) flx) o &
—2=x<-1| —4
“1=x<0 | -2 i
0=x<1 o~ v
1=x<2 if(x)=2[[x]]|“
2=x<3

The domain is all real numbers.
The range is all even integers.




27. h(x) = -3 [«] 31. hlx) = | —x|
x h(x) L | o) x | h@) h(x)
—3=x<-2| 9 9 .l -3 3
>6 = - S =
—2=x<-1 6 N Mﬂ -2 2 h(x) = I—=xl|
[5) X
-1=x<0 3 301, 3 4 -1 1 o) >
0=x<1 0 6 A 0] 0
1=x<2 | -3 -9 ) 1] 1
-12 D
2=x<3 -6 | 2 2
3=x<4 -9 3 3
The domain is all real numbers. The domain is all real numbers.
The range is all integer multiples of 3 or {3a|a is The range is all nonnegative real numbers.
an integer}. 32.g(x) = |x| +3
28. =[x] + 3
glx) = [«] x |g@) a(x)
—S5=x<-4| -2 > 9 5
—4=x<-3| -1 5 -1 4 &
3=x<-2| 0 ——5 - 5T 3 lgb) =1xi + 3
—2=x<-1] 1 > 900 = [x] + 3] 1] 4 5 .
l=x<2 4 The domain is all real numbers.
The domain is all real numbers. The range is {y |y = 3}.
The range is all integers. 33. g(x) =|x| +4
29. ﬂx) = [[x]] -1 x g(x) g(X)
x fx) f(x) -3 | -1
—3=x<-2| 4 > o | _9 l9(0) = IxI - 4]
o—2- 1| 3 H 00 =[x = 1] ) N
=x 5 -1 -3 0 X
-1=x<0 -2 o } " 0| —4
0=x<1 | -1 [T 1] -3
1=x<2 0 > 2 | =2
2=x<3 1 i 3| -1
3=x<4 2 The domain is all real numbers.
The domain is all real numbers. The range is {y |y = —4}.
The range is all integers. 34. h(x) = |x + 3|
30. flx) = | 2x| x | h@®) h{x)
x | flw) fix) -6 | 3
-15| 3 7 -5 2
1 B [f(x) = 12x1] 1
\V4 Hh() = Ix Fa o [
-0.5 1 0 " -3 0 |
0 0 -2 1
0.5 1 -1 2
1 2 0 3
15| 3 The domain is all real numbers.
The domain is all real numbers. The range is all nonnegative real numbers.
The range is all nonnegative real numbers.
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35. fx) = |x + 2|

x | flx) f(x)
-4 | 2
-3 | 1 F(x) =Ix +2l
-21 0 0 *
- 1
0| 2
3
2| 4

The domain is all real numbers.
The range is all nonnegative real numbers.

36. flx) = |x — }

x | flx) \\ f(x) P
/V
-2 2% \\ /'
T S
! 14 47—\ o X
0 1 fx) =[x — |
1 4
1
1 0
g
2 | 12
3 | 22

The domain is all real numbers.
The range is all nonnegative real numbers.

37. flx) = ’x + é‘

x | flx) x f(x) ,;(
N /
-3 | 2 AN /
\\ //
-2 1% L
1 lo X
1 _ 1

-1 3 f(x) = |x + §|

1
) 0

0] 3

1|15

2 | 23

The domain is all real numbers.
The range is all nonnegative real numbers.

—xifx =3
38. flx) :{ 2ifx >3
Graph the linear equation f(x) = —x for x = 3.

Since 3 satisfies the inequality x = 3, stop with a
closed circle at x = 3.

Graph the constant equation f(x) = 2 for x > 3.
Since 3 does not satisfy the inequality x > 3, start
with an open circle at x = 3.
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39.

40.

f(x)

The domain is all real numbers.
The range is {y |y = —3}.

—1forx < —2
hix) _{ 1forx> 2
Graph the constant function A(x) = —1 for x < —2.
Since —2 does not satisfy the inequality x < —2,
stop with an open circle at x = —2.
Graph the constant function A(x) = 1 for x > 2.
Since 2 does not satisfy the inequality x > 2, begin
with an open circle at x = 2.

h(x)

Y

The domain is {x |x < —2 or x > 2}.
The range is {—1, 1}.

xif x< -3

flx) = 2if-3=x<1
—2x+2if x=1

Graph the linear equation flx) = x for x < —3.
Since —3 does not satisfy the inequality x < —3,
end with an open circle at x = —3.
Graph the constant function flx) = 2 for
—3 = x <1. Since —3 does satisfy the inequality
—3 = x <1 but 1 does not, begin with a closed
circle at —3 and end with an open circle at 1.
Graph the linear equation flx) = —2x + 2 for
x = 1. Since 1 satisfies the inequality x = 1, begin
with a closed circle at x = 1.

f(x)

The domain is all real numbers.
The range is {y |y = 0 ory = 2}.



41. g(x) = {

Graph the constant equation g(x) = —1 for

44.

x = —2. Since x satisfies the inequality x = -2,

stop with a closed circle at x = —2.

Graph the linear equation g(x) = x for —2 <x < 2.

Since neither —2 nor 2 satisfies the inequality

—2 < x < 2, begin with an open circle at x = —2

and stop with an open circle at x = 2.

Graph the linear equation g(x) = —x + 1 for x = 2.
Since 2 satisfies the inequality x = 2, begin with a

closed circle at x = 2.

g(x)

o
<

The domain is all real numbers.
The range is {y |y < 2}.

42. fx) =[|x|]

x flx)

-4 <x=-3

-3 <x=-2

—2<x=-1

-1<x<1

1=x<2

N|H=|O| =] N[ wW

2=x<3

3=x<4 3

f(x)

o

O

o

O

o

9

Hf(x) = [Ix1]]

The domain is all real numbers.
The range is all nonnegative whole numbers.

43. g(x) = |[x]|

x £g(x)
—-3=x<2 3
-2=x<1 2
-1=x<0 1

0=x<1 0
1=x<2 1
2=x<3 2
I=x<4 3

9(x)

O

O

O

O

A4

9

Ho(x) = Ik}

The domain is all real numbers.
The range is all nonnegative whole numbers.

For x < —1, the function is the constant function

flx) = 2.

For —1 = x = 1, the function is the line with slope

2 and y-intercept 0, so f(x) = 2x.
For x > 1, the function is the line with slope —1

passing through (2, 2). Use the point-slope form to

find that f(x) = —x for x > 1.
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45.

x< -1

x>1

2 if
fo=92xif-1=x=1
—x if

fo) = |x - 2|

46. Since you cannot eat a negative number of
micrograms of vitamin C, the appropriate domain
for the function is {x|x = 0}.

47.

48.
49.

x | flx)

0 2

1 1

2 0

3 1

4 2

5 3
= o5tz -
[x|+]|y| =3

f(x)

0if 0 =x =300

300) if x > 300

Use trail and error to find ordered pairs that
satisfy the equation.

x y X y x y
0 3 1| -2 -2 | -1
1 2 2| -1 -1 | -2
2 1 -1 2
3 0 -2
0 | -3 -3 0
IR Y

]le+|yl=_!

O
(o) X

50. A step function can be used to model the cost of a
letter in terms of its weight. Answers should

include the foll

owing.

e Since the cost of a letter must be one of the
values $0.34, $0.55, $0.76, $0.97, and so on, a
step function is the best model for the cost of
mailing a letter. The gas mileage of a car can be
any real number in an interval of real numbers,
so it cannot be modeled by a step function. In
other words, gas mileage is a continuous
function of time.

2.10

1.80 g
@ 150 o= |
"8' 1.20 q
S 0.90 P

0.60

0.30

0 1234567
Weight (0z)
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51.

52.

B; flx)=|—2x|

1 1
A=) =|-2-3)
=|1]orl
D; We can eliminate answer choice A since

f(=1) = —(—=1) or 1.We can eliminate answer

choice B since f(1) = [1] or 1. We can eliminate
answer choice C since f(1) = |1] or 1. Only
answer choice D remains.

Page 95 Maintain Your Skills

53.

54.

55.

56.

57.

Life Expectancy
78
76 U
74
72
70
68
66

Expectancy (yr)

0 10 20 30 40 50
Years Since 1950

Sample answer:

Using the points (10, 69.7) and (47, 76.5) find the

slope.
Yo ™Y1

m = —
Xy~ Xy

765 -69.7
T ar-10

= % or about 0.18

Use the point-slope form.
y—y,=mx—x)
y —69.7 = 0.18(x — 10)
y—69.7=0.18c — 1.8
y =0.18x + 67.9
Sample answer:

y =0.18x + 67.9
y =0.18(60) + 67.9
=78.7
The model predicts that the life expectancy of a
person born in 2010 will be 78.7 years.
Use the point-slope form.
Y~y =mx —x;)
y—4=38x—(-2)]

y—4=3x+6
y=3x+ 10
First find the slope.
_ Yo ™Y1
m= Xo T Xy
_2-(-2
T 4-0
= % orl
Then use the slope-intercept form.
y=mx-+b
y=1x +(-2)
y=x—2

Chapter 2

74

58.

59.

60.

61.

62.

63.

64.

65.

3x—5=4
3x=9
x=3

The solution set is {x|x = 3}.

e

I}
I I I 1 1
-1012345°€6

28 — 6y <23
-6y < -5

>§
Y~%

o>
S

The solution set is {y |y > %}
—

-3-2-10 1
y<2x+3

0<20)+3

0 < 3, true

Yes; (0, 0) satisfies the inequality.
y=-x+1

0=-0+1

0 =1, false

No; (0, 0) does not satisfy the inequality.

(-
2 3

= %x -5
0=%50)-5
0 = —5, false

No; (0, 0) does not satisfy the inequality.
2¢c+ 6y +3>0
2(0) +6(0) +3>0
0+0+3>0
3 >0, true
Yes; (0, 0) satisfies the inequality.
y> x|
0> |0]|
0> 0, false
No; (0, 0) does not satisfy the inequality.
x| +y=3
[0] +0=3
0 = 3, true
Yes; (0, 0) satisfies the inequality.

Page 95 Practice Quiz 2

1.

Use the point-slope form.
y —y, = mlx —xy)

2
y—5=—3k— (-2

2 4
y=bh=-3~3
2 11
y=—3gx+ 3
Houston Comets
250
S 200 Jﬁ
?E’ 150 e
2 100
(7]
2 50

0 65 70 75 80
Height (in.)



3. Sample answer: Using the points (66, 138) and

(74, 178), find the slope.
YN
T Xy Xy
178 - 138
T 74-66
40

=g ord
Use the point-slope form.
y —y, =mx —x)
y — 138 = 5(x — 66)
y — 138 = 5x — 330

y = bx — 192
4,y =5x — 192
y = 5(72) — 192
=360 — 192
=168

The model predicts that a 72 in. player weighs
168 1b.

5. flx) = |x — 1]

x | flx) f(x)

-3 | 4

-2 | 3 [f(x) = Ix = 1]

-1] 2 5 »
0| 1
1] 0
2| 1
3| 2

The domain is all real numbers.
The range is all nonnegative real numbers.

2-7 | Graphing Inequalities

Page 98 Check for Understanding

1. The slope of the line is —3, and the y-intercept
is 4. Thus, the equation of the boundary line is
y = —3x + 4. Since the boundary line is solid, the
inequality is eithery = —3x + 4 ory = —3x + 4.
The point (0, 0) satisfies only the second of these
two inequalities.
y=-3x+4
0=-3(0)+4
0=0+4
0=4
Therefore, the inequality is y =< —3x + 4.

2. Substitute the coordinates of a point not on the
boundary into the inequality. If the inequality is
satisfied, shade the region containing the point. If
the inequality is not satisfied, shade the region
that does not contain a point.

3. Sample answer:y = |x|

4.y <2
The boundary is the graph of y = 2. Since the
inequality symbol is <, the boundary is dashed.

75

Test the point (0, 0).

y <2

0 <2, true

Shade the region that contains (0, 0).

y
R BE LT EE B L ILE L o
l__z\_l
=2
(o] X
5.y>2x — 3.

The boundary is the graph of y = 2x — 3. Since
the inequality symbol is >, the boundary is
dashed.

Test the point (0, 0).

y>2x—3

0>20) -3

0> —3, true

Shade the region that contains (0, 0).

y

%y=2x—

10
~§

6.x—y=0
The boundary is the graph of x — y = 0. Since the
inequality symbol is =, the boundary is solid.
Test the point (0, 1).

x—y=0
0-1=0
-1 =0, false
Shade the region that does not contain (0, 1).
y
(o] X
|
X—y=
v [
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7T.x—2y=5
The boundary is the graph of x — 2y = 5. Since

the inequality symbol is <, the boundary is solid.

Test the point (0, 0).

x—2y=5
0-20)=5
0 = 5, true
Shade the region that contains (0, 0).
y
X
o) >
]x —2y=5]|
8.y > |2x|

The boundary is the graph of y = |2x|. Since the
inequality symbol is >, the boundary is dashed.
Test the point (0, 1).

1> |200)]
1> 0, true
Shade the region that contains (0, 1).
Y| 4
N ;3
2 /
™I
y =137
o) X

9.y=3|x| -1
The boundary is the graph of y = 3|x| — 1. Since
the inequality symbol is <, the boundary is solid.
Now test the point (0, 0).

y=3|x| -1
0=3|0] -1
0=0-1

0 = —1, false

Shade the region that does not contain (0, 0).

N/

O L~
1B

y =3Il —1]

10. 10c + 13d = 40

Chapter 2
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11. The boundary is the graph of 10c + 13d = 40.

Since the inequality symbol is =<, the boundary is
solid.
Test the point (0, 0).

10c + 13d = 40
10(0) + 13(0) = 40

0 = 40, true

Shade the region that contains (0, 0).
Because there cannot be a negative number of
cassettes or CDs, any region outside the first
quadrant cannot be shaded.

d
A
[10c + 13d = 40
V%
\\‘
¢
0
N\

12. No; (3, 2) is not in the shaded region.

Pages 98-99 Practice and Apply
13. The boundary is the graph of x + y = —5. Since

14.

the inequality symbol is >, the boundary is
dashed.
Test the point (0, 0).
x+y>-5
0+0>-5
0> —5, true
Shade the region that contains (0, 0).

y

o
LN M+

\L’;
4

The boundary is the graph of 3 = x — 3y. Since
the inequality symbol is =, the boundary is solid.
Test the point (0, 0).

3=x— 3y
3=0-3(0)
3 =0, true

Shade the region that contains (0, 0).

y

|3=x—3yf

A




15.

16.

17.

18.

The boundary is the graph of y = 6x — 2. Since
the inequality symbol is >, the boundary is
dashed.

Test the point (0, 0).

y>6x—2

0>6(0) — 2

0> —2, true

Shade the region that contains (0, 0).

|
o
il

y=6r-2p

s F

The boundary is the graph of x — 5 = y. Since the
inequality symbol is <, the boundary is solid.

Test the point (0, 0).

x—5=y
0-5=0
-5 =0, true

Shade the region that contains (0, 0).

y

lx—5=y€I

The boundary is the graph of y = —4x + 3. Since
the inequality symbol is =, the boundary is solid.
Test the point (0, 0).

y=—4x + 3

0= —4(0) +3

0 = 3, false

Shade the region that does not contain (0, 0).

kly\ [ [ 1]
|;——4)(+3
\
\

\
\

The boundary is the graph of y — 2 = 3x. Since
the inequality symbol is <, the boundary is
dashed.

Test the point (0, 0).

y—2<3x
0—-2<3(0)
—2 <0, true

Shade the region that contains (0, 0).

77

19.

20.

Vi 4
1
1
I
4
T
/i
1 [o) X
N
A y—2 = 3x|
ARNEE

The boundary is the graph of y = 1. Since the
inequality symbol is =, the boundary is solid.
Test the point (0, 0).

y=1
0 = 1, false
Shade the region that does not contain (0, 0).
Y
— = 1
y=1i
o X
The boundary is the graph of y + 1 = 4. Since the

inequality symbol is <, the boundary is dashed.
Test the point (0, 0).
y+1<4
0+1<4
1 <4, true
Shade the region that contains (0, 0).

y

|| =t = fm | o =re-Re

1Y

ly+1=4
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21.

22.

23.

The boundary is the graph of 4x — 5y — 10 = 0.
Since the inequality symbol is =, the boundary is
solid.
Test the point (0, 0).

4x -5y —-10=0
4(0)-5(0)-10=0

0-0-10=<0
—10 = 0, true

Shade the region that contains (0, 0).

y

V.

/

/

»

The boundary is the graph of x — 6y + 3 = 0.
Since the inequality symbol is >, the boundary is
dashed.
Test the point (0, 0).

x—6y+3>0
0-6(0)+3>0

0-0+3>0
3> 0, true

Shade the region that contains (0, 0).

y
=P

—=17
> [o) \ X
[x—6y+3=0]

The boundary is the graph of y = %x + 5. Since
the inequality symbol is >, the boundary is
dashed.

Test the point (0, 0).
y > %x +5
0>3(0) +5

0>0+5
0 > 5, false

Shade the region that does not contain (0, 0).
L] /

-t

Chapter 2

78

24, The boundary is the graph of y = %x — 5. Since

25.

26.

the inequality symbol is =, the boundary is solid.
Test the point (0, 0).

Zéx—5
0=30 -5

0=0-5
0 = -5, false
Shade the region that contains (0, 0).

y

The boundary is the graph of y = |x|. Since the
inequality symbol is <, the boundary is solid.
Test the point (0, 1).

y= |«

1=10]

1 =0, false

Shade the region that does not contain (0, 1).

y

The boundary is the graph of y = |4x|. Since the
inequality symbol is >, the boundary is dashed.
Test the point (0, 1).

y > |4x|

1> |4(0)|

1>|0]

1> 0, true

Shade the region that contains (0, 1).

YA

1
T
]
I
!
J




27. The boundary is the graph of y + |x| = 3. Since
the inequality symbol is <, the boundary is
dashed.

Test the point (0, 0).
y+ x| <3
0+ 10| <3
0+0<3
0 < 3, true

Shade the region that contains (0, 0).
y

I

ly + Ixl = ]}

28. The boundary is the graph of y = |x — 1| — 2.
Since the inequality symbol is =, the boundary is
solid.

Test the point (0, 0).

y=|x—1| -2

0=1|0-1| -2

0=|-1] -2

0=1-2

0 = —1, true

Shade the region that contains (0, 0).

RN

Ly=|x—1|—2|

o

29. The boundary is the graph of |x +y| = 1. The
absolute value equation |x +y| = 1is equivalent
tox +y =1orx +y = —1. Graph both lines. Since
the inequality symbol is >, the boundary is
dashed.

The graph is divided into three regions. Test one
point from each region.

Test (=1, —1): Test (0, 0):
[x +y| >1 |x +y| >1
[+ (D] >1 [0+0]>1
[2] >1 0> 1, false
2> 1, true
Test (1, 1):
|[x +y| >1
[1+1]>1
2] >1
2> 1, true

Shade the regions that contain (1, 1) and
(=1, -D.

30.

31.

4
all ol

>
+
<
1
|
-

N

The boundary is the graph of |x| = |y|. The
absolute value equation |x| = |y| is equivalent
to x =y or x = —y. Graph both lines. Since the
inequality symbol is =, the boundary is solid.
The graph is divided into four regions. Test one
point from each region.

Test (1, 0): Test (0, 1):

|x] = || |x| = ||

[1] = [0] [0] = [1]
1 =0, false 0 = 1, true
Test (—1, 0): Test (0, —1):

x| = || x| = |y
|-1] = |0] 0] = [-1]
1 =0, false 0 =1, true

Shade the regions that contain (0, 1) and (0, —1).

Pl
!y=|x||
U
/ X
(o]
|y =—Ixl|
¥
A y
A
=}
]
1 |O X
:
1
]
Y

Since the graph only contains points to the left of
x = —2, the boundary is dashed. Thus, the
inequality is either x < —2 or x > —2. The point
(=3, 0) is in the shaded region. Since —3 < —2,
the inequality x < —2 describes the region.
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32.

33.

34.
35.

36.

37.

"~

~.I

1
:’\

I"Ay=3x—5}

(NN

Since the graph only contains points below the
graph of y = 3x — 5, the boundary is dashed.
Thus, the inequality is either y < 3x — 5 or
y > 3x — 5. The point (3, 0) is in the shaded
region. Since 0 < 3(3) — 5, the inequality
y < 3x — 5 describes the region.
The boundary is the graph of 0.4x + 0.6y = 90.
Since the inequality symbol is =, the boundary is
solid.
Test the point (0, 0).

0.4x + 0.6y = 90
0.4(0) + 0.6(0) = 90

0 = 90, false

Shade the region that does not contain (0, 0).
Since the variables cannot be negative, shade only
the part in the first quadrant.

[y
|
3‘50
|
2‘50
i 10.4x + 0.6y =90 T
TN
| N
50
| N
|OY 50 | 150 | 250 [ 350 | x
Yes; the point (85, 95) is in the shaded region.

Let a represent the number of adult tickets and s
the number of student tickets.
4a + 3s = 2000

The boundary is the graph of 4a + 3s = 2000.
Since the inequality symbol is =, the boundary is
solid.
Test the point (0, 0).

4a + 3s = 2000
4(0) + 3(0) = 2000

0 = 2000, false

Shade the region that does not contain (0, 0).
Since the variables cannot be negative, shade only
the part in the first quadrant.

[ §s
800
|
N
600
1N 4z + 35 = 2000] |
|7
400
\ \
200
\\
a
OF | 200|400 | 600 ] 800

Yes; (180, 465) lies in the shaded region.
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38.

39.
40.

Let a represent the number of shares of Able
Rentals and b the number of shares of Best Bikes.

1.20a + 1.806 = 9000

The boundary is the graph of 1.2a¢ + 1.86 = 9000.
Since the inequality symbol is =, the boundary is
solid.
Test the point (0, 0).

1.2a + 1.8b = 9000
1.2(0) + 1.8(0) = 9000

0 = 9000, false

Shade the region that does not contain (0, 0).
Since the variables cannot be negative, shade only
the part in the first quadrant.

Lol [

|
6090'*11.2a +18b= 9000k

[
4000 Y

‘ N

\
2000 S

\ | 2
O| 120004000 6000{8000

Yes; the point (3000, 3000) is on the line.
The boundary is the graph of |y| = x. Since the
inequality symbol is <, the boundary is dashed.
Test the point (1, 0).
ly| <x
[0] <1
0 <1, true
Shade the region that contains the point (1, 0).

y
’
i)
L4 =
’ Iyl—ﬂ»
o\ X




41. Linear inequalities can be used to track the 46. KEYSTROKES: [DRAW] 7 10 B

performance of players in fantasy football leagues.

Answers should include the following. 2 E 4

e Let x be the number of receiving yards and let y
be the number of touchdowns. The number of
points Dana gets from receiving yards is 5x,
and the number of points he gets from
touchdowns is 100y. His total number of points
is 5x + 100y. He wants at least 1000 points, so
the inequality 5x + 100y = 1000 represents the

situation. [—10, 10] scl: 1 by [—10, 10] sc: 1
y
*‘kg 47. KEYSTROKES: [DRAW] 7
\
f1(]\([3x+ 100y = 1000] 7[L]10 ENTER
Y
7,8 \\
el I\
4
\
L1y \
\
0 [—10, 10] scl: 1 by [—10, 10] scl: 1
—50 100 | 2 300 | x
\ N
¢ The first game qualifies as a good game Page 99 Maintain Your Skills
because its statistics lie in the shaded region. 48. flx) = [x] — 4
42, A; We can eliminate answer choices B and D x ) x)
because the boundary is dashed. We can eliminate D
answer choice C because (0, 0) is a point in the 0=x<1 -4 P
shaded region but does not satisfy y > 3x + 2. 1<x<?2 -3 P
43. B; 2=x<3 | -2 ° > X
y>5 |x| -3 D
y>5|1] -3 I3=x<4 -1 R
3>5-3 4=x<5 0 >—{f(x) =] — 4
3>2,true 1 HEEE
. 112
44. KEYSTROKES [DRAW] 7 3 [, ] 10 The domain is all real numbers.
ENTER The range is all integers.

49. gx) = |x| — 1

|— x |y HREY
-2 1 ) = IxI = 1]

g(x
5
-1 0
0] - o -
0
[—10, 10] scl: 1 by [—10, 10] scl: 1 5
45. KEYSTROKES: [DRAW] 7 10 \:|

E 9 ENTER The domain is all real numbers.

The range is {y |y = —1}.

[—10, 101 scl: 1 by [—10, 10] scl: 1

81 Chapter 2



50. h(x) = |x — 3|

x ¥ h(x)

o | 3

1| 2

2 11 Olthty = Ix—al | | *
3 | o

4 |1

The domain is all real numbers. The range is all
nonnegative reals.

51. Sales vs. Experience

10,000
8000
6000
4000
2000

Sales ($)

0 12345 6 7

Years

52. Sample answer: Using the points (4, 6000) and

(6, 8000), find the slope.
Yo = Y1

Toxy
_ 8000 — 6000
- 6—4
2000
=5 or 1000

Use the point-slope form.
y — 6000 = 1000(x — 4)
y — 6000 = 1000x — 4000
y = 1000x + 2000
y = 1000x + 2000
y = 1000(8) + 2000
= 10,000
According to the model, a representative with
8 years of experience will have $10,000 in sales.

53.

54. 4x — 9 =23
4x = 32
x=38
Check: 4x — 9 = 23
4(8) -9 2 23
32-9223
23=23 v/
55.11 -2y =5
-2y = -6
y=3
Check: 11 -2y =5
11-23)25
11-625
5=5V
56.2z —-3=-62+1
8 —-3=1
8z=4
4 1
z=7gory

Chapter 2
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Check: 22 —3= -6z +1

2(%)73276(%)+1
1-32-3+1
—2=-2v

Chapter 2 Study Guide and Review

Page 100 Vocabulary and Concept Check

1.
. absolute value

[ IS - RN

identity

. standard
. parallel
. domain

. range

slope

. vertical line test

Pages 100-104 Lesson-by-Lesson Review

9.

10.

JEEEE
(6, 3)-0—
(=2, 3) |

[0 | ] X

The domain is {—2, 2, 6}. The range is {1, 3}. Each
element of the domain is paired with exactly one
element of the range, so the relation is a function.

vl

.
(2,4)_
—e(=5,2) |
(1, 1)
(o] X

The domain is {—5, 1, 2}. The range is

{—2, 1, 2, 4}. The relation is not a function because
the element —5 in the domain is paired with two
different elements, —2 and 2, in the range.



11. y = 0.5x
x y y
-2 | -1
0 0 <|y= 0_5;’ 5
X

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point, so the relation is a function.

y=2x+1

x y y
-1 | -1 :
0 #y=2x+1H
3 o
X

Every real number is the x-coordinate of some
point on the line, and every real number is the
y-coordinate of some point on the line. Thus, the
domain and range are both all real numbers. No
vertical line intersects the graph in more than
one point, so the relation is a function.
flx) =5x—9
f(6)=5(6)—9

=30—-9

=21

flx) =5x—-9
f(=2)=5(-2) -9
=-10—-9
=-19
fx)=5x—9
fy)=5y -9
flx)=5x—9
f(=2v) = 5(-2v) — 9
=—10v — 9

No; x has an exponent other than 1.

Yes; this is a linear function because it can be
writtenasy = —2x + 11.m = —-2,b =11

No; x is inside a square root.

y="Tx+ 15
—Tx +y =15
Tx —y = —15.

A=7,B=-1,C=-15
0.5x = —0.2y — 0.4
0.50¢ + 0.2y = —0.4
5x + 2y = —4
A=5B=2C=—4

83

2 3
22, 5x— 4y =6

8x — 9y =72
A=8,B=-9,C="172

23. x-intercept:

—%y =x+4
—(0)=x + 4
0=x+4
—4=x
y-intercept:
—%y =x+4
—%y =0+4
1
_gy:4
y=-20

D

-1

Zo0tJ

oy e
2\ T

24, x-intercept:

6x = —12y + 48
6x = —12(0) + 48
6x = 48
x=8
y-intercept:
6x = —12y + 48
6(0) = —12y + 48
0=—-12y + 48
12y = 48
y=4

N Hf O
\\l

o X
S i T i X

co O BN
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25. x-intercept:

y—x=-9
0—x=-9
—x=-9
x=9
y-intercept:
y—x=-9
y-0=-
y=-9
S 2 y.4
o) // X
2| 2 46 £101214
By RNy AuE.
*‘—6 //4<A|y_— x= =9
—-8
,_‘-m(/
S
f—‘14
Yo = Y1
26. m = PR
_1-(=3)
T 6-(—6)
_10 5
12076
Yo =1
27. m = 5, —x
_ —7-(-5.5)
=~ 11-55
-15 3
=55 T T11
_ Yo=Y
28. m = ;j_—le
_ —41-24
~10-(-3)
=_1—250r -5

29. Plot the ordered pair (0, 1). Then go up 2 units
and right 1 unit. Plot the new point (1, 3).

y

30. Plot the ordered pair (3, —2). Then go up 5 units
and right 2 units. Plot the new point (5, 3).

y 4

/

31. Plot the ordered pair (=5, 2). Then go down 1 unit
and right 4 units. Plot the new point (-1, 1).

Chapter 2
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32. The parallel line also has slope 3.

Use the slope and the point at (2, 0) to graph the
line.

y 4

y

33. The slope of the perpendicular line is the opposite

. 1
reciprocal of 5, or —2.

Use the slope and the point at (—1, —2) to graph
the line.

34. Use the intercepts to graph 2x + 3y = 1. The
x-intercept is %, and the y-intercept is %

The line falls 2 units for every 3 units it moves to
the right, so its slope is —%. The slope of the
perpendicular line is the negative reciprocal of
208

Use the slope and the point at (4, 1) to graph

the line.

y




35. Use the intercepts to graph —2x + y = 4. The Use the point-slope form.
x-intercept is —2, and the y-intercept is 4. y =y, =mlx — x)
The line rises 4 units for every 2 units it moves to _9= _E( —3)
y 4\X

. . . 4 .
the right, so its slope is 5 or 2. The parallel line S %x n %

also has slope 2.

_ 3 11
Use the slope and the point at (=2, 2) to graph YT Tty
the line. 40.  people Below
y Poverty Level
40
_ 35 % ° .
a 30
2 25
0 X =
E 2
(]
- 15
¥ 810
5
36. Use point-slope form. O, o e,
= e — %) 75 '80 "85 '90 95 '00
Y= ’;1 X=X Year
y—9=7lx—(-6)] Tt :
3 0 41. Sample answer: Using the points (1980, 29.3) and
y—9="x+7 (1990, 33.6), find the slope.
3, 21 =22~ h
y=zx+? m_xzfxl
. 33.6 — 29.3
37. Find th_e slope. ~ 1990 — 1980
m =22 =0.43
2 1
_2-(=8 Use the point-slope form.
1;)373 5 Yy = mlx mxy)
=_gor —3 y —29.3 = 0.43(x — 1980)

y—29.3=043x — 8514
y =043x — 822.1

42, Sample answer:
y = 0.43x — 822.1

Use the point-slope form.
y =y, =mx —x,)
y—(-8)= —2(x — 3)

y+8=-2x+5 y = 0.43(2010) — 822.1
5 3 =422
=2 _
Y 3 The model predicts that 42.2 million people will
38. Write the equation of the given line in slope- live below the poverty level in 2010.
intercept form. 43. fx) = [x] - 2
x—3y=14
—-3y=-x+ 14 x fx) f(x)
1 14
=1, _ 14 -2=x<-1| —4
Yy =3% 3 «I ]
f(x) = [Ix] — 2} D
The slope of this line is % The slope of the —1=x<0 -3 5
=x< — >
parallel line is also é O=x=1 2 o N x
. 1=x<2 -1 L
Use the point-slope form. x >
y =y, =mlx —x) 2=x<3 0 )

1
y—2=3k - (-1
_g_1 1 The domain is all real numbers.
y—2=3x+73 : -
i ; The range is all integers.
Yy =3X + 3
39. Write the equation of the given line in slope-
intercept form.

4x — 3y =12
-3y = —4x + 12
y=%x—4

The slope of this line is %. The slope of the

. . . 3
perpendicular line is —.
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44. h(x) = [2x — 1]

45.

46.

47.

x h(x)
-05=x<0
0=x<05]| -1
0.5=x<1 0
1=x<15
15=x<2 2

h(x)

2

O

Hh(x) = [2x — 1]} o<

P
¢

(o) X

PV,
94

PV
o

The domain is all real numbers.
The range is all integers.

gx)= |x| +4
x | gkx) 9(x)
-2 1 6
- 5
4 Pai
5 [g(x) = IxI + 4]
2| 6
(o) X

The domain is all real numbers.
The range is {y |y = 4}.
hx)=|x—1] =7

x | hkx)

h(x)

[h(x) =Ix = 11 = 7]

WIN| =] O| =
|
N

The domain is all real numbers.
The range is {y |y = —7}.

_ 2ifx < -1
f(")_{—x— lifx= -1
Graph the constant function f(x) = 2 for x < —1.
Stop with an open circle at x = —1 since —1 does

not satisfy the inequality x < —1.

Graph the linear equation f(x) = —x — 1 for

x = —1. Start with a closed circle at x = —1 since
—1 satisfies the inequality x = —1.

Chapter 2
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48.

49.

f(x)

A

The domain is all real numbers.
The range is {y |y =0 ory = 2}.
gx) = {—2x -3ifx<1
x—4ifx>1
Graph the linear equation g(x) = —2x — 3 for
x < 1. Stop with an open circle at x = 1 since
1 does not satisfy the inequality x < 1.
Graph the linear equation g(x) = x — 4 for x > 1.
Start with an open circle at x = 1 since 1 does not
satisfy the inequality x > 1.

9(x)

a

\

N
D

o

The domain is {x |x # 1}.

The range is {y |y > —5}.

The boundary is the graph of y = 3x — 5. Since
the inequality symbol is <, the boundary is solid.
Test the point (0, 0).

y=3x -5

0=30) -5

0 = -5, false

Shade the region that does not contain (0, 0).

Y| |4




50. The boundary is the graph of x =y — 1. Since the Shade the region that does not contain (0, 0).
inequality symbol is >, the boundary is dashed.

Test the point (0, 0). !
x>y—1
0>0-1 -
0> —1, true D_IX|+2L
Shade the region that contains (0, 0). o
y ra
’l
K
A =y | 54. The boundary is the graph of y = |x — 3]|. Since
210 X the inequality symbol is >, the boundary is
P24 dashed.
’ Test the point (0, 0).
0>1]0— 3]
0> |- 3]
0 > 3, false

51. The boundary is the graph of y + 0.5x = 4. Since

the inequality symbol is <, the boundary is Shade the region that does not contain (0, 0).

dashed. YT TT T
Test the point (0, 0). h |y =|x— SI! P
y + 0.5x < 4 Y/ 4
0+ 0.5(0) < 4 S
0+0<4 0 a2 X
0 < 4, true
Shade the region that contains (0, 0).

g V4

('S
iy + 0.5x = ﬂf
o X Chapter 2 Practice Test
Page 105
1. independent

. . 2. x-intercept
52. The boundary is the graph of 2x + y = 3. Since

the inequality symbol is =, the boundary is solid. 8.y=mx+b
Test the point (0, 0). 4. RY

2 +y=3 -
200+0=3 Zo

0 = 3, false ol ¢
Shade the region that does not contain (0, 0). ()
—8—6—4—22 2 46 8x
T 4
‘ 8 [ ]
o) X The domain is {—4, —2, 0, 2, 4}.

The range is {—9, -8, 2, 3, 5}.

Every element in the domain is paired with
exactly one element in the range, so the relation
is a function.

53. The boundary is the graph of y = |x| + 2. Since
the inequality symbol is =, the boundary is solid.
Test the point (0, 0).
y= x| +2
0=|0| +2
0 = 2, false
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5.y=3x—3

x y y 4

0 -3

1 0 /

2 5 i
A
|Ay=3x—3f

ol [ ]

The domain and range are both all real numbers.
No vertical line intersects the graph in more than
one point, so the relation is a function.

6. flx) =7 — x2
f3)=17-32
=7-9

-2

7. flx) =x — 3x2
£(0) =0 — 3(0)?
=0
8. x-intercept:

y:%x—él
=%x—4
f§x=f4

20 2
x =3 or 63

y-intercept:

y= %x -4
_3 4
=30 —

y=-4

y

T

\
A\

9. x-intercept:
dx —y =2
4x — 0=2
4x =2
2 1
x=g0ry
y-intercept:
dx —y=2
4(0) —y =2
y=-2

Chapter 2
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o|/

/
N7y =ax—2
=42k

y

10. x = —4 is a vertical line

passing through (—4, 0).

y

Y

11. x-intercept:

2x

4

12. x-intercept:
fx)=3x -1
0=3x-1
1=3x
1
3=X
y-intercept:
flx) =3x — 1
£0)=3(0) — 1
=-1

f(x)

1f(x) =3x—1

o




13. flx) =[3x] + 3

x fx) f(X)4 X
—S=x<-1| -1 i
—15x<—§ 0 i 0

-1 1|1 X
_ 2 1 ¢ 371 3
g=r<—3| 1 >
—§Sx<0 2
1
14. glx) = |x + 2|
x | gk) g(x)
—4 2
-3 1
—2 0 /A o) X
-1 1 4g(x)=|x+ﬁ!
0 2

x+2ifx< -2
15. f("):{zx— lifx= -2

Graph the linear function A(x) = x + 2 for x < —2.

Stop with an open circle at x = —2 since —2 does
not satisfy the inequality x < —2.
Graph the linear function A(x) = 2x — 1 for

x = —2. Start with a closed circle at x = —2 since
—2 satisfies the inequality x = —2.
h(x)
o X

16. The boundary is the graph of y = 10. Since the
inequality symbol is <, the boundary is solid.
Test the point (0, 0).

y =10
0 = 10, true
Shade the region that contains (0, 0).

\
12y

Q
O

|
o)

|
~
o
~
{oe]

S

89

17. The boundary is the graph of x = 6. Since the
inequality symbol is >, the boundary is dashed.
Test the point (0, 0).

x> 6,
0 > 6, false
Shade the region that does not contain (0, 0).
VA
° 1
4 : x=6 L
1
! \
-4 0] | 4y 8 | 12x
4 :
N !
‘ L)
8 1
| Y

18. The boundary is the graph of —2x + 5 = 3y. Since
the inequality symbol is =, the boundary is solid.
Test the point (0, 0).

—2x +5 =3y
—2(0) + 5 = 3(0)
5 = 0, false
Shade the region that does not contain (0, 0).
YEERUEEE
—2x+5=3
7 -
~
N
[0] N X

19. The boundary is the graph of y = 4|x — 1|. Since
the inequality symbol is <, the boundary is
dashed.

Test the point (0, 0).

y<4|x - 1|

0<4|0-1|

0<4|-1|

0 < 4(1)

0 <4, true

Shade the region that contains (0, 0).

V[ 4
[
1
!
A

\
\
1y=4|x—1LI|

Yo =1

20.m—7xz_x1
_1-(4

-~ 6-8

Yo = Y1
Xo T X
_ 5-5
T 4-(-2)

21. m =

0
=gor0

Chapter 2



Yo =1
Xg T X
61
T 4-5

-13
=—yorl3

23. Plot the ordered pair (1, —3). Then go up 2 units
and right 1 unit. Plot the new point (2, —1).

22. m =

y

| 4

24. Plot the ordered pair (-2, 2). Then go down 1 unit

and right 3 units. Plot the new point (1, 1).

y

N~

%

25. A line with undefined slope is vertical. Graph the
vertical line through the point (3, —2).

y A

Y

26. Use the slope-intercept form.

y=mx-+b
y=-—5x +11
27. Find the slope using (9, 0) and (0, —4).
_ YN
m= Xg T X
_-4-0
T 0-9
-4 4
=_go0ry
Use the slope-intercept form.
y=mx-+b
4
y=gx+ (—4)
y = %x -4
28. Write the given equation in slope-intercept form.
2+ 3y =1
Jy=-2x+1
2 1
y=-—3xt3g

The slope of this line is —%.

The slope of the parallel line is also —%.

Chapter 2
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29.

30.

31.

32.

33.

Use the point-slope form.
y —y,=mx —x)
y—15=—2[x — (—6)]

y—15=—2x — 4

y = féx +11
Write the given equation in slope-intercept form.
x+3y=17
y=—x+7
1 7
Y=ty

The slope of this line is —.
The slope of the perpendicular line is the opposite
reciprocal of —%, or 3.

Use the point slope form.
y —y,=mx —x,)
y—2=3x—5)
y—2=3x—-15
y=38x— 13

Money Spent
on Recreation
550
500
450
400
350
300

Amount ($ billions)

0 1.2 3 14
Years Since 1995

Sample answer:
Using the points (0, 401.6) and (1, 429.6), find the

slope.
Yo = Y1

T oxy X
_ 429.6 — 401.6
1-0
=28
Use the point-slope form.
y—y,=mx—x,)
y — 401.6 = 28(x — 0)
y — 401.6 = 28x
y = 28x + 401.6

Sample answer:
y = 28x + 401.6
y = 28(15) + 401.6

= 821.6
The model predicts that Americans will spend
$821.6 billion on recreation in 2010.
D; The liney — 2 = 4(x + 1) is in point-slope form.
Therefore the slope is 4. Any line parallel to this
line will also have slope of 4.



Chapter 2 Standardized Test Practice

Pages 106-107

1.A; A=3bh
1
=5(8)9)
=36
2. B; —1 + 3 = 2 is an even integer, so x could be
equal to —1.
Yo — V1
3.B;m= —
_4-7
T 6-15
-3 1
=_gory
4, D; Matt currently has 30 — 2+ 6 — 3 + 4 or 35

10.

. D;

CDs. This is an increase of 5 CDs.

5 _r
30 ~ 100
500 = 30r
500 _
30 ~ T
162 = r

. B; (2+3)3 + 4)4 +5)=3(40 + x)

5-7-9=120 + 3x

315 = 120 + 3x
195 = 3x
65 =x

. A; The length of the third side must be less than

the sum of the lengths of the other two sides.
Only 3s is less than 4s.

. D; The product of two positive numbers is

positive. The product of two even numbers is
even. However, the product of two prime numbers
is not prime. For example, 2 and 3 are prime

numbers, but their product, 6, is not prime.
3+x 3 3

S THx 7T
3+x 6
T+x 7

738 +x)=6(7 +x)

21 + Tx = 42 + 6x
Tx =21 + 6x
x =21

.D;Since%=4,wehavex+y=8.

rtstxty

1 8
r+s+x+y=32
r+s+8=32

r+s=24
r+s
=12

2n>19=1n

7
2n>19 and 19 =3n
19 152
n>7 Tzn
1 5
n>9y 217 =n

95 <n =213

The prime numbers satisfying this inequality are
11, 13,17, and 19.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

3t + 5t =2

8t =2
t=%or%

0.85x = 8.5

x =10

1 1

x 10
w +x + 60 =180, so w + x = 120.
y +z+ 60=180,s0 y + 2z =120.
w+x+y+z=120+ 120

= 240
Since candidate C received 800 votes, together A
and B received 4000 — 800 or 3200 votes. Since A
received more votes than B, then A received more
than half of the 3200 votes. Thus, A received at
least 1601 votes.

Points P and R are on the same horizontal line.
Points @ and R are on the same vertical line.
Thus, APQR has a right angle at R. The length of
PR is 4, and the length of QR is 2.

A=1bh
1
=5(4)(2)
=4
List the numbers.

7,17,27,317,47,57,67,70,71, 72,73, 74, 75, 76,
77,78, 79, 87,97

There 19 numbers.

The sum of the lengths of the other two sides
must be greater than 17. Since the sum is an
integer, the least it can be is 18. Thus, the length
of each side is at least 9.

A, m>3
1_1
m<3
1 _1_1 1
m 4531
1 _1_1
m T4 12
Since%<i, it follows that% - i<1712'

C; The x-coordinate of @ is 2, and the y-coordinate
of Pis 2.

D

Lxtytz
B;—5—=30
x+y+2z=90
Thus,
x+y+z+29  90+29

4 4
=29.25
k

A; The slope of the line is % or ; _7-

Since 1 — % is negative, £ — 1 is positive.
kR—1<k
k

1<4-7
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Chapter 3 Systems of Equations and Inequalities

Page 109 Getting Started The graph crosses the y-axis at (0, 3).

1. Write the equation in slope-intercept form. y
2y =x
1
Yy =9X
1
y=3x+0 5
X
The y-intercept is 0. Graph the ordered pair (0, 0).
The slope is % From (0, 0) move up 1 unit and [=2x—3
right 2 units. Plot a new point at (2, 1). Draw the

line containing the points.
y

- [2y = x|

. Find the x-intercept and y-intercept of the graph
ofy =x — 4.
O=x—-y—4
0=x-(0) -4
4=x
The graph crosses the x-axis at (4, 0).
0=x-y—4
=0-y—4
4=—y
—4=y
The graph crosses the y-axis at (0, —4).

y

|7=x—47

. Find the x-intercept and y-intercept of the graph
ofy = 2x — 3.

| ANEEN

4. Find the x-intercept and the y-intercept of the
graph of x + 3y = 6.
x+3y—-6=0
x+30)—-6=0
x—6=0
x=06
The graph crosses the x-axis at (6, 0).
x+3y—-6=0
0 +3y—-6=0
3y —6=0
3y =6
y=2
The graph crosses the y-axis at (0, 2).
y

X+ 3y =6}

5. Find the x-intercept and the y-intercept of the
graph of 2x + 3y = —12.
2c+ 3y +12=0
2x+3(0)+12=0
2c+12=0
2x = —12
x=—-6
The graph crosses the x-axis at (-6, 0).
2x+ 3y +12=0
2000+ 3y +12=0

0=2x—-y—3 3y +12=0
0=2x—(0) -3 3y = —12

=2x — 3 y=—4
3 =2 The graph crosses the y-axis at (0, —4).
% =xor 1% =x y
The graph crosses the x-axis at (1%, 0).

0=2x—y—3 AR

0=20) —y—-3 q ol [x

=—-y—3 N

_3 = _y / §

3=y 2%+ 3y = —12]

N
HEEE

Chapter 3
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6. Find the x-intercept and the y-intercept of the
graph of 4y — 5x = 10.

4y — bx = 10
—b5x +4y =10
bx — 4y = —10

5x —4y+10=0
5x —4(0)+10=0

5x+10=0
5x = —10
x=—2

The graph crosses the x-axis at (=2, 0).
5x —4y + 10 = 0
50) —4y+10=0

—4y +10=0
—4y = —10
10 1
y=gor2y

The graph crosses the y-axis at (0, 72%>.

YA
//

8. x—y=-4
x—y—x=-4—x
—y=—-x—4
-y _ —x—4
-1~ -1
y=x+4
9. 6x + 2y = 12
6x + 2y — 6x = 12 — 6x
2y = —6x + 12
2y —6x+12
2 = 2
y=-3x+6o0ory=6—3x
10. 8 — 4y = bx
8 -4y —-8=5x -8

—4y =bx — 8
4y  5x-8
-4 = -4

y:—%x+20ry:2—%x
11. y+8x=1
%y+3x73x=173x
%y=—3x+1
2(%y>:2(—3x+ 1)
y = 2(=3x) + 2(1)
y=—-6x+2o0ry=2-—6x

93

12.

13.

14.

15.

%x—2y=8

1 1 1
3X — 2y —3x =8 — 3x

1
—2y=—-3x+8
—2y 7éx+8
-2 = -2

1
y=gx —4

The boundary is the graph of y = —2. Since the
inequality symbol is =, the boundary will be solid.
Use the slope-intercept form, y = Ox — 2. Now test
the point (0, 0).

y=-2

0= -2 true

Shade the region that includes (0, 0).

y

il
|||
|
™)
o
>

The boundary is the graph of x + y = 0. Since the
inequality symbol is =<, the boundary will be solid.
Use the slope-intercept form,y = —x + 0. Now
test the point (1, 0).

x+y=0
1+0=0
1 =0 false
Shade the region that does not contain (1, 0).
y
I
4x +y= Ollo X

The boundary is the graph of y = 2x — 2. Since
the inequality symbol is <, the boundary will be
dashed. Use the slope-intercept form,y = 2x — 2.
Now test the point (0, 0).

y<2x—2
0<20) —2
0<0-2
0< -2 false
Shade the region that does not contain (0, 0).
Y[
]
7
/
ll
O| 4 X
b
A\
,’l | y=2x—2 l:
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16. The boundary is the graph of x + 4y = 3. Since

the inequality symbol is <, the boundary will be

dashed. Use the slope-intercept form,y = —ix + %

Now test the point (0, 0).

19. 3x + 2y — z

3(—3) +2(1) — 2
—9+2(1) - 2
—9+2-2
=-7-2

=-9

x+dy <3 The value is —9.
0+4(0)<3 20. 3y — 82 = 3(1) - 8(2)
0+0<3 _
=3-282)
0<3 true —3_16
Shade the region that includes (0, 0). - _13
y The value is —13.
21.x — 5y + 4z = -3 — 5(1) + 4(2)
RS =-3-5+8
/T—' h..~~ X = 0
I+ 4y=l |§1|° ™ The value is 0.
22. 2x + 9y + 4z = 2(—3) + 9(1) + 4(2)
=—-6+9+8
=11
The value is 11.
17. The boundary is the graph of 2x — y = 6. Since 23. 2x — 6y — 5z = 2(—3) — 6(1) — 5(2)
the inequality symbol is =, the boundary will be - —6-6-10
solid. Use the slope-intercept form, y = 2x — 6. = -12 - 10
Now test the point (0, 0). = —99
2x—y=6 _—
20) - 0=6 The value is —22.
0=6 false i_21_3+4
Shade the region that does not contain (0, 0). B _gg +4
Y| A The value is —20.
[e] X
3-1 | Solving Systems of Equations
D—y=5] by Graphing
¥ Pages 112-113 Check for Understanding

1. Two lines cannot intersect in exactly two points.
18. The boundary is the graph of 3x — 4y = 10. Since

the inequality symbol is <, the boundary will be

dashed. Use the slope-intercept form, y = %x - g

Now test the point (0, 0).

2. Sample answer:x +y =4,x —y =2

3. A graph is used to estimate the solution. To
determine that the point lies on both lines, you
must check that it satisfies both equations.

3x — 4y <10
3(0) — 4(0) < 10
0-0<10
0 <10 true
Shade the region that includes (0, 0).
|y [ T 1] \J:
3x—4y=10
Dl
Pig
o ," X

%
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4, Write each equation in slope-intercept form.
y=2x+9

y=—x+3
XA {7
—(=2,5)
ly=—x+3|
[y =2x+9] .
(o)
4

The graph appears to intersect at (—2, 5).
Check: Substitute the coordinates into each

equation.

y=2x+9 y=-x+3
522(-2)+9 52 —(-2)+3
5=5v 5=5V

The solution of the system is (=2, 5).
5. Write each equation in slope-intercept form.
Bx+2=10>y=—sx+5

2 +3y=10>y=—sx+ %

wWH T T T1]
o [3x+ 2y =10
™ Y
\\\
N2 2)
ol
2x + 3y =10 \\\ <
AN
b

The graphs appear to intersect at (2, 2).
Check: Substitute the coordinates into each

equation.
3x + 2y =10 2x + 3y =10
3(2) +2(2) 2 10 2(2) +3(2) 2 10
10=10 v 10=10 v

The solution of the system is (2, 2).

6. Write each equation in slope-intercept form.
de — 2y =22 >y=2x — 11
6x+9y:—3—>y:—§x—é

L[]
4x—2y=22}

0
\ X
N
- (4, -3)
ox+ 9y = —3}%\

The graphs appear to intersect at (4, —3).
Check: Substitute the coordinates into each

equation.
4x — 2y = 22 6x + 9y = -3
4(4) —2(-3) 222 6(4)+9(-3) 2 -3
22=22 v/ -3=-3V
The solution of the system is (4, —3).
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10.

y=xt4
VA
(1,57
Jy=x+4|
=621
[o) X

The graphs intersect at (1, 5). Since there is one
solution, this system is consistent and independent.

Xt 2y =2 —>y=—%x+1

2x+4y:8%y:—éx+2

Y[ [ ]

2+ 4y=8]]

'|>

The lines do not intersect. Their graphs are
parallel lines. So, there are no solutions that
satisfy both equations. This system is
inconsistent.

.x—2y:8—>y:%x—4

%x—y=4—>y—%x—4

y

S

\

1 =

x—y=4
L T 11

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations. So,
there are infinitely many solutions to this system.
This system is consistent and dependent.

Let x = the number of prints, and let y = the cost
of developing film.

Cost of cost for the lus cost for one
developing prints P roll.
—_— e — ) — ) —

y = 0.08x + 3.20

Cost of cost for the lus cost for one
developing prints p roll.
—_— o —— ) ——

y = 0.10x + 2.60
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11. y = 0.08x + 3.2

y=0.1x + 2.6
y
8
g | h=00mx+32] A
-
=4 = | (30,56) | |
8 =N 1| [ ]]
2’ ly=01x+26[ | |
0

10 20 30 40 x
Number of Prints
The graphs intersect at (30, 5.6). The cost is $5.60
for both stores to develop a roll with 30 prints.

12. You should use Specialty Photos if you are
developing a roll with less than 30 prints, and you
should use The Photo Lab if you are developing
more than 30 prints.

Pages 113-115 Practice and Apply

13. Write each equation in slope-intercept form.

y=2x—4
y=-3x+1
"W YJ
|y=—3x+1FA\
o[\ X
]y=2x—4': (1‘ —2)T
V I\
LA

The graphs appear to intersect at (1, —2).
Check: Substitute the coordinates into each

equation.

y=2x—4 y=-3x+1
-222(1) -4 -22-31)+1
—-2=-2v —2=-2Vv

The solution of the system is (1, —2).
14. Write each equation in slope-intercept form.

y=3x—8
y=x—8
y 1 4
o /1 |[x
4y=3x—8; /
/
(0, -8)[J/\
WL A

Chapter 3
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15.

16.

The graphs appear to intersect at (0, —8).
Check: Substitute the coordinates into each

equation.

y=3x—8 y=x—28
-8 230 -8 -820-38
-8=-8V -8=-8V

The solution of the system is (0, —8).
Write each equation in slope-intercept form.

x+2y=6—>y=—%x+3
2t +y=9—>y=-2x+9
A y

N
=
3 4

|
!2x+y=9|7

The graphs appear to intersect at (4, 1).
Check: Substitute the coordinates into each

equation.

x+2y=6 2c+y=9

4+2(1)26 24)+129
6=6 v 9=9 v/

The solution of the system is (4, 1).

Write each equation in slope-intercept form.
% +3y=12 5y = —x +4

2« —y=4 -—HSy=2x—4

\\{y
\\
—2x+3y= ‘1(3, 2)
e Y /N
o X
ﬂ2x—y=4';
L]

The graphs appear to intersect at (3, 2).
Check: Substitute the coordinates into each

equation.
2x¢ + 3y =12 2« —y=4
2(3) +3(2) £ 12 2(3) — 2 24
12=12 v/ 4=4 v

The solution of the system is (3, 2).



17. Write each equation in slope-intercept form.
3x—7y:—6—>y:%x+%

x+2y=11 —>y=—%x+171

SN ry=T
V4R
(5, 3)5
Bx=7y=-6] A<
Pad
A
(o) X

The graphs appear to intersect at (5, 3).
Check: Substitute the coordinates into each

equation.
3x —Ty= -6 x+2y=11
3(6)—73) % -6 5+2(3) 211
—-6=-6V 11=11 v

The solution of the system is (5, 3).
18. Write each equation in slope-intercept form.
5x—11=4y—>y=gx—%

Tx —1=8y %y:%x—%

YL (7,00 4
e/

///

N“T

N\
LN
N

/
o /X X
//
¥ L[ 1]
The graphs appear to intersect at (7, 6).
Check: Substitute the coordinates into each

equation.
5x — 11 =4y Tx — 1= 8y
5(7) — 11 2 4(6) 7(7) — 12 8(6)
24 =24 / 48 =48 v/

The solution of the system is (7, 6).
19. Write each equation in slope-intercept form.
2x+3y=7—>y=—§x+%

2x73y=7—>y=§x7%

< y
N
NG
N (3.5,0) ]
12x+3y=7I (‘ )
X o
-
A
A~ Ex—3y=7

97

20.

21

The graphs appear to intersect at (3.5, 0).
Check: Substitute the coordinates into each

equation.
2¢+ 3y =17 2c — 3y =17
2(3.5) + 3(0) 2 7 2(3.5) —3(0) 2 7
7T=7Tv 7T=7Tv

The solution of the system is (3.5, 0).

Write each equation in slope-intercept form.
8x—3y:—3—>y:§x+1

de — 2y =4 >y=2x+2

2w |
J

_#7[(1.5, 5)_|

o

/|0 X

V/ ;\'8x—3y=—3

The graphs appear to intersect at (1.5, 5).
Check: Substitute the coordinates into each

44x—2y=

equation.
8 — 3y=-3 4 — 2y = —4
8(1.5) —3(5) 2 -3 4(15)—2(5) 2 —4
-3=-3V —4=-4y

The solution of the system is (1.5, 5).

. Write each equation in slope-intercept form.

%x+2y=5—>y:—%x+g
2« —y=6 —5y=2x—6

y

“— 7l
%x+2y=5 @2/ |
i iO X

|2x—y=6|

Bl

7/

L

The graphs appear to intersect at (4, 2).
Check: Substitute the coordinates into each

equation.
%x+2y=5 2c —y=6
lwr2225 20-226
5=5v 6=6Vv

The solution of the system is (4, 2).
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22, Write each equation in slope-intercept form.
2 2
X F+y=-3—-y=—-3x—3

1 1
y—3x=6 —>y=3x+6

[T T 11 y
y—%x=6 y
— —
he —1
W
- N
1(=9,3)T
N
i of x
2 i N
FX+y=-3
[ T T T 1

The graphs appear to intersect at (-9, 3).
Check: Substitute the coordinates into each

equation.
§x+y:—3 y—%sz
2-99+32-3  3-+-926
-3=-3v 6=6 Vv

The solution of the system is (-9, 3).

23. Write each equation in slope-intercept form.
éx —y=0 -—-y= éx
%x+%y:—2%y:—%x—4

y
1 =
X7 V=
\
o X
> 2
e
1,, 1 _
Xt gy=-2 N

The graphs appear to intersect at (=4, —2).
Check: Substitute the coordinates into each

equation.

%x—yZO ix-i—%y:—Z
1 ? 1 1 ?
(=) - (=220 (-4 +3(-2)2 -2

0=0v
The solution of the system is (—4, —2).

-2=-2/

24, Write each equation in slope-intercept form.

%er%y:S—)y: f?x+15
2 3 10 75
3 T B TB YT 9x— g

LT T T TN

At ly =3 =

3¥T % A

o X

\
\
\
\

5)

(3, —

The graphs appear to intersect at (3, —5).

Chapter 3
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25.

26.

217.

Check: Substitute the coordinates into each

equation.
4 1 2 3
3x+ 35y =3 X~y =25
4 1 2 2 3 2
5(3) + 3(75) 23 3(3) - 5(*5) 25
3=3V 5=5v
The solution of the system is (3, —5).
y=x+4
y=x—4
y
ly=x+4
y Xr—'
N
(o) X
|7; x—4

The lines do not intersect. Their graphs are
parallel lines. So, there are no solutions that
satisfy both equations. This system is inconsistent.

y=x+3
y=2x+6
VR4
A\
!7\=x+31
(=3,0) X
o

y=2x+6]
7%#

The graphs intersect at (=3, 0). Since there is one
solution, this system is consistent and independent.
x+y=4 —Sy=-x+4
—4dx+ty=9->y=4+9

}N Ayl ]
1(—=1,5) L)i+y=4
/
/
/T To X
< —4x+y=9|
ANEREE

The graphs intersect at (—1, 5). Since there is one
solution, this system is consistent and independent.



28.

x+y=3 >y=-3x+3
6x+2y=6—>o>y=-3x+3

MY
L3‘7x+y=3|>

X

o X

A

I6x+2y=L€I
RN

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations. So,
there are infinitely many solutions to this system.
This system is consistent and dependent.

29.y —x=5 —oSy=x+5
2y —2x=8->y=x+4
IR Y
ly=x=5
X
o
'J2y—2x=8|

30.

31.

The lines do not intersect. Their graphs are
parallel lines. So, there are no solutions that
satisfy both equations. This system is inconsistent.

de —2y=6 >y =2x — 3
6x —3y=9—>y=2x—3
L] (A

4x—2y=6
14— 2y =6

(o) X
AN

[\
[6x—3y=9
¥ H\y\

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations. So,
there are infinitely many solutions to this system.
This system is consistent and dependent.

2y =x —>y=%x

8y=2x+1—>y=%x+%

vl ]
[2y=x]
77(1 1) >
2’4
|- 0‘ \.\ X
8y = 2x+ 1]

32.

33.

34.

The graphs intersect at (%, %) Since there is one

solution, this system is consistent and independent.
1 5
2y=5-x Dy=—3x+75

by=T-8x>y=—px+u

y
Mg |2 =5—x
~ N H
N
~N X
[e) TN
Al
i6y=7—37rA

The lines do not intersect. Their graphs are
parallel lines. So, there are no solutions that
satisfy both equations. This system is inconsistent.

08¢ — 1.5y = —10 5y = 15x + 5

12x + 2.5y =4 %y:—%x—i-%
| L
(=5, 4)
N \
;>A<4 0.8x— 1.5y = —10]
I

{1.2x + 2.5y = 4] N

o X

The graphs intersect at (—5, 4). Since there is one

solution, this system is consistent and independent.
1
16y=04x+1 —Sy=x+3

0.4y =0.1x + 025 >y =3x + &

L
*‘|1.6y=0.4x+1j
L
T
NE X
104y = 0.1x + 0.25]

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations.
So, there are infinitely many solutions to this
system. This system is consistent and dependent.
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1 2
35.3y—x=—2%y—§x—§ ‘ ‘ ‘yf*ﬂ ‘
i .
y—3x=2 —Sy=3x+2 —y—2x=1 6(1!3)77
\ !_4X +y= 7|
LT T T }y \7
ly—3x=2 > 5 x
X
L [y —x= 4] @ —1)
L~ — ,
| & o | L7 ﬂ
[~ X ‘ (-2,-3)_|\
— |5 = N
l The graphs of y — 2x = 1 and 4x + y = 7 appear
to intersect at (1, 3).
; i ) Check: Substitute the coordinates into each
The lines do not intersect. Their graphs are equation.
parallel lines. So, there are no solutions that y—2%=1 4 +y="T
satisfy both equations. This system is inconsistent. 3-9o1) 21 41)+327
36.2 —4x=3 >y=2c+o 1=1v T=7v
%x,y: 72—>y=§x+2 Th.egraphsof4x +y=7T7and 2y — x = —4 appear
to intersect at (2, —1).
[T T T T W ﬁ \ Check: Substitute the coordinates into each
[ i
4 - | equation.
Ty — = _2 3 [
I ¢ 7(1’3)7 dx +y=17 2y —x=—4
v 42)+ (-1 27 2(-1)—-22 -4
//,/ T=17v —4=-4v
l/ % x The graphs of y — 2x = 1 and 2y — x = —4 appear
/X to intersect at (—2, —3).
1/ Toy—4x=3] Check: Subst}tute the coordinates into each
¥ EEEE equation.
y—2x=1 2y —x=—4
The graphs intersect at (%, 3). Since there is one -3-2(-2)21 2(-3) —(-2) 2 -4
. . . . . 1=1v -4=-4v
soll-1t10n, this systfam 1.s conszst.ent and independent. The vertices are at the points (1, 3), (2, —1), and
37. Write each equation in slope-intercept form. (-2, —3)
3 ’ )
2y+38x=—-T—>y=—3x — % 39. Let x = the number of miles, and let y = the cost
3y —20=9 —y= %x +3 of renting a car.
Cost of . cost for miles cost for one
y . i . plus
- renting a car driven day.
\\ a —_— e —— ) ——
\ [3y — 2x = 9] y = 0.23x + 52
’X—& 1) Costof . cost for one
> \_ |0 X renting a car day.
—_— e —
y = 80
AN
2y + 3x=~7] N\
Llhxhhﬁ 40. y = 0.23x + 52
. y =80
The graphs appear to intersect at (—3, 1). 120
Check: Substitute the coordinates into each ,—‘_—@» ]
equation. Y= %Y 77(120, 80)
a - —
2y + 3x = —7 3y — 2 =9 @ 80 — /f‘ >
20 +3(-3)2 -7 31D -2-3) 29 g — A\
=7y 9=9 v O 40 [y =52 +0.23x]
The vertex is at the point (=3, 1).
38. Write each equation in slope-intercept form.
y—2=1 —y=2c+1 0 40 80 120 160
dx+y=T —->y=—4dx+7T Miles
% —x=—45y= %x —9 The graphs intersect at appr(')ximatel.y (120, 89).
The cost is $80 for both plans if you drive 120 miles.
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41.

42

43.

44

45.

46.

47.

48.

The cost of the two plans is the same for 120 miles.

The Deluxe Rental Plan is more expensive if the
mileage is less than 120, but the Standard Rental
Plan is more expensive if the mileage is more
than 120. Therefore, the Adam’s family should
choose the Deluxe Rental Plan.

The point (200, 8) is a point on the supply curve.
Thus, the supply would be 200,000 units.

The point (300, 8) is a point on the demand curve.
Thus, the demand would be 300,000 units.

Prices will tend to rise.

The point (300, 12) is a point on the supply curve.
Thus, the supply would be 300,000 units.

The point (200, 12) is a point on the demand curve.

Thus, the demand would be 200,000 units.
Prices will tend to fall.

The graphs intersect at (250, 10). Therefore, the
quantity will stabilize at 250,000 units.

The equilibrium price is $10.

Let x = the number of years after 2000, and

let y = the population in thousands.
population

Population . . . population
. is increase since plus *.

of Florida 2000 in 2000.

—_— N —m ) ) —
y = 304x + 15,982

Population . .npipulatlf)r? 1 population

of New York '* T SIEe PHS “in 2000,

—_— N — ) ) —
y = 98.6x + 18,976

y = 304x + 15,982
y = 98.6x + 18,976

S 24,000 ‘ ‘ ‘ ‘
§ | ||y =98.6x+ 18976
=
9 20,000
£ RN (15, 20,500)
P L — 1\ N
S 16,000 [y = 304x + 15,982
(]
H
S 12,000 s
0 4 8 12 16 20

Years After 1999
The graphs appear to intersect at (15, 20,500).
Therefore, the population of both states will be
about 20,500,000 in 2015.
Florida will probably be ranked third by 2020.
The graphs intersect in the year 2015, so New
York will still have a higher population in 2010,

but Florida will have a higher population in 2020.

Write each equation in slope-intercept form.
a 9

ax+by=c—oy=—3x+7

f

e

dx+ey=f—>y=—%x+

48a

48b.

48c.

49.

50.

51.

. A system is consistent and dependent if it has

an infinite number of solutions. This occurs
when the graphs of the equations are the same
line. This occurs when the slopes are equal and

the y-intercepts are equal or when % = % and

f

<

b e’
A system is consistent and independent if it has
exactly one solution. This occurs when the
graphs of the equations are intersecting lines.
This occurs when the slopes are not equal or

a d
when - # .

A system is inconsistent if it has no solution.
This occurs when the graphs of the equations
are parallel lines. This occurs when the slopes
are equal and the y-intercepts are not equal or
f

When% =%and% +

You can use a system of equations to track sales

and make predictions about future growth based

on past performance and trends in the graphs.

Answers should include the following.

¢ The coordinates (6, 54) represent that 6 years
after 1999 both the in-store sales and online
sales will be $54,000.

e The in-store sales and the online sales will
never be equal and in-store sales will continue
to be higher than online sales.

A; Write each equation in slope-intercept form.

%+ 3y =12 >y =—2x +4

2 —y=4 —HSy=2x—4
N A
[2x+3y=12 7>

2N
3,2) N

[0} X
/_\
P/r2x—y=4|»

The graphs appear to intersect at (3, 2).
Check: Substitute the coordinates into each

equation.
2x + 3y = 12 2x —y=4
2(3) +3(2) 2 12 23)—-224
12=12 v 4=4 v

The solution of the system is (3, 2).
C; Write each equation in slope-intercept form.

4x+8y=12—>y=—%x+%

x+y=3 —>y=-x+3
2c+y=3 —->y=-2x+3
x+2y=3 —>y=—%x+%

20+ 2y=6 -y=-x+3
Since 4x + 8y = 12 and x + 2y = 3 are equivalent,
their graphs are the same line.
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52.

53.

54.

55.

56.

57.

y = 0.125x — 3.005

y=—258

Clear the Y= list. Enter 0.125x — 3.005 as Y; and
—2.58 as Y,. Graph in the standard viewing window.
The solution of the system is (3.40, —2.58).

36x —2y=4—>y=18x — 2
—2Tx+y=3—->y=2Tx+3

Clear the Y= list. Enter 1.8x — 2 as Y, and

2.7x + 3 as Y,. Graph in the window X . = —10,
X ax =10,Y . =—15,andY_ = 5.The
solution of the system is (—5.56, 12).
y=0.18x + 2.7

y=-042x + 5.1

Clear the Y= list. Enter 0.18x + 2.7 as Y, and
—0.42x + 5.1 as Y,. Graph in the standard
viewing window. The solution of the system is
(4, 3.42).

16x+32y=8—>y=—-0.5x+25

1.2x + 24y =4 — y =—0.5x + 1.667

Clear the Y= list. Enter —0.5x + 2.5 as Y, and
—0.5x + 1.667 as Y,. Graph in the standard
viewing window. The intersect feature yields an
error message. The lines are parallel. There are
no solutions that satisfy both equations.

yf%x=6 —>y=%x+6
1 1 3
2y tox=3->y=—yx+y
Clear the Y= list. Enter %x + 6 as Y, and —%x + %
as Y,. Graph in the standard viewing window.
The solution of the system is (-9, 3.75).
Sy —bx=8—>y=10x + 16
3y —8x=-Toy=24x - 21
Clear the Y= list. Enter 10x + 16 as Y, and

24x — 21 as Y,. Graph in the window X ., = —10,
X =10,Y . = —50,andY___ = 50. The

max min max

solution of the system is (2.64, 42.43).

Page 115 Maintain Your Skills

58.

The boundary is the graph of y = 5 + 3x. Since
the inequality symbol is =, the boundary will be
solid. Use the slope-intercept form,y = 3x + 5.
Now test the point (0, 0).

y=5+3x

0=5+3(0)

0 =5 false

Shade the region that does not contain (0, 0).

y

/

7<|y=

5 + 3x|
J

il
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59.

60.

61.

62.

63.

64.

The boundary is the graph of 2x +y = —4. Since
the inequality symbol is >, the boundary will be
dashed. Use the slope-intercept form,y = —2x — 4.
Now test the point (0, 0).

2 +y > —4
2000 +0> -4
0> —4 true
Shade the region that includes (0, 0).
NEEEN
) L2x +y=—-4-—
\ 0 X

The boundary is the graph of 2y — 1 = x. Since
the inequality symbol is =<, the boundary will be

solid. Use the slope-intercept form, y = %x + %
Now test the point (0, 0).

2y —1=x
2000-1=0
—1=0 true

Shade the region that includes (0, 0).

y

7 |0 L

e
*|2y—1 =x|

Since this graph consists of a V-shape graph, it
represents an absolute value function (A).

Since this graph is a horizontal line, it represents
a constant function (C).

Since this graph consists of multiple line segments
that are not horizontal, it represents a piecewise
function (P).

|[x] —5=8
|x| =13
Casel: a=b or Case 2: a = —b
x=13 x=—13
Check: |x| —5=8 |x| —5=8
[13] —528 |-13] - 528
13-528 13-528
8=8 v 8=8 Vv

The solutions are 13 or —13. Thus, the solution
set is {—13, 13}.



65. Case1l: a =b or Case2: a = —b

w+3=12 w+3=-12

w=9 w=—-15
Check: |w + 3| = 12 |lw + 3| =12
|9+ 3] 212 |-15+ 3| 2 12
[12] 2 12 |-12] 2 12

12=12 v 12=12 v

The solutions are 9 or —15. Thus, the solution set
is {—15, 9}.
66. This sentence is never true. So the solution set is .
67.3|2t - 1| =15
|2t —1] =5

Casel: a=b or

2t—1=5
2t—-1+1=5+1
2t =6
2
2

W o

t=
Check: 3|2t — 1]
312(3) — 1]
3|6 —1]|
3|5]
3(5)

[ flo fko Il

15=15 v/

e
Ul U1 U1 O O

Case2: a=-b

2t —1=-5
260—-1+1=-5+1

2t = —4

2t -4

2 2

t=—-2

3|2t — 1] =15
3|12(-2) - 1] 2 15
3]-4-1]215
15

The solutions are 3 or —2. Thus, the solution set

is (~2, 3).
68. |4r+3| —7=10
|4r + 3| = 17

Casel: a=0b or

4r +3 =17

4r +3-3=17-3

4r =14
4r 14

4
r=

m\q%‘

Check:
|[4r + 3| —7=10

‘4(§)+3‘ ~ 7210
114 +3] —7210

|17] =7 2 10
17 - 7210
10=10 v

Case2: a=-b

4r + 3 = —17

4r +3-3=-17-3
4r = -20
4r _ —20
4 4
r=-5

|4r +3] —7=10

|4(=5) + 3] — 7 210

|-20 + 3| — 7210

|-17] =72 10
17 - 7210
10=10 v/

The solutions are % or —5. Thus, the solution set

is {—5, %}

69. Casel: a =0
k+7=3k—-11

k+7—3k=3k—11-3k

-2k +7=-11
2k +T7T-7=-11-7
—2k =-18
k=9

Check: |k + 7| =3k — 11

or Case 2: a = —b

k+7=-(3k—11)
k+7=-3k+11

k+7+3k=-3k+11+ 3k

4k +7=11

4k +7-7=11-17

4k =4
E=1
|k + 7] =3k — 11

[9+7] 2389 —11 [1+7| 231 11

|16 2 27 — 11
16 =16 v

18] 23 -11
8+ -8

Since 8 # —8, the only solution is 9. Thus, the

solution set is {9}.
70. 8 + 2n
71.x2 - 6

72. 4(a + 5)
73. 5 +1

74. Bx +5) - (2x+3)=3x+5—-2x — 3
=3x—2x+5—-3
=@B—-2x+(5B -3
=1x + 2
=x+ 2
75. By — 11) + (6y + 12) = 3y — 11 + 6y + 12
=3y +6y+12 - 11
=@+ 6)y+(12-11)
=9y +1
76. bx —y) +(=8x +Ty)=56x —y — 8x + Ty
=bx—8x+T7y —y
(B —8x+(7—1y
= —3x + 6y
77. 6(2x + 3y — 1) = 6(2x) + 6(3y) + 6(—1)
=12x + 18y + (—6)
=12x+ 18y — 6
78. 5(4x + 2y — x + 2) = 5(4x) + 5(2y) + 5(—x) + 5(2)
= 20x + 10y + (—5x) + 10
= 20x + 10y — 5x + 10
= 20x — 5x + 10y + 10
= (20 — 5)x + 10y + 10
= 15x + 10y + 10
79. 3(x + 4y) — 2(x + 4y) = 3(x) + 3(4y) — 2(x) — 2(4y)
=3x + 12y — 2x — 8y
=3x — 2x + 12y — 8y
=(3 —2x + (12 — 8)y
=1x + 4y
=x+4y

3.2 Solving Systems of Equations
Algebraically

Pages 119-120 Check for Understanding

1. See students’ work; for substitution one equation
should have a variable with a coefficient of 1.

2. There are infinitely many solutions.

3. Vincent; Juanita subtracted the two equations
incorrectly; —y — y = —2y, not 0.

4. Substitute 3x — 4 for y in the second equation and

solve for x.
y=4+x

3x —4=4+«x

2 —4=4
2x =8
x=4

Now, substitute the value for x in either original
equation and solve for y.

y=4+x
y=4+4
y=38

The solution of the system is (4, 8).

Chapter 3



5. Solve the second equation for ¢ in terms of d.

c+3d=10
c=10 - 3d
Substitute 10 — 3d for ¢ in the first equation and
solve for d.
4c +2d =10

4(10 — 3d) + 2d = 10

40 — 12d + 2d = 10

—10d = —30
d=3

Now, substitute the value for d in either original
equation and solve for c.

c+3d=10

c+3(3)=10

c+9=10
c=1

The solution of the system is (1, 3).

. In each equation, the coefficient of r is 2. If one
equation is subtracted from the other, the variable
r will be eliminated.

2r —3s = 11
(=) 2r+2s= 6
—5s= b
s=-1

Now find r by substituting —1 for s in either
original equation.

2r — 3s =11
2r —3(-1) =11
2r +3 =11

2r =8

r=4

The solution is (4, —1).

. Multiply the first equation by 3 and the second
equation by 2. Then add the equations to
eliminate the g variable.

2p + 4q = 18 6p + 12q = 54
3p—4qg =3 (+) 6p— 129 = 6
12p =60
p=5
Replace p with 5 and solve for q.
2p +4qg = 18
2(5) + 49 = 18
10 + 49 = 18
49 =8
qg=2

The solution is (5, 2).

. Multiply the first equation by 2. Then add the
equations to eliminate the a variable.

a—b=2 2a¢ — 2b =4
—2a +3b=3 (+) =22 +3b=3
b="17
Replace b with 7 and solve for a.
a—b=2
a—7=2
a=9

The solution is (9, 7).

Chapter 3

9.

10.

11.

In each equation, the coefficient of n is 1. If one
equation is subtracted from the other, the variable
n will be eliminated.

5m +n =10
) dm+n= 4
m = 6

Now find n by substituting 6 for m in either
original equation.

bm +n=10
56)+n =10
30+n=10

n=-20

The solution is (6, —20).

Solve the second equation for 4 in terms of g.
8h =5+ 12g
h=243
=5 T8
Substitute % + %g for A in the first equation and
solve for g.
3g —2h=-1
@—2@+%}>&

3g—%—3g:—1

5

4
Since there are no values of g and A that will
make the equation —% = —1 true, there are no

solutions for this system of equations.

Multiply the second equation by 2. Then add the
equations to eliminate the y varliable.
Try=7 wry=3
x5y =2 (H)2x—y=4
9 15
4% T2
10
=73

Replace x with % and solve for y.

x—%y:2
10 1

3 ¥ =2

1 4

T2¥Y T 73

_8

Y =3

The solution is (13*0, g) or (3%, 2%)



12.

C; Solve the second equation for y in terms of x.
2c+y=1
y=1-2x
Substitute 1 — 2x for y in the first equation.
4+ 3y =17
4 +3(1—-2x)=17
4c+3 —6x=17

3—2x=17
—2x =4
x=—-2

Now replace x with —2 in either equation to find
the value of y.

2ct+ty=1
20-2)+y=1
—4+y=1
y=5

Evaluate 2x + 2y to answer the original problem.

2x + 2y = 2(—2) + 2(5)
=—-4+10
=6

So, 2x + 2y = 6.

The answer is C.

Pages 120-122 Practice and Apply

13.

14.

Solve the second equation for j in terms of k.
Jtk=14
j=14 -k
Substitute 14 — & for j in the first equation and
solve for k.
2] — 3k =3
2(14 — k) — 3k =3
28 — 2k — 3k =3
—bk = —25
k=5
Now substitute the value for % in either original
equation and solve for j.

jtk=14
j+5=14
j=9

The solution of the system is (9, 5).
Solve the first equation for s in terms of r.
2r+s=11

s=11 - 2r
Substitute 11 — 2r for s in the second equation
and solve for r.

6r — 2s = —2
6r —2(11 — 2r) = -2
6r — 22+ 4r= -2
10r = 20

r=2

Now substitute the value for r in either original
equation and solve for s.

2r +s =11
22) +s=11
4+s=11
s=17

The solution of the system is (2, 7).

105

15.

16.

17.

Solve the first equation for b in terms of a.
5¢ — b =17
—-b =17 — 5a
b=5a— 17

Substitute 5¢ — 17 for b in the second equation
and solve for a.
3a+2b=5
3a +2(5a — 17) =5
3a+10a —34=5
13a = 39
a=3
Now substitute the value for a in either original
equation and solve for b.

5a — b =17

53) - b=17

15 - b6=17
-b=2
b=-2

The solution of the system is (3, —2).

Solve the first equation for w in terms of z.
—w—z=-2
—w=z-—2
w=2-z

Substitute 2 — z for w in the second equation and
solve for z.
4w + 5z = 16

42 -2)+5z2=16

8 —4z+5z=16

z=18

Now substitute the value for z in either original
equation and solve for w.

-w—z=-2
-w—8=-2
-w =206
w=-6

The solution of the system is (—6, 8).

Solve the second equation for d in terms of c.
2c=8—-d

d+2c=8
d=8—-2c

Substitute 8 — 2¢ for d in the first equation and
solve for c.
6¢c + 3d = 12
6c + 3(8 — 2¢) = 12
6c +24 — 6¢ = 12
24 =12
Since there are no values of ¢ and d that will
make the equation 24 = 12 true, there are no
solutions for this system of equations.

Chapter 3



18.

19.

20.

21.

22,

Solve the first equation for x in terms of y.
2c+4y =6
2 =6 — 4y
x=3— 2y
Substitute 3 — 2y for x in the second equation and
solve for y.
Tx =4+ 3y

783 —2y) =4+ 3y
21 — 14y = 4 + 3y

21 — 17y =4
—17y = —17
y=1

Now substitute the value for y in either original
equation and solve for x.

Tx =4 + 3y
Tx =4+ 3(1)
Tx=4+3
Tx =17
x=1

The solution of the system is (1, 1).

In each equation, the coefficient of v is 1. If one
equation is subtracted from the other, the variable
v will be eliminated.

utv= 17

(=) 2u+v=11
—u =—4
u=4

Now find v by substituting 4 for « in either
original equation.

utv="17
4+v="17
v=3

The solution is (4, 3).

Multiply the first equation by 2. Then add the
equations to eliminate the n variable.
m—-—n=-9 2m — 2n = —18
im+2n=9 (HTm+2n=_9
Im = -9
m= -1
Replace m with —1 and solve for n.
m-n=-9
-1-n=-9
-n=-8
n=_8

The solution is (—1, 8).

Multiply the first equation by 2 and the second
equation by 3. Then subtract the equations to
eliminate the p variable.

3p — 5g =6 6p — 10g = 12
2p —4q =4 (=) 6p — 129 =12
2 =0
qg=0
Replace ¢ with 0 and solve for p.
3p —5g=6
3p —50)=6
3p =6
p=2

The solution is (2, 0).

Multiply the first equation by 4 and the second
equation by 5. Then add the equations to
eliminate the y variable.
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23.

24,

25.

26.

4x — 5y = 17 16x — 20y = 68

3x+4y=5 (+) 15x + 20y = 25

31x =93

x=3
Replace x with 3 and solve for y.
4x — 5y =17
4(3) — by =17
12 — 5y =17
-5y =5

y=-1

The solution is (3, —1).

Multiply the second equation by 2. Then add the
equations to eliminate the d variable.

2c +6d =14 2c +6d =14

%c_gdzg (H)e—6d =16

3c =30

c=10

Replace ¢ with 10 and solve for d.

2c +6d =14
2(10) + 6d = 14
20 + 6d = 14
6d = —6
d=-1

The solution is (10, —1).

Multiply the second equation by 3. Then subtract
the equations to eliminate the s variable.

3s + 2t =-3 3s +2t= -3
s+%t=—4 (=)38s+ t=-12
t=9
Replace ¢ with 9 and solve for s.
3s + 2t = -3
3s+2(9 =-3
3s+18 = -3
3s = —-21
s=-7

The solution is (-7, 9).

Multiply the first equation by 3. Then subtract
the equations to eliminate the r variable.
r+4s= -8 3r +12s = —-24

3r+2s=6 (=)3r+ 2s= 6
10s = —30
s=-3
Replace s with —3 and solve for r.
r+4s= -8
r+4(-3)=-8
r—12=-8
r=4

The solution is (4, —3).

Multiply the second equation by 2. Then subtract
the equations to eliminate the m variable.

10m — 9n =15 10m — 9n = 15

5m — 4n =10 (=) 10m — 8n = 20

-n=-5

n=5
Replace n with 5 and solve for m.
5m — 4n = 10
5m — 4(5) = 10
5m — 20 =10
5m = 30
m==6

The solution is (6, 5).



27. Multiply the first equation by 6 and the second
equation by 7. Then add the equations to
eliminate the d variable.

3¢ —Td=-3 18¢ — 42d = —18

2¢ +6d = —34 (+) 14¢ + 42d = —238

32¢c = —256

c=-—-8
Replace ¢ with —8 and solve for d.

3¢ —Td=-3
3(—8) —7d=-3
—24 —7d = -3
-7d = 21
d=-3

The solution is (—8, —3).

Multiply the first equation by 3 and the second
equation by 4. Then add the equations to
eliminate the A variable.

28.

6g — 8h =50 18g — 24h = 150

4g + 6h = 22 (+)16g + 24h = 88

34g = 238

g="17
Replace g with 7 and solve for A.
6g — 8h =50
6(7) — 8h =50
42 — 8h = 50
—8h =8

h=-1

The solution is (7, —1).

29. Solve the first equation for g in terms of p.
20 =7+ q
2p —T=gq

Substitute 2p — 7 for g in the second equation
and solve for p.
6p — 3q = 24
6p —32p — 1) =24
6p —6p +21 =24
21 =24
Since there are no values of p and ¢ that will
make the equation 21 = 24 true, there are no
solutions for this system of equations.
3x=—31+2y —3x — 2y = —31
5x + 6y = 23 5x + 6y = 23
Multiply the first equation by 3. Then add the
equations to eliminate the y variable.

30.

3x —2y=-31 9x — 6y = —93
5x + 6y = 23 (+)5x + 6y = 23
14x = =70
x=-5
Replace x with —5 and solve for y.
5x + 6y = 23
5(—5) + 6y = 23
—25 + 6y = 23
6y = 48
y=38

The solution is (=5, 8).

Multiply the first equation by 2 and the second
equation by 3. Then subtract the equations to
eliminate the u variable.

31.

3u+5v==6 6u + 10v = 12
u —4v=-17 (=) 6u —12v = -21
22v = 33

_3

V=73
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32.

33.

34.

35.

Replace v with % and solve for u.

3u+5v==6
3u+5@>:6
3u+ 5 =6
3u=f%

1

Lo L

The solution is (*%, %)
Multiply the second equation by 2. Then add the
equations to eliminate the b variable.

3a —2b=-3 3a — 2b = -3
3a+b=3 (+)6a +2b= 6
9 = 3

1

a=73

Replace a with % and solve for b.

3a+b=3
3(3) +5=3
1+b=3

b-2

The solution is (%, 2).
Multiply the second equation by 2. Then subtract
the equations to eliminate the s variable.

s+ 3t =27 s+3t= 27

35+ 2t =19 (Ds+4r= 38

—t=-11

t=11
Replace ¢ with 11 and solve for s.

s+ 3t =27
s+ 3(11) = 27
s +33=27
s=—6

The solution is (—6, 11).
Substitute 6 — 2g for fin the second equation and
solve for g.
1 1
of t38=1
1 1
56 —29)+5g=1
1 1
1-35g+38=1
1=1
Since the equation 1 = 1 is true for all values of

f and g, there are infinitely many solutions for
this system of equations.

Multiply the first equation by 2. Then subtract
the equations to eliminate the x variable.
0.25x + 1.75y = 1.25 0.5x + 3.5y = 2.5

0.5x + 2.5y = 2 (=) 05x +25y= 2
y=20.5
Replace y with 0.5 and solve for «.
0.5x + 2.5y = 2
0.5x + 2.5(0.5) = 2
0.5x +1.25 =2
0.5x = 0.75
=15

The solution is (1.5, 0.5).
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36. Multiply the first equation by 3. Then subtract
the equations to eliminate the m variable.
0.4m +1.8n =8 1.2m +5.4n =24
1.2m + 3.4n =16 (=)1.2m + 3.4n = 16

2n= 8
n=4

Replace n with 4 and solve for m.
0.4m + 1.8n =8
0.4m + 1.84) =8

04m +72=38
0.4m = 0.8
m=2

The solution is (2, 4).

37. Let x = one number, and y = another number.
3x + 5y = 54
y=x—2
Substitute x — 2 for y in the first equation and
solve for x.
3x + 5y = 54

3x +5x —2)=54
3x +5x — 10 = 54
8x =64
x=8
Now, substitute the value for x in either original
equation and solve for y.

y=x—2
y=8-2
y=6

The solution is (8, 6). Thus, the numbers are
8 and 6.

Let x = one number, and y = the other number.

xty _
o =17

38.

3x :%y

Solve the first equation for x in terms of y.

xry
5 =1

x+y=14
x=14 —y
Substitute 14 — y for x in the second equation and

solve for y.
1
3x =3y

3(14—y)=%y
42—3y:%y
42 = 7y
12=y

Now, substitute the value for y in either original
equation and solve for x.

3x=%y
3x = 5(12)
3x=6
x=2

The solution is (2, 12). Thus, the numbers are
2 and 12.
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39. Let x = the number of members who rented skis,
and y = the number of members who rented
snowboards.
x+y=28
16x + 19y = 478
Solve the first equation for x in terms of y.
x+y=28
x=28—y
Substitute 28 — y for x in the second equation and
solve for y.
16x + 19y = 478
16(28 — y) + 19y = 478
448 — 16y + 19y = 478
3y =30
y =10
Now, substitute the value for y in either original
equation and solve for x.
x+y=28
x+ 10 =28
x =18
18 members rented skis and 10 members rented
snowboards.

40.

41. Let x = the number of 2-bedroom apartments and
y = the number of 3-bedroom apartments.
x+y=6

700x + 900y = 4600

Multiply the first equation by 700. Then subtract
the equations to eliminate the x variable.
x+y=6 700x + 700y = 4200
700x + 900y = 4600 (=) 700x + 900y = 4600

—200y = —400
y =2
Replace y with 2 and solve for x.
x+y=6
x+2=6
x=4

There were four 2-bedroom apartments and two
3-bedroom apartments vacant.



42. Solve 2x +y = —12

2x —y = —8.
Add the equations to eliminate the y variable.
2ct+ty=—-12
(H2x—y= -8
4x = —-20
x= -5
Replace x with —5 and solve for y.
2% +y=—12
2(=5)+y=-12
-10+y=-12
y=-2

The solution is (=5, —2).
Solve 2x —y = —8
4dx + 2y = 24.
Multiply the first equation by 2. Then add the
equations to eliminate the y variable.

2¢c—y=-8 4x — 2y = —16
4x + 2y = 24 (Hdx+2y= 24
8x = 8
x=1
Replace x with 1 and solve for y.
2 —y= -8
21)—y=-8
2—y=-8
—y=-10
y=10

The solution is (1, 10).

Solve 2c+y=-12 or 2x +y = —12
2c—y—4=0 2x —y =4.
Add the equations to eliminate the y variable.
2¢c+y=-12
(H2x—y= 4
4x = -8
x=-2
Replace x with —2 and solve for y.
2 +y=—-12
2(-2)+y=-12
-4+y=-12
y=-8

The solution is (—2, —8).
Solve 2x —y —4=0or 2x —y =4

dx + 2y = 24 4x + 2y = 24.
Multiply the first equation by 2. Then add the
equations to eliminate the y variable.

2c—y=4 4x—2y= 8

dx + 2 =24 (+)4x + 2y =24

8x =32

x=4

Replace x with 4 and solve for y.

2c—y=4
24)—y=4
8—y=4
—y=-4
y=4

The solution is (4, 4).
The vertices are (—5, —2), (1, 10), (-2, —8), and
4, 4).
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43.

44.

45.

46.

417.

48.

49.

Let x = the number of printers, and

y = the number of monitors.

x+y=30

700x + 200y = 15,000

Multiply the first equation by 700. Then subtract
the equations to eliminate the x variable.

x+y=30 700x + 700y = 21,000

700x + 200y = 15,000 (—) 700x + 200y = 15,000

500y = 6000

y=12
Replace y with 12 and solve for x.

x+y=30
x+12=30
x =18

There were 18 laser printers and 12 color monitors.

Let x = the number of true/false questions, and
y = the number of multiple-choice questions.
2x + 4y = 100
y=2-x
Substitute 2x for y in the first equation and solve
for x.

2x + 4y = 100
2x + 4(2x) = 100
2x + 8x = 100
10x = 100

x =10

Now, substitute the value for x in either original
equation and solve for y.

y =2x
y = 2(10)
y =20

There will be 10 true/false questions and
20 multiple-choice questions.

10D + 20(1) = 10 + 30
=40
Yes, they should finish the test within 40 minutes.

Let a = the number of minutes of step aerobics,

and s = the number of minutes of stretching.
a+s=40

11a + 4s = 335

Multiply the first equation by 4. Then subtract

the equations to eliminate the s variable.

a+s=40 4a +4s= 160

11a + 4s = 335 (=)1la +4s= 335

Ta =-175

a=25
Replace a with 25 and solve for b.

a+s=40
25 +s =40
s=15

She should do step aerobics for 25 minutes and
stretch for 15 minutes.
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1 1

50.Letm=;andn=;.
1,3 3 3
Ty =4 > m+t3n=y
3 2 5 5
x T y—12 Sm-—2n=7,

Multiply the first equation by 3. Then subtract
the equations to eliminate the m variable.

m+3n=% 3m+9n=%
3m—2n:% (=)3m —2n %
1n =+

_1

n=7%

Replace n with % and solve for m.

3

m+3n =7
1 3
m+3(6)—4
1 3
m+2=4
_1

m=y

Replace m with i and solve for x.

1
m=y
1_1
4 x
=4
Replace n With%and solve for y.
1
n=y
1_1
6y
y=6

The solution for the original system of equations
is (4, 6).

51. You can use a system of equations to find the

monthly fee and rate per minute charged during
the months of January and February. Answers
should include the following.

e The coordinates of the point of intersection are
(0.08, 3.5).

e Currently, Yolanda is paying a monthly fee of
$3.50 and an additional 8¢ per minute. If she
graphs y = 0.08x + 3.5 (to represent what she
is paying currently) and y = 0.10x + 3 (to
represent the other long-distance plan) and
finds the intersection, she can identify which
plan would be better for a person with her level
of usage.

52. C; Replace x with 10 and solve for y.

x+y=6
10+y=6
y=—4
Replace x with 10, y with —4, and solve for z.
x=y+z
10=—-4+z
14 =2

53. A; Solve 2y = 4x

4y + 8x = 48.
Solve the first equation for y in terms of x.
2y = 4x
y=2x
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Substitute 2x for ¥ in the second equation and

solve for x.
4y + 8x = 48
4(2x) + 8x = 48
8x + 8x = 48
16x = 48
x=3

Page 122 Maintain Your Skills

54.

55.

56.

y=x+2
y=x-—-1
y
]y=x+2|
o X
|Ay=x—1*
7

The lines do not intersect. Their graphs are
parallel lines. So, there are no solutions that
satisfy both equations. This system is inconsistent.

4y—2x:4%y:%x+1

1 1
y—x=1 -y=5x+1

y

no
<
I
~

4y

ol ¥

-

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations.
So, there are infinitely many solutions to this
system. This system is consistent and dependent.

Ixty=1->y=-3x+1
y=2x—4 y= 2x—4
L 1Y
A

~|3x+y=1LI
o|\ X
Hy=2x— 4N K1, —2)—
V I\
LEA

The graphs intersect at (1, —2). Since there is one
solution, this system is consistent and independent.



57.

58.

59.

60.

The boundary is the graph x + y = 3. Since the
inequality symbol is =, the boundary will be solid.
Use the slope-intercept form y = —x + 3. Now test
the point (0, 0).

x+y=3
0+0=3
0=3 true
Shade the region that includes (0, 0).
y
(o) X
|x+ y=3 X

The boundary is the graph of 5y — 4x = —20.
Since the inequality symbol is <, the boundary
will be dashed. Use the slope-intercept form,

y= %x — 4. Now test the point (0, 0).

By —4x < —20
5(0) — 4(0) < —-20
0-0<-20
0< —20 false
Shade the region that does not contain (0, 0).
y
X
o X
/,'
I"
N
Le |5y — ax= 20
y

The boundary is the graph of 3x + 9y = —15.
Since the inequality symbol is =, the boundary

will be solid. Use the slope-intercept form,
1

y=—3%x— g Now test the point (0, 0).
3x + 9y = —15
3(0) + 9(0) = —15
0+0=-15
0= -15 true
Shade the region that includes (0, 0).

y

3x + 9y = —15]

|

/lo

y=Tx+4
—-Tx+y=4
Tx—y=-4
So,A=7,B=—1,and C = —4.
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

x =Yy
x—y=0
So,A=1,B=—1,and C = 0.
3x=2— 5y
3x + by =
So0,A=3,B=5,and C = 2.
6x=3y—9
6x — 3y = -9
2¢c—y=-3
So,A=2,B=—-1,and C = -3
1
y=3x—3
f%x+y=f3
x—2y=6
So,A=1,B=—2,and C = 6.
%y—6:1—x
2
Yy =T7—x
2
x+3y="17
3x + 2y =21

So,A=3,B=2,and C = 21.

Substitute each value given into the formula.
Then evaluate the expression using the order of

operations.
E

I= R+r

_ 15

= 235+0.15

_ 15

~ 25

=0.6
The current is 0.6 ampere.

Test the point in the inequality.
3x +2y =10
3(2)+2(-1) =10
6-2=10
4 =10 true
Yes, (2, —1) is a solution.
Test the point in the inequality.

4x — 2y >6
4(3) —2(3)>6
12-6>6

6 >6 false

No, (3, 3) is not a solution.
Test the point in the inequality.
Tx + 4y = —-15
7(—4) + 42)= —-15
—-28 +8=-15
—20 = —15 false
No, (—4, 2) is not a solution.
Test the point in the inequality.
Ty + 6x <50
7(5) + 6(—5) <50
35 -30<50
5 <50 true
Yes, (=5, 5) is a solution.
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Page 122 Practice Quiz 1
1. Write each equation in slope-intercept form.
y= 3x+ 10
y=-x+6

}N Ay ]
7(_1’% Ty =3x+ 10
/
/ iy=—x+6"
y o X

The graphs appear to intersect at (—1, 7).

Check: y = 3x + 10 y=-x+6
723(-1)+10 72—-(-1)+6
7=7V 7T=7V

The solution of the system is (-1, 7).
2. Write each equation in slope-intercept form.

% +3y =12 5y= —2x +4
2x—y=4 -HSy=2x—4

N y ¥
~ /.
@5{(3, 2)
2x + 3y = 12]L /1 \N{ ;
[9)
J2x—y=4k

The graphs appear to intersect at (3, 2).

Check: 2x + 3y = 12 2x —y=4
2(3) +3(2) £ 12 23)—224
12=12 v 4=4v

The solution of the system is (3, 2).
3. Substitute x + 5 for y in the second equation and

solve for x.
x+y=9
x+x+5=9
2x =4
x=2

Now, substitute the value for x in either original
equation and solve for y.

y=x+5
y=2+5
y=1

The solution of the system is (2, 7).

4. Multiply the second equation by 3. Then subtract
the equations to eliminate the y variable.

2x+ 6y =2 2c+ 6y = 2
3x + 2y =10 (=) +6y= 30
—Tx = —28

x=4

Chapter 3
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Replace x with 4 and solve for y.

2x + 6y =2
2(4) + 6y =2
8 +6y=2
6y = —6
y=-1

The solution is (4, —1).
5. Let x = the number of passengers at Hartsfield,
and y = the number of passengers at O’Hare.

x+y=150.5
x=55+y
Substitute 5.5 + y for x in the first equation and
solve for y.
x+y=150.5
55+y+y=150.5
2y = 145
y =725

Now, substitute the value for y in either original
equation and solve for x.

x=55+y
x=5.5+172.5
x =178

Hartsfield had 78 million passengers and O’Hare
had 72.5 million passengers.

3-3 | Solving Systems of Inequalities

by Graphing

Page 125 Check for Understanding
1. Sample answer:y >x + 3,y <x — 2
2. The statement is true.

3a. Solution of y =x — regions 1 and 4
Solution of y = —x — regions 3 and 4
The intersection of these regions is Region 4.
Solution of y = x — regions 2 and 3
Solution of y = —x — regions 1 and 2
The intersection of these regions is Region 2.
Solution of y =x — regions 1 and 4
Solution of y = —x — regions 1 and 2
The intersection of these regions is Region 1.
Solution of y = x — regions 2 and 3
Solution of y = —x — regions 3 and 4
The intersection of these regions is Region 3.

3b.

3c.

3d.

4. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

y A

.
I
~




5. Graph all of the inequalities on the same

coordinate plane and shade the region or regions
that are common to all.

y
ly=—2x+4,
o X
I\
|7=x—2|
I A

. The inequality |x — 1| = 2 can be written as
x—1=2andx - 1= -2.

Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

ALY A
A‘\
|x+y=é—| L
.
Y
(o] \s X
=1~ A
1X f [x=13% y
o
Y ‘ ‘V

. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

YA
4

g e]x=1}—x

x+2y=

2x +

=

{2

~
S~/
~a

Y

. Graph each inequality. The intersection of the
graphs forms a triangle.

y [ ]
\\(%;2)
3y+5x=16
\'4
A (=3 \\ i
/
ST

The coordinates (—3, —3), (2, 2), and (5, —3) can
be determined from the graph. The vertices of the
triangle are at (—3, —3), (2, 2), and (5, —3).

113

9.

10.

11.

Graph each inequality. The intersection of the
graphs forms a rectangle.

y HEE

[x+y=11]
ﬂ y=x+7 2,9)
{7, 4)
-4,3)
o X

(1,-2)

The coordinates (2, 9), (7, 4), (1, —2), and (—4, 3)
can be determined from the graph. The vertices of
the rectangle are at (2,9), (7, 4), (1, —2), and (—4, 3).
Let b = the number of packages of bagels.

b=2

Let m = the number of packages of muffins.
m=3

The cost restriction can be written

2.5b + 3.5m = 28.

Graph all of the inequalities. Any ordered pair in
the intersection of the graphs is a solution of the

system.
10 ml A ‘ ‘
8 <-: b=2|
\\
2 6 N {2.5b + 3.5m = 28}—
t —7
=]
s 4 N
2 l__,\'_| \\ ~
m=3 N
|| \b
0 2 4 6 8 10 12
Bagels
Sample answer: 3 packages of bagels and

4 packages of muffins; 4 packages of bagels and
4 packages of muffins; 3 packages of bagels and
5 packages of muffins

Pages 126-127 Practice and Apply

12.

Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

Y| A
| N—
ly=31—
(o) X
ax=211 |
Y|
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13. Graph all of the inequalities on the same 17. Graph all of the inequalities on the same

coordinate plane and shade the region or regions coordinate plane and shade the region or regions
that are common to all. that are common to all.
Aty [t ]
[4x—3y= ﬂ A
IR 4
o X ol \» | x
'I
12y—x=\—6 R
o””
< ™ > v ;’
I ——t 7
L lx=—-1~"] M - - /
Yy [ ] ] ¥
14. Graph all of the inequalities on the same 18. Graph all of the inequalities on the same
coordinate plane and shade the region or regions coordinate plane and shade the region or regions
that are common to all. that are common to all.
A y y
~ ’ /
. # I 1 4
AN . Hy=5x+ 1 .
S0y = 92— —
U ;
’ N ol Ir X
’ N X 4
A o EN {y=2x-3[]"
’ l‘}\/= Y+ 4] \ﬁll

15. The inequality |y| = 2 can be written asy =2 19. Graph both inequalities.
and y = —2. Graph all of the inequalities on the y -
same coordinate plane and shade the region or ]
regions that are common to all. | —7, ] ol7 B I x
T 1] =3 p
] 7
y= Jl td /r/ \IE
< m/m A & =238
’ >z
L4
o =
’ !L_ __2 X
< z >
\ The graphs do not overlap, so the solutions have
’ . . . .
— . The solution set is .
v y=x—23| no points in common
20

. The inequality |x| = 3 can be written as x = 3

16. Graph all of the inequalities on the same and x = —3. The inequality |y| > 1 can be
coordinate plane and shade the region or regions written asy > 1lory < —1.
that are common to all. Graph all of the inequalities on the same
% V4 coordinate plane and shade the region or regions
at are common to all.
\ i that to all
13x+2y=6Li\\ A y A
o II X !_y - 1—! x=3
N
4x—y=2| \
4 . %\I o X
o 11
y A X=—3> y="1
‘ ‘ Y Y
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21. The inequality |x + 1| = 3 can be written as 25. Graph each inequality. The intersection of the

x+1=3andx+1=-3. graphs forms a triangle.
Graph all of the inequalities on the same (1,4)
coordinate plane and shade the region or regions [T1 1Y [T 11
that are common to all.
y=2x+2] L,2x ty=6
A YI AL ]
. - 31 x=2 l
-y o X
— 1 x+3y= 6—| o \
0 X (3,-4) |/ (5,4) \‘*
N \4
| g x=—4] A
Y Y The coordinates (=3, —4), (1, 4), and (5, —4) can
. . be determined from the graph. The vertices of the
22. Graph all of the inequalities. triangle are at (—3, —4), (1, 4), and (5, —4).
21N A4 26. Graph each inequality. The intersection of the
graphs forms a triangle.
Ty =2x+ 1]\ WYY G5 AT |
y=2x-2] {0.4) \

\[3x+y=9 —x+3y=12 E—]’(:s ]

4 . 4x+3y=12 \S,o)
YN 0 g

The graphs of y = 2x + 1 and y = 2x — 2 do not N
overlap, so the solutions have no points in Y LY

common. The solution set is &. The coordinates (0, 4), (3, 0), and (3, 5) can be

23. Graph all of the inequalities on the same determined from the graph. The vertices of the
coordinate plane and shade the region or regions triangle are at (0, 4), (3, 0), and (3, 5).

that are common to all.

27. Graph each inequality. The intersection of the

I YA graphs forms a triangle.
2=l N
12x+ 4y =—7] y ,
A o) l:..—7 |x+y=9!
I i X [y =2x+ 3l
Y

A_T" A i ©
{x—3y=2] IS X

RN n 0

24, Graph each inequality. The intersection of the 710 _1')
graphs forms a triangle. ‘i '
y T
“\L rx— 2y =12}
x=0
(Oy 4) ~ X+ 2y= 8
l 28
(8,0) |
\g The coordinates (—6, —9), (2, 7), and (10, —1) can
10](0, 0) 7]} be determined from the graph. The vertices of the
v y‘= ‘0 triangle are at (—6, —9), (2, 7), and (10, —1).

The coordinates (0, 0), (0, 4), and (8, 0) can be
determined from the graph. The vertices of the
triangle are at (0, 0), (0, 4), and (8, 0).
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28.

29.

Graph each inequality. The intersection of the
graphs forms a quadrilateral.

y \

>~
I
LN

>
+
T

-

<
I

y=x+2

2]
/
)4 Y
The coordinates (—11, —3), (—1, —3), and (6, 4)
can be determined from the graph. To find the
coordinates of the fourth vertex, solve the system

of equations x = 6 and 2y = x + 5.
Find y by substituting 6 for x in the second

equation.
2y=x+5
2y =6+5
2y =11

1
y =5y

The vertices of the quadrilateral are at (—11, —3),
(—1, -3), (6, 4), and (6, 5%)

Graph each inequality. The intersection of the
graphs forms a quadrilateral.
20 4V
y=2X+11I% [x+2y=12]
—
(-4.3) :
A
4 f y=x—5|
X+ 2y= ZHIO X
| [ ] ‘1) N

The coordinates (—4, 3), (=2, 7), and (4, —1) can
be determined from the graph. To find the
coordinates of the fourth vertex, solve the system
of equationsy =x — 5 and x + 2y = 12.
Substitute x — 5 for y in the second equation and
solve for x.

x+ 2 =12
x+20x —5)=12
x+2x—10=12

3x =22

1
x =13

Chapter 3
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30.

31.

Now find y by substituting 7% for x in the first

equation.

y=x—5
1

y=T3-5
1

y =23

The vertices of the quadrilateral are at (—4, 3),
(~2,7), (4, 1), and (7% 2%)

Graph each inequality. The intersection of the
graphs forms a triangle.

WY M}
y—x=3 0,3)
Ly+x=3|
0o X
4, 1) % (4, 1)
y=-1]
L[]

From the graph we can determine that the height
of the triangle is 4 units and the base is 8 units.

A =1bh

= 2(8)(4)
=16
Graph each inequality. The intersection of the
graphs forms a triangle.
\lk ) y
s 11)
N T —al
\ L’Z+ x=38|
N
[ X= 3 | \\ /#
| N )4
\| N\ N
5, 3) ——
/ N
(o] ,// \\ X
/r/ ﬁ/— x=-2 “\|
(-3, -4

From the graph we can determine that the height
of the triangle is 8 units and the base is 16 units.

1
3 bh
- Lae)®)

=64
The area is 64 square units.



32.

33.

Let x represent the number of hours cutting
grass. Let y represent the number of hours raking
leaves. He cannot work for a negative number of
hours. We can write this information as x = 0 and
y = 0. He cannot work more than 15 hours per
week. This information can be written as
x + y = 15. Bryan wants to earn at least $120 per
week. This information can be written as
10x + 12y = 120. Graph all of the inequalities.
Any ordered pair in the intersection of the graphs
is a solution of the system.

16

y
12 PN\

0 N

(]

2 12 \\

3 N |

g N\ 1/

=z 8 \ \<

2 6 \\ \

£ . NN

T T IN \\
2 Mox + 12y =120] N
0 2 4 6 8 10 12 14 16

Hours Cutting Grass

A category 3 hurricane has wind speeds between
111 mph and 130 mph. This information can be
written as 111 = s and s = 130. A category

3 hurricane has storm surges between 9 ft and
12ft. This information can be written as 9 < A
and A = 12.

Graph all of the inequalities. Any ordered pair in
the intersection of the graphs is a solution of the

system.
16
h A A
14
— 1]
g ﬁ;/L?J
o 12 >
2
a —s=130] |
€ 10 Hh=9]
& U >
8
s=111 =
A s
0 8 100 120 140 160

Wind Speed (mph)

34. Since 140 mph is between 131 mph and 155 mph,

Hurricane Floyd was a category 4 hurricane.
From the chart we can determine that its storm
surges were between 13 ft and 18 ft.
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35.

36.

37.

Let x represent the number of loaves of pumpkin
bread. Let y represent the number of loaves of
Swedish soda bread. The number of loaves cannot
be negative. We can write this as x = 0 and y = 0.
They only have 24 cups of flour and 26 teaspoons
of baking powder. We can write this as

2x + léy =24 and x + Qéy = 26. Graph all of the

inequalities. Any ordered pair in the intersection
of the graphs is a solution of the system.

y
14 \\ 2x+ 15y = 24]
LN

10

[x+ 2.5y =26

) ./
‘ N
2

Swedish Soda
o0

\

2 4 6 8 101214 7%
Pumpkin

o

Sample answer: 2 loaves of pumpkin bread and

8 loaves of soda bread; 4 loaves of pumpkin bread
and 6 loaves of soda bread; 8 loaves of pumpkin
bread and 4 loaves of soda bread

The intersection point is the only point that is a
solution to 2x + 1.5y = 24 and x + 2.5y = 26.
Thus, 6 loaves of pumpkin bread and 8 loaves of
soda bread uses all of the ingredients.
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38. |x| + |y| =5->|y| =5— |x]|
The inequality |y| =5 — |x| can be written as
y=5—|x| andy = —(5 — |x]).
y=56-|x| - |x|=5-y
y=—(5—|x])> x| =5+y
The inequality |x| =5 — y can be written as
x=5—-yandx = —(5 — y).
The inequality |x| = 5 + y can be written as
x=5+yandx = —(5 +y).
Therefore, the inequality |x| + |y| =5 can be
writtenas =5 =x+y=<5and -5 =x —y <5.
Likewise, the inequality |x| + |y| = 2 can be
writtenasx +y=2orx +y=—-2o0rx—y=2or
x —3y = —2. Graph all of the inequalities.

y
N A
[=y="5] xty=5
0 X
x+y=—5L| Nx—y=5
¥ N

X—y=2 [x+y=2

From the graph we can determine that the side
length of the outer square is 5V/2 and the side
length of the inner square is 2V2.

A=S2-82
= (5V2)? — (2V2)?
=50—8
=42

The area is 42 square units.

39. The range for normal blood pressure satisfies four

inequalities that can be graphed to find their

intersection. Answers should include the following.

e Graph the blood pressure as an ordered pair; if
the point lies in the shaded region, it is in the
normal range.

e High systolic pressure is represented by the
region to the right of x = 140 and high diastolic
pressure is represented by the region above
y =90.

40. B; The dashed line is x = —3 and the regions to
the right of the dashed line satisfy x > —3. The
solid line is y = —2 and the regions below the
solid line satisfy y = —2. Therefore, the shaded
region satisfies the system
x>-3
y=-2.

41. Sample answer:y =6,y =2, x =5 x =1

Chapter 3
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Page 127 Maintain Your Skills
42, Multiply the first equation by 2. Then add the
equations to eliminate the y variable.

4x —y = —20 8x — 2y = —40

x+ 2 =13 Hx+2y= 13

9x =27

x= -3

Replace x with —3 and solve for y.
4x —y=-20
4(=3)—y=-20
-12 -y =-20
—y=-8
y=28

The solution is (—3, 8).

Multiply the second equation by 2. Then add the
equations to eliminate the y variable.

43.

3x —4y = —2 3x —4y = —2
5x + 2y = 40 (+)10x +4y = 80
13x = 78
x=06
Replace x with 6 and solve for y.
3x — 4y = -2
3(6) — 4y = -2
18 —4y = -2
—4y = —20
y=25

The solution is (6, 5).

Multiply the first equation by 3 and the second
equation by 4. Then subtract the equations to
eliminate the x variable.

44,

dx + b5y =17 12x + 15y = 21
Sx — 2y =34 (—)12c— 8y = 136
23y = —115
y=-5
Replace y with —5 and solve for x.
dx + 5y =17
4x + 5(=5) =17
dx—-25=17
4x = 32
x=28

The solution is (8, —5).



45.

46.

47.

Write each equation in slope-intercept form.

y=2x+1
y=f%xf4

VA

The graphs appear to intersect at (=2, —3).
Check: Substitute the coordinates into each

equation.

y=2x+1 y=f%xf4
~322(-2)+1 ~32—5(-2)— 4
-3=-3Vv -3=-3Vv

The solution of the system is (—2, —3).

Write each equation in slope-intercept form.
x+ y=-3-5y=-2x—-3

6x+3y=-9—->y=-2x—3

Y]
[2x+y= 3]
\ [0 X
\Nf
6x+ 3y= -9
(6x+3y= 9]

Since the equations are equivalent, their graphs
are the same line. Any ordered pair representing
a point on that line will satisfy both equations. So,
there are infinitely many solutions to this system.

Write each equation in slope-intercept form.

2x—y=6 —Sy=2x—6

—x+8y:12%y=%x+g

HEE

—x+8y=12
\

N

| "

(o) X

réx—y=6f

The graphs appear to intersect at (4, 2).
Check: Substitute the coordinates into each

equation.
2t —y=6 —x + 8y =12
24)—226 -4+ 8(2) 212
6=6 v 12=12 /

The solution of the system is (4, 2).
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48.

49.

50.

51.

52.

53.

54.

Find the slope of the line.
_ Yo7V
m Xg = Xy
_ 9-4
6—(—4)
_ 5
10
_1
~ 2

Substitute for m, x and y in the slope-intercept
form.

y=mx+b
4=2(-4)+b
4=-2+5b
6=">

The y-intercept is 6. So, the equation in slope-
intercept form is y = %x + 6.

flx)=4x + 3
f(=2)=4(-2) + 3
=-8+3

=bx — 17
=5(-1)—7
=-5-7
=-12
glx)=5x—17
g3)=5(3) -7
=15-17
=8
flx) =4x + 3
f(6) = 4(6) + 3
=24+3
=27
flx) =4x + 3
f(0.5) = 4(0.5) + 3
=2+3
=5
glx)=5x—17
g(—0.25) = 5(—-0.25) — 7
-1.25 -7
= —8.25

gx)
g(—1

Page 128 Graphing Calculator Investigation

1.

(Follow-Up of Lesson 3-3)
Enter 4 as Y,. Since y is greater than 4,
shade above the line.

Step 1:
Step 2: Enter —x as Y,. Since y is less than —x,
shade below the line.

Display the graphs by pressing |GRAPH|.

Step 3:

[—10, 10] scl: 1 by [—10, 10] scl: 1

Chapter 3



Enter —2x as Y,. Since y is greater than
—2x, shade above the line.

Enter —3 as Y, Since y is less than —3,
shade below the line.

Display the graphs by pressing |GRAPH|.

sl

[—10, 10] scl: 1 by [—10, 10] scl: 1

3. Step 1: Enter 1 — x as Y,. Since y is greater than

1 — x, shade above the line.
Enter x + 5 as Y,. Since y is less than
x + 5, shade below the line.

Display the graphs by pressing |GRAPH].

Step 2:

Step 3:

[—10, 10] scl: 1 by [—10, 10] scl: 1

4. Step 1: Enter x + 2 asY,. Since y is greater than

x + 2, shade above the line.

Enter —2x — 1 as Y,. Since y is less than
—2x — 1, shade below the line.

Display the graphs by pressing [GRAPH].

Step 2:

Step 3:

[—10, 10] scl: 1 by [—-10, 10] scl: 1
2x — 5
1 3
2y=s-—x+3 -Dy=s-—3x+5
Step 1:

5.3y= 6x— 15>y =

Enter 2x — 5 as Y,. Since y is greater
than 2x — 5, shade above the line.

Step 2: Enter —%x + % as Y,. Since y is less than
—2x + 3, shade below the line.

Display the graphs by pressing [GRAPH].

Step 3:

[—10, 101 scl: 1 by [—10, 10] scl: 1

Chapter 3
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6.y+3x=6->y=-3x+6
y—2x=9->y=2x+9
Step 1: Enter —3x + 6 as Y. Since y is greater

than —3x + 6, shade above the line.

Enter 2x + 9 as Y,. Since y is less than

2x + 9, shade below the line.

Display the graphs by pressing [GRAPH].

Step 2:

Step 3:

[—10, 10] scl: 1 by [—5, 15] scl: 1

7.6y +4dx =12 >y = —ox + 2
By —3x=—10 5y = ox — 2
Step 1: Enter —%x + 2 as Y,. Since y is greater

than féx + 2, shade above the line.

Step 2: Enter %x — 2 as Y, Since y is less than

%x — 2, shade below the line.

Display the graphs by pressing [GRAPH].

Step 3:

By + 4x=12

5y—3x=—10

[—10, 10] scl: 1 by [—10, 10] scl: 1
8. %y—x2—2—>y24x—8
%y+2x$4 —>y=—6x+ 12

Step 1: Enter 4x — 8 as Y. Since y is greater

than 4x — 8, shade above the line.
Enter —6x + 12 as Y,,. Since y is less
than —6x + 12, shade below the line.

Display the graphs by pressing [GRAPH].

Step 2:

Step 3:

[—10, 101 scl: 1 by [—10, 10] scl: 1

3-4 | Linear Programming

Pages 132 Check for Understanding
1. The statement is sometimes true. Some feasible
regions are not bounded.

2. Sample answer:y = —x,y=x — 5,y =0



3. Step 1: Find the vertices of the region.
Graph the inequalities.

7%

(1,4)

A

o
ywé

Y

The polygon formed is a triangle with vertices at

(1, 2), (1, 4), and (5, 2).

Step 2: Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the

function.
(x,y) 2x — 3y flx, y)
(1,2) | 2(D) — 3(2) —4
(1,4) | 2(1) —34) | —10
(5,2) | 2(5) — 3(2) 4

The maximum value is 4 at (5, 2).
The minimum value is —10 at (1, 4).

4. Graph the system of inequalities.

A 71N
s G
o X
\
L 7 v‘

There are only two points of intersection, (—3, 1)

and (%, 1).

(x, ) 5x —2y) | flx,y)
(=3, 5(=3) —2(1) | —17
5 5 19
B den | ¥
The minimum is —17 at (3, 1).
Although f1 (%, 1) is 13*9, it is not the maximum

value since there are other points in the solution
that produce greater values. For example,

f(2,0) = 10 and f(—3, —20) = 25. It appears that
because the region is unbounded, f(x, y) has no
maximum value.
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5. Step 1:

Step 2:

6. Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.
Y
_ (1,3) (6, 3) L
R, (%) 101~
o X
¥

The polygon formed is a quadrilateral
with vertices at (0, 1), (1, 3), (6, 3), and
(10, 1).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, y) 3x+y | flx,y)
0,1) 3(0) +1 1
(1, 3) 3(1) + 3 6
(6, 3) 3(6) + 3 21
(10, 1) | 3(10) + 1 31

The maximum value is 31 at (10, 1).
The minimum value is 1 at (0, 1).

Find the vertices of the region. Graph the
inequalities.
Y| A A
AT
(7,85
(2,6)
LA
0[(2,0) X
(7,-5)]
Y ‘

The polygon formed is a quadrilateral
with vertices at (2, 0), (2, 6) (7, 8.5), and
(7, —5).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, 5) 8x + 3y flx, y)
(2,0) | 8(2) + 3(0) 16
(2,6) | 82 +3(6) | 34
(7,8.5) | 8(7) + 3(8.5)| 81.5
(7, -5)| 8(7) + 3(=5)| 41

The maximum value is 81.5 at (7, 8.5).
The minimum value is 16 at (2, 0).

Chapter 3



7. Step 1:

Step 2:

8. Step 1:

Step 2:

Chapter 3

Find the vertices of the region. Graph the
inequalities.

ALY

SL(-24) A
(4, 1)/
Ny
(o) X
"(=2]-93) -
D ©,-3)| |

Y ’ ‘ ‘

The polygon formed is a quadrilateral
with vertices at (=2, —3), (=2, 4), (2, —3),
and (4, 1).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, y) x—y e, y)
(-2,-3)| —2—-(-93) 1
(-2,4) | —-2—-4 -6
@2,-3) | 2-(-3) 5

4,1) 4-1 3

The maximum value is 5 at (2, —3).

The minimum value is —6 at (=2, 4).
Find the vertices of the region. Graph the
inequalities.

YA N
// 7
L~

- o
e
/ i ,
Id \
Y
The polygon formed is a quadrilateral
with vertices at (=3, —1), (-1, 2), (2, 3),
and (3, —2).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, ) x—y flx, y)
(=8, -D| -83-(-1| -2
(-1,2) -1-2 -3

(2, 3) 2-3 -1
3, -2) 3—-(-2) 5

The maximum value is 5 at (3, —2).
The minimum value is —3 at (—1, 2).
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9.

10.

11.

12.

13.

14.

Since the number of tote bags cannot be negative,
¢ and ¢ must be nonnegative numbers.

c=0and €=0

A canvas tote bag uses 1 yard of leather, and a
leather tote bag uses 3 yards of leather.

c+3({ =56

A canvas tote bag uses 4 yards of canvas, and a
leather tote bag uses 2 yards of canvas.

4c + 2€ =104

Graph the system of inequalities.

\

2 sel 3

N
S

10,182
T~

N
o

(20, 12)

Leather Tote Bags
5 o

[¢]

H

7 (0,0)

-
Ly

L
0 4

-~

(‘26,‘0) | N
8 12 16 20 24 28°
Canvas Tote Bags

From the graph three of the vertices are at (0, 0),
(26, 0), and (20, 12). To find the fourth vertex
solve the system ¢ = 0 and ¢ + 3¢ = 56.
Substitute 0 for ¢ in the second equation.
c+3¢=56

0+3(="56
3¢ =56

2

€=18;

The four vertices are at (0, 0), (26, 0), (20, 12),
and (0, 18%).

The function that describes the income is

fle, €) = 20c + 35¢.

Substitute the coordinates of the vertices into the
function.
(c, 0 20c + 35¢ fle, ©
(0, 0) 20(0) + 35(0) 0
(26, 0) 20(26) + 35(0) 520
(20, 12) | 20(20) + 35(12) | 820
(0, 18%) 20(0) + 35(18%) 6533

The maximum value for the function is 820 at
(20, 12). This means that the maximum profit is
$820 when they make 20 canvas tote bags and
12 leather tote bags.

The maximum profit is $820.
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15. Step 1:

Step 2:

16. Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.

y

| A
[

13)

|
!
(6,

1)

y

The polygon formed is a triangle with
vertices at (0, 1), (6, 1), and (6, 13).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

)

=
>

o) X

A

(x, y) x—y |flxy)
0,1) 0+1

6, 1) 6+1 7
(6, 13) 6 + 13 19

The maximum value is 19 at (6, 13).

The minimum value is 1 at (0, 1).

Find the vertices of the region. Graph the
inequalities.

yi T

(0, —4)

|

The polygon formed is a triangle with
vertices at (0, —4), (3, —4), and (3, 5).
Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

A
Y

Y

@y | x—y |fixy
0,-4)| 0—(—4) 4
(3,-4)| 3—(-4) 7
3,50 | 3-5 -2

The maximum value is 7 at (3, —4).
The minimum value is —2 at (3, 5).
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17. Step 1:

Step 2:

18. Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.

YA A

Y

(5

o X
L 7 L 7

The polygon formed is a quadrilateral
with vertices at (1, 2), (1, 4), (5, 2), and
(5, 8).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x,y) 3x — 2y flx, v)
(1, 2) 3(1) — 2(2) -1
1,4 | 3(1)—-24) -5
(5,2) | 3(5)—22) 11
(5,8) | 3(5) —2(8) -1

The maximum value is 11 at (5, 2).

The minimum value is —5, at (1, 4).

Find the vertices of the region. Graph the
inequalities.

VI AT AT

7 ; VAN
2 >

Y Y

The polygon formed is a quadrilateral
with vertices at (2, 1), (2, 3), (4, 1), and
(4, 4).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, y) 3y—x | flx,y)
2,1) 3(1) +2 5
(2,3) 3(3) + 2 11
4,1) 3(1)+4 7
4, 4) 3(4)+ 4 16

The maximum value is 16 at (4, 4).
The minimum value is 5 at (2, 1).

Chapter 3



19. Graph the system of inequalities.

yb T

(3,5)

There are only two points of intersection,
(-3, —1) and (3, 5).

(x,9) 4x — 3y flx, )
(=3,-1)| 4(—3)—3(—-1) -9
(3,5) 4(3) — 3(5) -3

The minimum is —9 at (-3, —1).

Although f(3, 5) is —3, it is not the maximum
value since there are other points in the solution
that produce greater values. For example,

f(—=1, —2) = 2 and f(—3, —6) = 6. It appears that
because the region is unbounded, f(x, y) has no
maximum value.

20. Step 1:

Step 2:

Chapter 3

Find the vertices of the region. Graph the
inequalities.

WAL A

12

12)

N

o 8 | x
\
\

| (6, ~6)
| 8§ ww \
The polygon formed is a quadrilateral
with vertices at (2, 2), (2, 8), (6, —6), and
(6, 12).

Use a table to find the maximum and
minimum values of flx, y). Substitute the

coordinates of the vertices into the
function.

(x, y) —-x+3y |flx,y)
(2,2) -2+ 3(2) 4
(2, 8) -2+ 3(8) 22
(6,—-6)| —6+3(—6) | —24
(6,12) | —6 + 3(12) 30

The maximum value is 30 at (6, 12).
The minimum value is —24 at (6, —6).
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21. Step 1:

Step 2:

22, Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.

y
~
(0,2) (2,1)] |
.o X
(0,00} 13,0

The polygon formed is a quadrilateral
with vertices at (0, 0), (0, 2,), (3, 0), and
(2, 1).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x, y) 3y —4x | flx,y)
(0,0) | 3(0) — 4(0) 0
0,2) | 3(2) — 4(0) 6
(3,0) | 3(0) —4(3) -12
2,1 | 31)—4©2 -5

The maximum value is 6 at (0, 2). The
minimum value is —12 at (3, 0).

Find the vertices of the region. Graph the
inequalities.

Y
0,7)
(4,3)
/
ool T/
- 2 >
v )‘ ‘(2,‘0),i

The polygon formed is a quadrilateral
with vertices at (0, 0), (0, 7), (2, 0), and
(4, 3).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

(x,y) 5x — 2y flx, )
(0,0) | 5(0) —2(0) 0
0,7 | 5(0)—2(7) -14
(2,0) | 5(2) —2(0) 10
4,3) | 5(4)—2(3) 14

The maximum value is 14 at (4, 3).
The minimum value is —14 at (0, 7).



23. Graph the system of inequalities.

N y
(3,0)
\o X
\
7 NRIEA
¥l 1|
There are only two points of intersection, (0, —3)
and (3, 0).
(x,y) 3x+4y | flx,y)
(0,-3)|3(0) +4(-3)| —12
(3,0) | 3(3) + 4(0) 9

The minimum is —12 at (0, —3).
Although £(3, 0) is 9, it is not the maximum value
since there are other points in the solution that

produce

greater values. For example, f(0, 5) = 20

and f(—3,9) = 27. It appears that because the
region is unbounded, f(x, y) has no maximum

value.
24, Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.

y \
(8.6)
(0,4 —
I~

/

\-

(4,0)
o X
¥
The polygon formed is a triangle with
vertices at (4, 0), (0, 4), and (8, 6).

Use a table to find the maximum and
minimum values of f{x, y). Substitute the
coordinates of the vertices into the
function.

@,y | x—2y | flxy)
4,0) | 4—2(0) 4
0,4 | 0-24) | -8
(8,6) | 8 —2(6) —4

The maximum value is 4 at (4, 0).
The minimum value is —8 at (0, 4).
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25. Step 1:

Step 2:

26. Step 1:

Step 2:

Find the vertices of the region. Graph the
inequalities.

y
L
1 (0,2 —1/1(4,3) |
‘/
[o) X
/
/(7 _1)
[AAEREL

The polygon formed is a triangle with
vertices at (0, 2), (4, 3), and (%, —%)

Use a table to find the maximum and
minimum values of f(x, y). Substitute the
coordinates of the vertices into the
function.

(x, y) 4x + 3y | flx, )
0,2) | 4(0)+ 32 6
4,3) | 4(4)+ 33 25

701 7 1 25
EEEE
The maximum value is 25 at (4, 3). The
minimum value is 6 at (0, 2).

Find the vertices of the region. Graph the
inequalities.

y
/l

L
1 (0,2 —1/1(4,3)|

| //

(2,0)
[6) X
/l
/

The polygon formed is a triangle with
vertices at (0, 2), (2, 0), and (4, 3).

Use a table to find the maximum and
minimum values of f(x, y). Substitute the
coordinates of the vertices into the
function.

@y | 3y+x | flx,y)
0,2) | 3(2)+0 6
(2,0) | 3(0)+2 2
4,3) | 33)+4 13

The maximum value is 13 at (4, 3).
The minimum value is 2 at (2, 0).

Chapter 3



27. Graph the system of inequalities.

WINA
SEEEEEE/pn
\\X/ \\
02\

A
y \

There are only two points of intersection, (3, 0)
and (2, 5).

@y | x+3y |flx,y
(3,0) | 3+ 3(0) 3
2,5) | 2+3(5) 17

Although f(2, 5) is 17, it is not the maximum
value since there are other points in the solution
that produce greater values. For example,

f(3,5) = 18 and f(10, 10) = 40. Although £(3, 0) is
3, it is not the minimum value since there are
other points in the solution that produce lesser
values. For example, f(5, —1) = 2 and

f(10, —4) = —2. It appears that because the region
is unbounded, f(x, y) has no maximum or
minimum value.

28. Step 1: Find the vertices of the region. Graph the

inequalities.
y
(2,2
| (0,1) (4,1)"]
X
] (0,‘ 0[o (5‘, 0)‘

The polygon formed is a pentagon with
vertices at (0, 0), (0, 1), (2, 2), (4, 1), and
(5, 0).

Use a table to find the maximum and
minimum values of f(x, y). Substitute the
coordinates of the vertices into the

Step 2:

function.
(x, ) 3x —5y | flx,y)
(0,0) | 3(0) —5(0) 0
0,1 | 3(0)—5() -5
(2,2) | 3(2)—52) —4
(4,1) | 3(4)—5(1) 7
(5,0) | 3(5) —5(0) 15

The maximum value is 15 at (5, 0).
The minimum value is —5 at (0, 1).

Chapter 3
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29.

30a.

30b.

30c.

30d.

30e.

31.

Step 1: Find the vertices of the region. Graph the
inequalities.

y A

/
n

The polygon formed is a pentagon with
vertices at (2, 1), (2, 3), (4, 4), (5, 3), and
4,1).

Use a table to find the maximum and
minimum values of flx, y). Substitute the
coordinates of the vertices into the
function.

Step 2:

flx, y)
-2
-10
~12

x — 4y
2 —4(1)
2 —4(3)
4 —4(4)
(5, 3) 5 — 4(3) =7
4,1 4 —4(1) 0

The maximum value is 0 at (4, 1).
The minimum value is —12 at (4, 4).

(2, )
2,1)
(2, 3)
(4, 4)

Sample answer: Write a function, f(x, y),

such that f(1, 2) > f(1, 4) > f(5, 2).

fle,y) = —2x -y

Sample answer: Write a function, f(x, y),

such that £(1, 4) > f(1, 2) > f(5, 2).

fle,y) =8y — 2x

Sample answer: Write a function, f(x, y),

such that £(5, 2) > f(1, 4) > f(1, 2).

fle,y) =x+y

Sample answer: Write a function, f(x, y),

such that f(1, 2) > f(5, 2) > f(1, 4).

fle,y) = —x — 3y

Sample answer: Write a function, f(x, y),

such that f(5, 2) = f(1, 4) > f(1, 2).

flx,y) =x + 2y

Since the number of calculators cannot be
negative, ¢ and g must be nonnegative numbers.
c=0andg=0.

A graphing calculator uses 1% hours of production

time, and a CAS calculator uses 1 hour of
production time.

c+15g =85

A graphing calculator uses 2 hours for encasement
and quality control, and a CAS calculator uses

é hour for encasement and quality control.

0.5¢ + 2g =40
A system of inequalities isc = 0,g = 0,
1.5g + ¢ = 85, and 2g + 0.5¢ = 40.



32.

33.

34.

35.

36.
317.
38.

39.

40.

Graph the system of inequalities.

80}’
2170
B B0 fc+ 1.59 = 85]
3 503{ e
S 40 N [05¢+2g=40
£ 130[(0 20)*%7/\ N
= 204 H N 1
g 0 gy \\\80,‘0)
©1710,0) \

OY 10 2030 40 50 60 70 80¢

CAS Calculators

From the graph, the vertices of the feasible region
are at (0, 0), (0, 20), and (80, 0).

The function that describes the profit is

fle, g) = 65¢ + 50g.

Substitute the coordinates of the vertices into the
function.

(c, @) 66c + 50g fle, @)

(0,0) | 65(0) + 50(0) 0

(0,20) | 65(0) + 50(20) | 1000

(80, 0) | 65(80) + 50(0) | 5200

The maximum value for the function is 5200 at
(80, 0).

This means that the maximum profit is $5200
when they make 80 CAS calculators and 0
graphing calculators.

The maximum profit is $5200.
See students’ work.

Since the number of acres cannot be negative,

¢ and s must be nonnegative numbers.
c=0,s=0

There are 4500 acres available for planting these
two crops.

¢+ s =4500

The corn can be planted at a rate of 250 acres per
day and soybeans at a rate of 200 acres per day,
and Dean has 20 days in which to plant.

S50 T 500 = 20 — 4c¢ + 5s = 20,000

_S_

250 " 200
Graph the system of inequalities.
l S
4090 \
TON
3000 P\ N
(0, 4000) I
2090 (250‘0, 2000)
\
1000 N
L N
(0,0) (4500, 0)NY
ov [ T [e000] [ T4000[ Te

From the graph, the vertices of the feasible region
are at (0, 0), (0, 4000), (4500, 0), and (2500, 2000).
The function that describes the profit is

flc,s) = 26¢ + 30s.

Substitute the coordinates of the vertices into the
function.
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41.

42,

(c, s) 26¢ + 30s fle, s)

(0, 0) 26(0) + 30(0) 0

(0, 4000) 26(0) + 30(4000) 120,000
(4500, 0) 26(4500) + 30(0) | 117,000
(2500, 2000) | 26(2500) + 30(2000) | 125,000

The maximum value for the function is 125,000 at
(2500, 2000). This means that the maximum
profit is $125,000 when he plants 2500 acres of
corn and 2000 acres of soybeans.

The function that describes the profit is

fle,s) = 29¢ + 24s.

Substitute the coordinates of the vertices into the
function.

(c, s) 29¢ + 24s fle, s)
(0,0) 29(0) + 24(0) 0
(0, 4000) 29(0) + 24(4000) 96,000
(4500, 0) 29(4500) + 24(0) 130,500
(2500, 2000) | 29(2500) + 24(2000) | 120,500

The maximum value for the function is 130,500 at
(4500,0). This means that the maximum profit is
$130,500 when he plants 4500 acres of corn and

0 acres of soybeans.

Let ¢ = the number of chocolate chip cookies, and
p = the number of peanut butter cookies.

At least three of each type of cookie should be in
each package.

c=3andp=3

The packages will contain between 6 and

12 cookies, inclusively.

6=c+pandc+p=12

Graph the system of inequalities.

Pl A

12

(3,

©

(9,3) +—
9 >

3,3)

Peanut Butter Cookies
D

o 3 6 9 | 12¢
Chocolate Chip Cookies

From the graph, the vertices of the feasible region
are at (3, 3), (3, 9), and (9, 3).

The function that describes the profit is

flc, p) = 0.25¢ + 0.26p

Substitute the coordinates of the vertices into the
function.

(¢, p) 0.25¢ + 0.26p | f(c, p)
(3,3) | 0.25(3) + 0.26(3) 1.53
(3,9) | 0.25(3) + 0.26(9) 3.09
(9,3) | 0.25(9) + 0.26(3) | 3.03

The maximum value of the function is 3.09 at

(3, 9). This means that the maximum profit is
$3.09 when they package 3 chocolate chip cookies
and 9 peanut butter cookies.

Chapter 3



43. There are many variables in scheduling tasks.
Linear programming can help make sure that all
the requirements are met. Answers should
include the following.

e Let x = the number of buoy replacements and
let y = the number of buoy repairs. Then, x = 0,
y=0,x=38,and x + 2.5y = 24.

¢ The captain would want to maximize the
number of buoys that a crew could repair and
replace; so flx, y) = x + y.

e Graph the inequalities and find the vertices of
the intersection of the graphs. The coordinates
(0, 24) maximize the function. So the crew can
service the maximum number of buoys if they
replace 0 and repair 24 buoys.

44, A; Substitute the coordinates of the vertices into

the function.

@,y | x+3y |flxy)
0,0) | 0+ 3(0) 0
(4,0) | 4+ 3(0) 4
(5,5) | 5+ 3(5) 20
0,8) | 0+3(8) 24

The maximum value is 24 at (0, 8).
The minimum value is 0 at (0, 0).
45. C; The length of side AB is V52 + 22 or V29 units.
A =2
= (V29)?
=29
The area is 29 square units.

Page 135 Maintain Your Skills

46. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

y
/1
@+x=4
[o) X
e x—al—

47. Graph both inequalities.

LI A /
[3x—2y=—6| /
\\//
y4
o) X
/ A
/ / y=%x—1

'

The graphs do not overlap, so the solutions have
no points in common. The solution set is .

Chapter 3

48. Multiply the first equation by 5 and the second
equation by 4. Then, subtract equations to
eliminate the x variable.

4x + 5y = 20 20x + 25y = 100
Bx +4y =17 (—) 20x + 16y = 28
9y = T2
y=28
Replace y with 8 and solve for x.
4x + 5y = 20
4x +5(8) = 20
4x + 40 = 20
4x = —20
x=-5

The solution is (=5, 8).
49. Multiply the first equation by 4. Then, add
equations to eliminate the y variable.

6x +y =15 24x + 4y = 60

x —4y =—10 (+) x—4y=-10

25x = 50

x=2
Replace x with 2 and solve for y.

6x +y=15
6(2) +y=15
12+y=15
y=3

The solution is (2, 3).

50. Multiply the second equation by 8. Then, add
equations to eliminate the y variable.

3x + 8y = 23 3x + 8y = 23
Bx —y = 24 (+) 40x — 8y = 192
43x =215
x=5
Replace x with 5 and solve for y.
3x + 8y = 23
3(5) + 8y = 23
15 + 8y = 23
8 =8
y=1

The solution is (5, 1).
51. Let ¢ represent the average cost per pupil

per year.
The the the the
. average . cost
number times plus cost in equals .
of years cost per 1986 n
year 2001.
15 . c + 3479 = 7489
52. 15¢ + 3479 = 7489
15¢ + 3479 — 3479 = 7489-3479
15¢ = 4010
15c _ 4010
15 15
¢~ 267.33

The average cost per pupil increased about
$267 per year.

53. Additive Inverse Property
The Inverse Property says that the sum of a
number and its additive inverse is 0.



54.

55.

56.

57.

58.

59.

60.

61.

62.

Associative Property of Multiplication
The Associative Property says that the way you
group three numbers when multiplying does not
change the product.
Multiplicative Inverse Property
The Inverse Property says that the product of a
number and its multiplicative inverse is 1.
Distributive Property
The Distributive Property says that the product of
a number and a sum is equal to the sum of the
products of the number and each addend.
x+y+z=-2+6+5

=9
The value is 9.
2x —y + 82 =2(-2) — 6 + 3(5)
-4 -6+ 3(5)
-10 + 15

=5

The value is 5.
—x + 4y — 2z

—(=2) + 4(6) — 2(5)
2 + 4(6) — 2(5)
=2+24-10
=16
The value is 16.
bx + 2y —2z=5(-2) + 2(6) — 5
=-10+12-5

The value is —3.
3x —y + 4z =3(-2) — 6 + 4(5)
=—-6-6+20
=8
The value is 8.
—2x — 3y + 2z = —2(—2) — 3(6) + 2(5)
=4-18 + 10
=—4
The value is —4.

Page 135 Practice Quiz 2

1.

Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

I —x=1]

D A2
’

.
’
4
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2. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

vt
—Hy=x+3
/
/ }Ay=3x—4k
o) X

3. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

4 \ [4x+y=16
7
& \/
Wa
7 ~
[x+3y=15]T1\
\
fo) X
N
4., Step 1: Find the vertices of the region. Graph the
inequalities.

N/
Xm‘, 6)

0,9y I\

B HL (0,0) \3,0
- of [ [ X%

The polygon formed is a quadrilateral
with vertices at (0, 0), (0, 4), (3, 0) and
(1, 6).

Use a table to find the maximum and
minimum values of f(x, y). substitute the
coordinates of the vertices into the

Step 2:

function.
fx,y)| 2x+y | flx,y)
0,0) | 2(00+0 0
0,4) | 2(00+4 4
3,0 | 23)+0 6
(1,6) | 2(1) +6 8

The maximum value is 8 at (1, 6).
The minimum value is 0 at (0, 0).
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5. Step 1: Find the vertices of the region. Graph the 2

inequalities. + (=2,4,3)
NEZEEERN T 1
(5,60 7 ¢
\ 1
(_1 3) l l l l l l l /
\ (5' 1) I I I I __o I I I I I y
o X 1
\ 1
("1, —‘3) Y x 1

The polygon formed is a quadrilateral 3. Draw the x-, y-, and z-axes.

with vertices at (-1, 8), (1, —3), (5, 1), and Begin by finding the point (1, —5, 0) in the

(5, 6). xy-plane.

The z-coordinate is 7, so move the point up 7 units
parallel to the z-axis.

The point lies in octant 2.

Step 2: Use a table to find the maximum and
minimum values of f(x, y) Substitute the
coordinates of the vertices into the

function. z
@y | 4x-3y |finy a-sn
(-1,3)| 4(-1)—-3(3) | —13 i
1,-3)| 40 -3-3 | 13 1
5, 1) 4(5) — 3(1) 17 1
(5, 6) 4(5) — 3(6) 2 +
The maximum value is 17 at (5, 1). T
The minimum value is —13 at (—1, 3). /I ——— o) ——— Y
Page 137 Algebra Activity A

(Preview of Lesson 3-5)
1. Draw the x-, y-, and z-axes. Begin by finding the 4. Begin by finding the x-, y-, and z-intercepts.
point (5, 3, 0) in the xy-plane. x-intercept y-intercept
The z-coordinate is 6, so move the point up 6 units Lety = 0andz = 0. Letx = 0Oand z = 0.

parallel to the z-axis. The point lies in octant 1. 3x =6 6y =6
2 x=2 y=1

z-intercept

//7_ Letx =0andy = 0.

T z2=6
//’ =+ To sketch the plane, graph the intercepts, which
e + have coordinates (2, 0, 0), (0, 1, 0), and (0, 0, 6).
/_fs_, 36) * | Then connect the points.
1 z
I I N ! (0,0, 6)

X

2. Draw the x-, y-, and z-axes. Begin by finding the
point (—2, 4, 0) in the xy-plane.
The z-coordinate is 3, so move the point up 3 units
parallel to the z-axis
The point lies in octant 5.
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5. Begin by finding the x-, y-, and z-intercepts.

x-intercept y-intercept
Lety =0andz = 0. Letx = 0andz = 0.
2x = 20 -5y =20

x =10 y=-

z-intercept
Letx =0andy = 0.
4z = 20
z=5
To sketch the plane, graph the intercepts, which

have coordinates (10, 0, 0), (0, —4, 0), and (0, 0, 5).

Then connect the points.

(10,0,0) Y18 T
X

. Begin by finding the x-, y-, and z-intercepts.

x-intercept y-intercept
Lety =0andz = 0. Letx = 0andz = 0.
x=3 3y =3

y=1

z-intercept
Letx = 0andy = 0.
-6z =3
1
2= "9
To sketch the plane, graph the intercepts, which
have coordinates (3, 0, 0), (0, 1, 0), and (O, 0, —%)
Then connect the points.

z

(0, 0, 0.5) T (0 1 0)
| | | | 11 I’ !I | |
1 T T __/'r 1 T T v
(3,0,0) B
3
% 4

7. Begin by finding the x-, y-, and z-intercepts.

x-intercept y-intercept
Lety =0andz = 0. Letx =0andz = 0.
—-3x =15 5y =15

x=-5 y=3

z-intercept
Letx = 0andy = 0.

10z = 15
3
z=7

To sketch the plane, graph the intercepts, which
have coordinates (=5, 0, 0), (0, 3, 0), and (O, 0, %)

Then connect the points. Remember this is only a
portion of the plane that extends indefinitely.

. Begin by finding the x- and z- intercepts.

x-intercept z-intercept

Lety = 0andz = 0. Letx =0andy = 0.
6x = 18 9z =18

x=3 z=2

There is no y-intercept. The equation 6x + 9z = 18
represents a plane that does not intersect the
y-axis. To sketch the plane, graph the intercepts,
which have coordinates (3, 0, 0) and (0, 0, 2).
Connect the points, and shade half the plane.

4
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9.

10.

11.

12.

13.

Begin by finding the x- and y-intercepts.
x-intercept y-intercept
Lety = 0 and z =0. Letx =0 and z = 0.
4x = 24
x=6
There is no z-intercept. The equation 4x — 6y = 24
represents a plane that does not intersect the
z-axis. To sketch the plane, graph the intercepts,
which have coordinates (6, 0, 0) and (0, —4, 0).
Connect the points, and shade half the plane.

600 |
|

y

The equation can be written in the form
Ax + By + z = C. D is the lowest common
multiple of 8, 3, and 6. So, D = 24.

A :%orS.B :%or —8.C:%or4.
Therefore, the equation is 3x — 8y + 4z = 24.
The equation can be written in the form

Ax + By+ Cz = D. D is the lowest common
multiple of 10, 4, and 5. So, D = 20.

A =1%0r2.B =%0r5.C =%or —4.
Therefore, the equation is 2x + 5y — 4z = 20.

The equation can be written in the form
Ax + By + Cz = D. D is the lowest common

multiple of 4 and 12 that is also divisible by 5.
So, D = 12.

A %or24.B=%or3.C= b

13 Or —-1.

2
Therefore, the equation is 24x + 3y — z = 12.
In octant 1, x is positive, y is positive, and z is
positive. In octant 2, x is positive, y is negative,
and z is positive. In octant 3, x is positive, y is
negative, and z is negative. In octant 4, x is
positive, y is positive, and z is negative. In octant
5, x is negative, y is positive, and z is positive. In
octant 6, x is negative, y is negative, and z is
positive. In octant 7, x is negative, y is negative,
and z is negative. In octant 8, x is negative, y is
positive, and z is negative.

14a. The graph of x = —3 on a number line is the

point at —3.

| I I I S N N [ —
YT

-6 -3 0

14b. The graph of x = —3 on a coordinate plane is the

vertical line through the point (-3, 0).
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A y
x==3]
o X
Y
14c. The graph of x = —3 on a three-dimensional

space is the plane through the point (-3, 0, 0)
that is parallel to the yz-plane.

14d. One is a point (one-dimensional), one is a line
(two-dimensional), and one is a plane (three-
dimensional).

14e. The graph of x > —3 in one dimension includes
all of the numbers that lie to the right of the
point x = —3 on a number line. The graph of
x> —3 in two dimensions is a half-plane and
includes all of the ordered pairs that lie to the
right of the line x = —3. The graph of x > —3 in
three dimensions includes all of the space that
lies in front of the plane x = —3.

Solving Systems of Equations

35 | inThree Variables

Page 142 Check for Understanding
1. You can use elimination or substitution to
eliminate one of the variables. Then you can solve
two equations in two variables.
2. No; the first two equations do represent the same
plane, however they do not intersect the third
plane, so there is no solution of this system.



3. Sample answer: x +y +z =4 Step 3: Substitute —3 for b and 7 for ¢ in one of
2x —y +z=-9 the original equations.
x+2y—2=5 9a + 76 = —-30
Check: x+y+tz=4 9a + 7(—3) = —-30
_34+45+224 9a — 21 = —30
4=4 9a = -9
2« —y +z=-9 a=-1
2A-8)-5+22 -9 The solution is (—1, —3, 7).
-9=-9v 6. Step 1: Use elimination to make a system of two
x+2y—2=5 equations in two variables.
-3+206)-225 r—3s+t=4 3r — 9s + 3t = 12
5=5V 3r—6s+9t=5 (=)3r—6s+9t= 5
4. Step 1: Use elimination to make a system of two —3s—6t= 17
equations in two variables.
+ 9 _ 19 r—3s+t=4 4r — 12s + 4t = 16
x Ty B 4r — 95+ 10t =9(—)4r — 95+ 10t = 9
()x+6y+z= 20
—-3s— 6t= 7
—4y —z =—-8 )
Step 2: Solve the system of two equations. Step 2: SOIV_e;hf s63;si;_e1;1 of two equations.
3y — 4z =25 3y —4z= 25 ()98 — 66 = 7
—4y —z=-8 (—-)—-16y —4z = —32 T o0-o0
19y = 57

The equation 0 = 0 is always true. This
indicates that there are an infinite
number of solutions of the system of two
equations. The system has an infinite

y=3
Substitute 3 for y in one of the equations
with two variables and solve for z.

;(‘?; A _g number of solutions.
19— z ; _8 7. Step 1: Use elimination to make a system of two
= 4 equations in two variables.

2r + 3s — 4t = 20

Th Itisy =3 andz = —4.
e result is y and z Ar — s 4+ 5¢ — 13

Step 3: Substitute 3 for y and —4 for z in one of

the original equations with three 2r + 3s — 4t =20
variables. (+)12r — 3s + 15¢ = 39
x+ 6y +z=20 14r + 11t = 59
x+ 6(3)+(—4) =20
x+ 18 —4 =20 4r — s + 5t = 13
x=6 3r+ 2s + 4 =15

The solution is (6, 3, —4).
5. Step 1: Use elimination to make a system of two
equations in two variables.

8r — 2s + 10t = 26
(+)3r+2s+ 4t =15

9a + Th = —30 11r + 14t = 41
—3a + 10c = 73 Step 2: Solve the system of two equations.
14r + 11t = 59 154r + 121¢ = 649
9a + 76 = —30 117 + 14t = 41 (=) 154r + 196t = 574
(+) =9 + 30c = 219 75— 75
7b + 30c = 189 t=-1
Step 2: Solve the system of two equations. Substitute —1 for ¢ in one of the equations
8b + 5¢ =11 48b + 30c = 66 with two variables and solve for r.
7b + 30c = 189 (=) 76+ 30c = 189 14r + 11t = 59
41b =—-123 14r + 11(-1) = 59
b=-3 14r — 11 = 59
Substitute —3 for b in one of the 14r =170
equations with two variables and solve r==5
for c. The resultisr = 5and ¢t = —1.
8b + 5¢c =11 Step 3: Substitute 5 for r and —1 for ¢ in one of
8(—3) + 5¢ = 11 the original equations.
—24 + 5¢ =11 2r + 3s — 4t =20
5¢ = 35 2(5) + 3s — 4(—1) = 20
c=17 10 + 3s +4 =20
The resultis b = -3 and ¢ = 7. 3s=6
s=2

The solution is (5, 2, —1).
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8. Step 1: Use elimination to make a system of two

equations in two variables.

2« —y+z=1 2« — y+ z= 1
x+2y—42=3 (—)2x+4y—8 = 6
-5y +9z = -5

x+2y—42=3
4x + 3y — 7z = -8

4x + 8y — 16z = 12
(=)4x +3y — T7z=-8

5y —9z =20
Step 2: Solve the system of two equations.
-5y +9z=-5
(+) 5y — 92 = 20
0= 15

The equation 0 = 15 is never true. So,
there is no solution of the system of two
equations. The system has no solution.

9. Step 1: Use elimination to make a system of two

10

equations in two variables.
x + yt+tz=12
(H)6x —2y —2=16
ix —y = 28
x+y+z=12
3x +4y + 2z = 28

2% + 2y + 2z = 24
(=) 83x + 4y + 22 = 28

—x — 2y =—4
Step 2: Solve the system of two equations.
Tx —y =28 14x — 2y = 56
—x—2y=-4 (D)-x—-2 =-4
15x = 60

x =
Substitute 4 for x in one of the equations
with two variables and solve for y.

Tx —y =28
74)—y =28
28 —y = 28

y=0

The resultisx = 4 and y = 0.

Step 3: Substitute 4 for x and 0 for y in one of the
original equations.
x+y+tz=12
4+0+2z=12
z=28
The solution is (4, 0, 8).
Read the problem and define the variables.
¢ = the amount of chicken.
s = the amount of sausage.
r = the amount of rice.

Simone buys 13% pounds of food.

ct+ts+r= 13%

She spends $42. Chicken costs $6 per pound,
sausage costs $3 per pound, and rice costs $1
per pound.

6c + 3s +r =42

She buys twice as much rice as sausage.
r=2s
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11. Substitute r = 2s in each of the first two
equations.

c+s+r=13%
c+s+2s:13é
c+3s =133

6c + 3s +r =42
6c + 3s + 2s = 42

6c + 5s = 42
Now solve the system of two equations in two
variables.
¢+ 8s =133 6c + 185 = 81
6c + Bs = 42 (Z)6c+ 5s=42
13s = 39
s=3
Substitute 3 for s in one of the equations.
c+38s =135
¢+ 3(3) = 133
c+9=13;
1
c =4y

Substitute 3 for s and 4% for ¢ in one of the
original equations.
cts+r= 13%
4 +3+r=133
r==6
So, Simone used 4% pounds of chicken, 3 pounds

of sausage, and 6 pounds of rice.

Pages 142-144 Practice and Apply
12. Step 1: Solve the second equation for z.
3z =21
z=1
Step 2: Substitute 7 for z in the third equation
and solve for x.
4 +2z =19
4+ 7=19
dx = 12
x=3
Step 3: Substitute 3 for x in the first equation and
solve for y.
2 —y =2
23) —y =2
6—y=2
y=4
The solution is (3, 4, 7).



13. Step 1: Solve the first equation for a.

—4a = 8
a=—2
Step 2: Substitute —2 for a in the second equation
and solve for c.
50 +2¢=0
5(=2)+2c=0
-10 +2¢=0
2¢ =10
c=5

Step 3: Substitute 5 for ¢ in the third equation
and solve for b.
7b + 3¢ = 22
76 + 3(5) = 22
7b + 15 = 22
76 =17
b=1

The solution is (=2, 1, 5).

Use elimination to make a system of two
equations in two variables.

3x +4y +22=6

Tx + 3y + 42 = 29

14. Step 1:

6x +8y +4z= 12
(=) Tx+3y+4z= 29
—x + 5y = -17
Step 2: Solve the system of two equations.
bx + 2y = 4 bx + 2y = 4
-x+5y=-17 (+) —5x + 25y = —85
27y = =81
y=-3

Substitute —3 for y in one of the equations
with two variables and solve for x.

bx + 2y =4
bx + 2(-3) =4
bx —6=4

5x =10

x=2

The resultisx = 2andy = —3.
Substitute 2 for x and —3 for y in one of
the original equations.
3x +4y +2z2=6
3(2) +4(-3)+22=6
6—-12+22=6
2z =12
z=6
The solution is (2, —3, 6).

Step 3:
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15. Step 1: Use elimination to make a system of two
equations in two variables.
2x — 5y +3z2=5 4x — 10y + 6z = 10
x+10y —42=8 (+) x+10y —4z= 8

5% + 22 =18
Step 2: Solve the system of two equations.
8x — 6z = 38 8x — 6z = 38
5x + 2z = 18 (+) 15x + 6z = 54
23x =92
x=4

Substitute 4 for x in one of the equations
with two variables and solve for z.

bx + 2z =18
5(4) + 2z = 18
20 + 22 =18
2z = —2
z=-1

The resultisx = 4 and z = —1.

Substitute 4 for x and —1 for z in one of
the original equations.

2« — 5y +3z2=5
24) -5y +3(-1) =5

Step 3:

8—5y-3=5
—-5y=0
y=0

The solution is (4, 0, —1).
Eliminate a in the first two equations.
4a + 2b — 6¢ = 2 12a + 6b — 18c = 6
6a +3b—9c=3 (=)12a + 6b — 18c =6
0=0

The equation 0 = 0 is always true. This indicates
that the first two equations represent the same
plane. Check to see if this plane intersects the
third plane.

4a + 2b — 6c = 2
8a +4b —12c =6

16.

8a +4b - 12c = 4

(=)8a +4b —12c = 6

0=-2

The equation 0 = —2 is never true. So there is no
solution of this system.
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17. Step 1:

Step 2:

Step 3:

18. Step 1:

Step 2:

Chapter 3

Use elimination to make a system of two
equations in two variables.
2r+s+t=14

—-r—3s+2t=-2

2r+ s+ t= 14
(+) —2r —6s + 4t = -4
—56s +5¢t= 10

—r —3s + 2 = —2
4r — 65 + 3t = =5

—4r — 12s + 8t = -8
(+)4r — 6s+ 3t= -5
—18s + 11t = —13

Solve the system of two equations.

—bs + 5t =10
—18s + 11t = —13 (=) —90s + 55¢

—b55s + 55¢ = 110
= —65

35s

5

Substitute 5 for s in one of the equations
with two variables and solve for ¢.
—5s + 5t =10

s =

=5(5) + 5t =10
—25 + 5t =10
5t = 35

t=17

The resultis s = 5 and ¢t = 7.
Substitute 5 for s and 7 for ¢ in one of the
original equations.
2r+s+t=14
2r+5+7=14
2r=2
r=1
The solution is (1, 5, 7).
Use elimination to make a system of two
equations in two variables.
3x+y+z=4 6x +2y +2z2 =38
2 +2y+32=3 (HD2x+2y+32=3

175

4x —-z=5
x+y+tz=4 9 + 3y + 3z =12
x+3y+2=5 (=) x+3y+2z= 5
8x + z= 17
Solve the system of
two equations.
4 —z= 5
)8 +z= 17
12x =12
x=1

Substitute 1 for x in one of the equations
with two variables and solve for z.
dc —z=5

41)-z=5
4—-2z2=5
z=-1
The resultisx = 1 andz = —1.
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.

20.

Step 3: Substitute 1 for x and —1 for z in one of
the original equations.
3x+y+z=4
3 +y+(-1)=4
3+y—-1=4
y=2
The solution is (1, 2, —1).

Eliminate a in the first and third equations.

4a — 2b + 8¢ = 30 4a — 2b + 8¢ = 30

20 — b+ 4c =15 (=)4a — 2b + 8¢ = 30
0= 0

The equation 0 = 0 is always true. This indicates
that the first and third equations represent the
same plane. Check to see if this plane intersects
the second plane.

4a — 2b + 8 = 30
+Ha+2b—Tc=-12
5a + ¢c= 18

The planes intersect in the line. So, there are
infinitely many solutions.
Step 1: Use elimination to make a system of two
equations in two variables.
2r+ s+t= T
(=) r+2s+t 8
r— s -1

2r +s+t=17 4r + 2s + 2t = 14

r+s+2t=11 (=) r+ s+2t=11
3rt+ s 3
Step 2: Solve the system of two equations.
r—s=-1
(H)3r+s= 3
4r = 9
1
r=7

Substitute % for r in one of the equations

with two variables and solve for s.

r—s=-—

1

g —s=-1
_3
§= 7

. 1 3
The resultisr = 5 and s = 5.

Step 3: Substitute % for r and % for s in one of the

original equations.
ar+s+t=17

1 3
2(§>+§+t=7
3
1+§+t=7

9
=5

. . (1 39
The solution is (3, 3, 2).



21. Step 1:

Step 2:

Step 3:

22, Step 1:

Step 2:

Use elimination to make a system of two
equations in two variables.

6x + 2y + 4z = 2

3x + 4y — 8 =-3

6x +2y + 4z = 2
(=)6x + 8y — 16z = —6
—6y +20z = 8

6x + 2y +4z =2
—3x —6y +122 =5

6x + 2y + 4z = 2
(+) —6x — 12y + 242 = 10

—10y + 28z = 12
Solve the system of two equations.
—6y + 20z = 8
—10y + 28z = 12

—30y + 100z = 40
(=) —30y + 84z = 36
16z = 4

_1
Z=y

Substitute i for z in one of the equations
with two variables and solve for y.

—6y + 20z =8
f@+2%ﬂ=8

—6y +5=8
-6y =3
1
y=—3
. 1 1
The resultisy = —5 andz = .

Substitute —% for y and % for z in one of
the original equations.
6x + 2y + 4z =2
&+z@a+4@:2
6x—1+1=2
6x = 2

=

3
The solution is (%, —%, i)
Use elimination to make a system of two
equations in two variables.
r+s+t=5 2r + 2s + 2t = 10
2r—Ts—3t=13 (=)2r—T7s—3t = 13

9s + 5¢ = -3
r+s+t=5 r+2s+4t= 5
%rf%+%ﬁr1(—ﬂ—§s+y:—2
gs - %t = 7
Solve the system of two equations.
9s + 5t = -3 9s + 5t = -3
gs—%t=7 (+) 25s — 5t = 105
34s =102
s=3

Substitute 3 for s in one of the equations
with two variables and solve for ¢.

Step 3:

23. Step 1:

Step 2:

Step 3:

9s + 5t = -3
93) + 5t = -3
27 + 5t = -3
5t = —30
t=-6

The resultis s = 3 and ¢ = —6.

Substitute 3 for s and —6 for ¢ in one of
the original equations.
r+s+t=5
r+3+(-6)=5
r+3-6=5
r=28

The solution is (8, 3, —6).

Use elimination to make a system of two
equations in two variables.

2a — b + 3c =7

4a + 5b + ¢ = 29

4a — 2b + 6¢c = —14
(=)4a +5b+ c= 29

—7b + 5¢ = —43
2a — b+ 3c=—-"7
a—23*b+%:—10

2a — b+ 3c= -7

(=) 2a — 3b + ¢ = —20

1 5
3b +toc= 13

Solve the system of two equations.
—T7b + 5¢ = —43 —T7b + 5¢c = —43
+3e=18 ()2 +5c= 26
23
*?b = —69
b=9

Substitute 9 for b in one of the equations
with two variables and solve for c.

—7b + 5¢c = —43
—7(9) + 5c = —43

—63 + 5¢c = —43
5¢c = 20
c=4

The resultis b = 9 and ¢ = 4.
Substitute 9 for b and 4 for ¢ in one of the
original equations.

2a — b + 3c=—"7
2a — 9+ 3(4) = -7

20 — 9+ 12= -7

2a = —10
a= -5

The solution is (=5, 9, 4).
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24,

25.

Read the problem and define the variables.
x = the first number.
y = the second number.
z = the third number.
The sum of three numbers is 20.
x+y+z=20
The second number is 4 times the first.
y = 4x
The sum of the first and third is 8.
x+z=28
Substitute y = 4x in the first equation.
x+ty+z=20
x +4x +z=20
bx +z =20
Now solve the system of two equations in two
variables.

x+z= 8

(9)bx+z= 20

—4x =-12
x=3

Substitute 3 for x in one of the equations.
x+tz=28

3+z=8
z=5
Substitute 3 for x and 5 for z in one of the original
equations.
x+y+z=20
3+y+5=20
y =12

The three numbers are 3, 12, and 5.

Read the problem and define the variables.
x = the first number.
y = the second number.
z = the third number.
The sum of three numbers is 12.
x+y+z=12
The first number is twice the sum of the second
and third.
x=2y+2z)—ox=2y+ 22
The third number is 5 less than the first.
z=x—-5
Substitute z = x — 5 in each of the first two
equations.
x+ytz=12
x+y+x—5=12
2 +y —5=12
2¢ +y =17
x =2y + 2z
x =2y + 2(x — 5)
x=2y + 2x — 10
10=2y + «x
x+ 2y =10
Now solve the system of two equations in two
variables.

2 +y =17 2+ y= 17
x + 2y =10 (=) 2x + 4y = 20
-3y = -3

y=1
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26.

Substitute 1 for y in one of the equations.
x + 2y =10
x + 2(1) = 10
x+2=10
x=38
Substitute 8 for x and 1 for y in one of the original
equations.
x+y+z=12
8+1+2z=12
z=3
The three numbers are 8, 1, and 3.

Read the problem and define the variables.
x = the number of $20 travelers checks.
y = the number of $50 travelers checks.
z = the number of $100 travelers checks.
Jonathan purchased 10 travelers checks.
x+y+z=10
The denominations are $20, $50, and $100, and
the checks total $370.
20x + 50y + 100z = 370
He has twice as many $20 checks as $50 checks.
x =2y
Substitute x = 2y in each of the first two
equations.
x+y+z=10
2y +y +2z=10
3y +z =10
20x + 50y + 100z = 370
20(2y) + 50y + 100z = 370
40y + 50y + 100z = 370
90y + 100z = 370
Now solve the system of two equations in two
variables.
3y +z=10
90y + 100z = 370

90y + 30z = 300
(=) 90y + 100z = 370

—-70z = =70
z=1

Substitute 1 for z in one of the equations.
3y +z=10
3y +1=10

3y =9

y=3
Substitute 3 for y and 1 for z in one of the original
equations.
x+y+z=10
x+3+1=10

x=6

So, Jonathan has 6 $20 checks, 3 $50 checks,
and 1 $100 check.



27. Read the problem and define the variables.
x = the price of an enchilada.
y = the price of a taco.
z = the price of a burrito.
Two tacos and one burrito costs $6.55.

2y +z = 6.55
One enchilada, one taco, and one burrito costs
$7.10.

x+y+z="110

Two enchiladas and two tacos costs $8.90.
2x + 2y = 8.90

Use elimination to make a system of two
equations in two variables.

2y +z= 6.55
(Dx+y+z= 1710
-x+y = —-0.55
Solve the system of two equations in two
variables.
2x + 2y = 8.90 2¢ + 2y = 8.90
—x +y=-0.55 (+) —2x + 2y = —1.10
4y = 17.80
y =195
Substitute 1.95 for y in one of the equations.
-x +y=—-0.55
-x + 1.95 = —0.55
x = 2.50

Substitute 2.50 for x and 1.95 for y in one of the
original equations.
x+y+z=1710
2.50 +1.95 +2z="17.10
z = 2.65
So, enchiladas cost $2.50, tacos cost $1.95, and
burritos cost $2.65.
Burritos cost $2.65 and enchiladas cost $2.50.
2(2.65) + 2.50 = 5.30 + 2.50
= 17.80
Maka should plan to spend $7.80.

Read the problem and define the variables.
x = the number of free-throws made.
y = the number of 2-point field goals made.
z = the number of 3-point field goals made.
Katie made 355 shots.
x+y+z=2355
She scored 646 points.
x + 2y + 3z = 646
She made 27 more 2-point field goals than 3-point
field goals.
y=z+ 27
Substitute y = z + 27 in each of the first two
equations.
x+y+z=355
x +z+ 27+ 2z =355
x + 2z + 27 = 355
x + 2z = 328
x + 2y + 3z = 646
x + 2(z + 27) + 3z = 646
x + 2z + 54 + 3z = 646
x + 5z + 54 = 646
x + 5z = 592
Now solve the system of two equations in two
variables.

28.

29.

30.
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31.

x+2z= 328
(=)x +5z= 592
—3z = —264

z =88

Substitute 88 for z in one of the equations.
x + 2z = 328
x + 2(88) = 328
x + 176 = 328
x = 152
Substitute 152 for x and 88 for z in one of the
original equations.
x+y+z=2355
152 + y + 88 =355
y =115
So, Katie made 152 free throws, 115 2-point field
goals, and 88 3-point field goals.

The equation passes through the points (-2, 9),
(0, 3), and (2, 9). Therefore, each of these three
points satisfies the equation.

y =ax?+ bx + ¢

9=a(-22+b(-2)+c —>9=4a—2b+c

3 =a(0)2+5b0) +c —-3=c
9=a(2)?2+0b2) +c —9=4a +2b +c¢c

Substitute ¢ = 3 in each of the other two

equations.
9=4a —-2b +c
9=4a —2b+3
6 =4a — 2b
9=4a+2b+c
9=4a +2b+3
6 =4a + 2b

Now solve the system of two equations in two
variables.

6 =4a — 2b
(+)6 =4a + 2b
12 = 8a

3
9 =a

Substitute % for a in one of the equations.
6 =4a + 2b

6=4<§)+2b
6 =6+ 2b
0=2b
0="5

So,a = %, b = 0, and ¢ = 3. The equation is

3 3
y=5x2+0x +3ory=5x?+ 3.
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32. You can write a system of three equations in three From the graph, the vertices of the feasible region

variables to find the number of each type of are at (10, 80), (10, 190), and (120, 80). The function
medal. that describes the profit is f(x, y) = 500x + 350y.
Answers should include the following. Find the maximum value for this function.
e You can substitute b + 6 for g and b — 8 for s Substitute the coordinates of the vertices into the
in the equation g + s + b = 97. This equation function.
is now in terms of b. Once you find b, you can (x, ¥) 500x + 350y flx, y)

substitute again to find g and s. The U. S.
Olympians won 39 gold medals, 25 silver (10,80) | 500(10) + 350(80) | 33,000
medals, and 33 bronze medals. (10, 190) | 500(10) + 350(190) | 71,500

¢ Another situation involving three variables is (120, 80) | 500(120) + 350(80) | 88,000
winning times of the first, second, and third
place finishers of a race.

The maximum value of the function is 88,000 at
(120, 80). This means that the maximum profit is

83. D; a+b =16 $88,000 when they produce 120 units of notebook
(Z)a —c= 4 paper and 80 units of newsprint.
b+ec=12 36. Graph all of the inequalities on the same
a —c= 4 coordinate plane and shade the region or regions
(=) b—c=-4 that are common to all.
a —b = 8 y
a+b = 16
=) b—c=-4 =x +2]
a  +c=20 ATRERA
34. A x+ y 1
y+ z=10 o L
(Hx + z= 3 Iy=7—2x¥
2x +2y +2z =14 P11
x+y+z=17
37. Graph all of the inequalities on the same
coordinate plane and shade the region or regions
Page 144 Maintain Your Skills that are common to all.
35. Define the variables. ¥y
x = the number of units of notebook paper. P;‘
y = the number of units of newspaper. A =
Write a system of inequalities. 3x+y=37% Pt
Regular customers require at least 10 units of Rad
notebook paper and 80 units of newspaper. PrAd B
x =10 and y = 80 i ol » x
The Paper Mill can produce at most 200 units of —4 4y — 2x= 4|1\
paper a day. BEEEE
x +y =200
Graph the system of inequalities. 38. Graph all of the inequalities on the same
y TR coordinate plane and shade the region or regions
180 (10,190) that are common to all.
o SUNEE
3x+y =1
140 \
120
= o[\ r | x
£ 100 [2y—x=—4]
@ 120, 80 il
s 80« »
= —1-(10, 80) \
60 N\
40
20
Y

(0] 20 40 60 80 100 120 140 160 180 X
Notebook Paper
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39. Find an equation of the line through (7, 15) and 11. Graph both equations on the same coordinate
(14, 22). Begin by finding the slope. plane.
_ Yo=
My X [3x + 2y =12}/
_22-15 O
T 14-7
7 N
= \(4, 0)7‘1
= 1 (o] X X
y —y, =mx —x) o \
y—15=1x —17) [x—2y=4|
y—15=x—-17 ?{ 1
One prediction equation isy = x + 8. The solution of the system is (4, 0).
40. The year 2010 is 39 years after 1971, so use the 12. Graph both equations on the same coordinate
prediction equation to find the value of y when plane.
x = 39. y
y=x+38 P
=39+38 ”
§:47 l8x—10y=;j Wt
The model predicts that the price for a first-class
stamp in 2010 will be about 47¢. 9?3( X
41. 56 + 2y —4x +y=5x —4x + 2y +y /r/r/ﬁx—5y=7f
=6 -4x+ @2+ 1y
=x + 3y 74
42. (4z+1)— (62— T =42+1—-62+7 . .
4y — Gz 4+ 147 The lines are parallel, and do not intersect.
—4-Bz+1+T Therefore, there is no solution for the system.
- 9,4+ 8 13. Graph both equations on the same coordinate
43. (8s — 5t) + (9t +5) =8 — 5t + 9 + s plane.
=8s+s+ 9t — bt 4 y
=8+ 1s+ (9 —5)
= 9s + 4¢ of |x
44. 4(6a + 5b) — 2(3a + 2b) Hy —2x=8]
= 4(6a) + 4(5b) — 2(3a) — 2(2b) {
= 24a + 20b — 6a — 4b
= 24a — 6a + 20b — 4b
=(24 — 6)a + (20 — 4)b — 1 :
= 18a + 16b y=gx= 4
(-8, -8)
[ [
Chapter 3 StUdy Guide and Review The solution of the system is (—8, —8).
14. Graph both equations on the same coordinate
Page 145 Vocabulary and Concept Check plane.
1. ¢; constraints 20y + 13x=10¢y
2. b; dependent system §j<
3. f; feasible region LO,.65x +y=05
4. i; substitution method N
5. a; consistent system o \ X
6. e; elimination method D
7. h; ordered triple
8. g; linear programming
9. d; inconsistent system . . ..
. : The lines are the same. Each point on the line is a
10. j; unbounded region solution of the system. There are infinitely many
solutions of the system.
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15.

16.

17.

18.

19.

Add the equations to eliminate the y variable.

x+y=5
(H2x—y=4
3x =9
x =3
Replace x with 3 and solve for y.
x+y=25
3+y=5
y =2

The solution is (3, 2).

Multiply the first equation by 2. Then subtract
the equations to eliminate the x variable.

2¢—3y =9 4x — 6y = 18
4x + 2y = —22 (=) 4x + 2y = —22
-8 = 40
y=-5
Replace y with —5 and solve for x.
2c — 3y =9
2x — 3(-5)=9
2x +15=9
2x = —6
x=-3

The solution is (—3, —5).

Multiply the second equation by 2. Then add the
equations to eliminate the x variable.

Ty — 2x = 10 Ty — 2x = 10
-3y +x=-3 (+) —6y + 2x = —6
y= 4
Replace y with 4 and solve for x.
Ty — 2x = 10
7(4) — 2x = 10
28 — 2x = 10
—2x = —18
x=9

The solution is (9, 4).

Multiply the first equation by 3, and the second
equation by 2. Then add the equations to
eliminate the x variable.

—2x — 6y =0 —6x — 18y =0
3x + 11y =4 (+)6x + 22y =8
4y =8
y=2
Replace y with 2 and solve for x.
—2x — 6y =0
—2x —6(2)=0
—2¢x—-12=0
—2x = 12
x=-6

The solution is (-6, 2).

Multiply the first equation by 2, and the second
equation by 5. Then add the equations to
eliminate the y variable.

3x — by = —13 6x — 10y = —26
4 +2y =0 (+)20x + 10y = O
26x = —26

x=-1
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20.

21.

22,

23.

Replace x with —1 and solve for y.

3x — 5y =—13
3(-1) — 5y =-13
-3 —-5y=-13
-5y =-10

y =2

The solution is (—1, 2).
Add the equations to eliminate the y variable.
x+y= 4
(H)x —y= 85
2x =125
x =6.25

Replace x with 6.25 and solve for y.
x+y=4
6.25 +y =4
y=—225
The solution is (6.25, —2.25).

Graph each inequality and shade the intersection.
| y

- '
< /\ >

=

>

i__

|y| > 3 can be written asy >3 ory < —3.
Graph each inequality and shade the intersection.

YA
e 1= B PRy -

AL
JII
Nl
[

NN RN

Y

Graph each inequality and shade the intersection.
vl [ ]
y=x+1

o A

L4

|| =t = |




24,

25.

26.

Graph each inequality and shade the intersection.

y

8

IS
>

\
\
N

LT X

N

Pre
Zt

Let x = the number of My First Babies and
y = the number of My Real Babies.
x=0,y=0,5x + 2y = 1920, and x = 2y
Graph the inequalities.

\
1000}”
8}5& Bx+ 2y = 1920
A A
Z |
2 600
= |
g 4o (320, 160
= | \(320. 160)
\ \
2004(0, 0) [x =2y
1 T
~1 [N(884.0) X
[9) 200 | 400 ‘ 600 | 800 |1000
My First Bahy

The vertices of the feasible region are (0, 0),

(320, 160), and (384, 0).

The profit function is f(x,y) = 3x + 7.5y.

The maximum value of $2160 occurs at (320, 160).
So the company should produce 320 of the My
First Baby dolls and 160 of the My Real Baby
dolls.

Use elimination to make a system of two
equations in two variables.

x+4y —2z=6

3x +2y + 3z =16

3x + 12y — 3z = 18
(+H)3x+ 2y +3z=16

6x + 14y =34
x+4y —2=6
(H)2x— y+2z=3
3x + 3y =9
Solve the system of two equations.
6x + 14y = 34 6x + 14y = 34
3x+3y=9 (=) 6x + 6y =18
8y =16
y=2

Substitute 2 for y in one of the equations with two
variables and solve for x.
6x + 14y = 34
6x + 14(2) = 34
6x + 28 = 34
6x = 6
=1
Substitute 1 for x and 2 for ¥ in one of the original
equations.
x+4y—2=6
1+42) -2=6
1+8-2=6
z=3
The solution is (1, 2, 3).
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27.

28.

Use elimination to make a system of two
equations in two variables.

20 +b— ¢c= 5
Ha—-b+3= 9

3a +2c=14

Solve the system of two equations.
3a —6c= 6
(=)3a +2c = 14
—8c = —8
c=1
Substitute 1 for ¢ in one of the equations with two
variables and solve for a.
3a — 6¢c =6
3a —6(1) =6
3a —6=6
3a = 12
a=4
Substitute 4 for @ and 1 for ¢ in one of the original
equations.
2a +b—c=5
24)+b—-1=5
8+b—-1=5
b= -2
The solution is (4, —2, 1).
Solve the third equation for e.
3e = -3
e=-1
Substitute —1 for e in the first equation and solve
for f.
e+tf=4
~1+f=4
f=5
Substitute —1 for e and 5 for fin the second
equation and solve for d.
2d +4e — f= -3
2d + 4-1)—-5=-3
2d —4—-5=-3
2d =6
d=3
The solution is (3, —1, 5).

Chapter 3 Practice Test

Page 149
1. linear
2. elimination
3. point
4. Subtract the equations to eliminate the y
variable.
—4x+y= -5
(HD2x +y = 7
—6x =-12
x =2
Replace x with 2 and solve for y.
—4x +y=-5
—4(2)+y=-5
-8+y=-5
y=3

The solution is (2, 3).

Chapter 3



5. Multiply the first equation by 3. Then add the
equations to eliminate the x variable.

x+y=-8 3x + 3y = —24

—3x+2y=9 (+) -3x+2y= 9

by = —15

y=-3

Replace y with —3 and solve for x.

x+y=-8
x+(=3)=-8
x=-5

The solution is (=5, —3).
6. Substitute 6x — 6 for y in the first equation and
solve for x.
3x +2y =18
3x + 2(6x — 6) = 18
3x + 12x — 12 = 18

15x = 30
x=2

Substitute 2 for x in one of the equations and
solve for y.
y=6x—6
y =6(12)—-6
y=12-6
y=26

The solution is (2, 6).

7. Multiply the second equation by 3. Then subtract
the equations to eliminate the y variable.

—6x + 3y = 33 —6x +3y = 33
—4x +y =16 (=) —12x + 3y = 48
6x =-15
x=—-25
Replace x with —2.5 and solve for y.
—6x + 3y = 33
—-6(—2.5) + 3y = 33
15+ 3y =15
3y = 18
y=26

The solution is (—2.5, 6).

8. Multiply the first equation by 3 and the second
equation by 7. Then add the equations to
eliminate the x variable.

—Tx + 6y = 42 —21x + 18y = 126
3x +4y =28 (+) 21x + 28y = 196
46y = 322
y =1
Replace y with 7 and solve for x.
—Tx + 6y = 42
—Tx + 6(7) = 42
—Tx + 42 = 42
—Tx=0
x=0

The solution is (0, 7).
9. Solve the first equation for y in terms of x.

2y =56x — 1
5 1
Y= ¥ T o
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Substitute gx - % for y in the second equation

and solve for x.

x+y=-1
x+gx—é:—1
To__1

2 T T2

__1

X =77

Substitute —% for x in one of the equations and

solve for y.
2y =56x —1
% = 5(%) -1
5
2y =—7-1
12
2y = —7
6
Y=

The solution is (—%, —%).

10. Graph each inequality and shade the intersection.
y

[y=—x+1]

(o) X

ﬂy=x—3‘JI

11. Graph each inequality and shade the intersection.

7
2
-’ X
(o] ,»,
ot T3x— 4y =12}

X+y=-—

[ox—4y=6




13.

14.

Find the vertices of the region. Graph the
inequalities.

< yX\(o, 5‘)fi
\
o] \ X
\>-9)
[

The polygon formed is a triangle with vertices at
(-4, —3), (0, 5), and (2, —3).

Use a table to find the maximum and minimum
values of f(x, y). Substitute the coordinates of the
vertices into the function.

(x, y) 4x — 3y flx,y)
(=4, -3)| 4(—4) — 3(-3) -7

(0, 5) 4(0) — 3(5) -15
2, -3) 4(2) — 3(—3) 17

The maximum value is 17 at (2, —3).
The minimum value is —15 at (0, 5).

Find the vertices of the region. Graph the
inequalities.
A VRN, ¥

f‘—4,‘1)74
(=10, DN

—12] -8

(=10, —6)

The polygon formed is a pentagon with vertices at
(—10, —6),(-10, 1), (-4, 1), (-2, —6) and

(2.4, -3.8).

Use a table to find the maximum and minimum
values of f(x, y). Substitute the coordinates of the
vertices into the function.

(=, y) 2x +y flx, )
(=10, -6) | 2(—10) + (—6) —26
(=10, 1) 2(-10) + 1 -19
(-4,1) 2(—-4) + 1 -7
(-2, —6) 2(—=2) + (—6) -10
(24, -3.8)| 2(2.4) + (—3.8) 1

The maximum value is 1 at (2.4, —3.8).
The minimum value is —26 at (=10, —6).

145

15. Define the variables.

x = the number of soccer balls.

y = the number of volleyballs.

Write a system of inequalities.

Since the number of balls cannot be negative,

x and y must be nonnegative numbers.
x=0andy =0

Cutting requires 2 hours to make 75 soccer balls
and 3 hours to make 60 volleyballs. Cutting has

500 hours available.
X

2(%) + 3(5“—0) =500 — 8x + 15y = 150,000

Sewing needs 3 hours to make 75 soccer balls and
2 hours to make 60 volleyballs. Sewing has
450 hours available.

3(;—5) + 2(%0) = 450 — 6x + 5y = 67,500
Graph the system of inequalities.
y

20

161-{6x + 5y = 67,500]

N

N {8x+ 15y = 150,000]

8 \\ J

Volleyballs (Thousands)

4
N

0,0 U

Oy [ 48 [12]16]20
Soccer Balls (Thousands)

From the graph, vertices at (0, 0) and (0, 10,000)
can be determined. Solve the system y = 0 and
6x + 5y = 67,500 to find the vertex at (11,250, 0).
Solve the system 6x + 5y = 67,500 and

8x + 15y = 150 to find the vertex at (5250, 7200).
The function that describes the profit is

flx,y) = bx + 4y. Find the maximum value for
this function. Substitute the coordinates of the
vertices into the function.

71/

(x, y) 5x + 4y flx,y)

(0, 0) 5(0) + 4(0) 0
(0, 10,000) 5(0) + 4(10,000) | 40,000
(11,250, 0) 5(11,250) + 4(0) | 56,250
(5250, 7200) | 5(5250) + 4(7200) | 55,050

The maximum value of the function is 56,250 at
(11,250, 0). This means that the maximum profit
is $56,250 when they make 11,250 soccer balls
and 0 volleyballs.

16. The maximum profit is $56,250.

Chapter 3



17.

18.

19.

Use elimination to make a system of two
equations in two variables.

x+ty+z=-1
2c+4y +z=1

26 + 2y + 22 = -2
()2 +4y+ z= 1

—2y+ z=-3
x+ y+ z=-1
(=)x+2y —3z=-3
-y +4z= 2
Solve the system of two equations.
-2y +z=-3 -2y + z=-3
—y +4z =2 (=) -2y +8 = 4
Tz =17
z=1

Substitute 1 for z in one of the equations with two
variables and solve for y.

-2y +z=-3
-2y +1=-3
-2y =—4
y=2

Substitute 2 for y and 1 for z in one of the original
equations.
x+ty+z=-1
x+2+1=-1
x=—4
The solution is (—4, 2, 1).

Use elimination to make a system of two
equations in two variables.
x + z= 7
(+) —x— 3y + 2z =11
-3y +32=18
Solve the system of two equations.
2y —z=-3 6y — 3z =-9
-3y +32=18 (+)—3y + 3z = 18
3y = 9
y=3

Substitute 3 for y in one of the equations with two
variables and solve for z.

2y —z=-3
2(3) —z=-3
6—2z=-3

z=9

Substitute 3 for y and 9 for z in one of the original
equations.
—x—3y +2z=11
—x —3(3) + 29 =11
-x—-9+18=11
x=-2
The solution is (=2, 3, 9).
Read the problem and define the variables.
Let x = the price of a shirt.
Let y = the price of a pair of pants.
Let z = the price of a pair of shoes.

Carla: 3x + 4y + 2z = 149.79
Beth: 5x + 3y + 3z = 183.19
Kayla: 6x + 5y + z = 181.14

Use elimination to make a system of two
equations in two variables.

3x + 4y + 2z = 149.79

5x + 3y + 3z = 183.19

Chapter 3
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20.

9x + 12y + 6z = 449.37
(=) 10x + 6y + 6z = 366.38
—x + 6y 82.99

3x + 4y + 2z = 149.79
6x + 5y +z = 181.14

3x + 4y +2z= 149.79
(=)12x + 10y + 2z = 362.28
—9x —6y = —212.49
Solve the system of two equations.
—x+ 6y = 8299
(+) —9x — 6y = —212.49
—10x = —129.50
x = 12.95

Substitute 12.95 for x in one of the equations with
two variables and solve for y.

—x + 6y = 82.99
—12.95 + 6y = 82.99
6y = 95.94

y = 15.99

Substitute 12.95 for x and 15.99 for y in one of the
original equations.
6x + 5y +z =181.14
6(12.95) + 5(15.99) + z = 181.14
77.70 + 79.95 + z = 181.14
z= 2349
So, the price of a shirt is $12.95, the price of a
pair of pants is $15.99, and a price of a pair of
shoes is $23.49.
Multiply the first equation by 3 and the second
equation by 2. Then subtract the equations to
eliminate the x variable.

2+ 3y =7 6x + 9y = 21

3x —4y =2 (=)6x — 8y = 4

17y = 17

y=1

Replace y with 1 and solve for x.

2+ 3y =17
2x +3(1) =17
2x = 4
=2

The solution is (2, 1).

Chapter 3 Standardized Test Practice

Pages 150-151

1.

B; Find the slope of 6x + 5y = 9.

6x + 5y=9
6x + 5y —6x =9 — 6x
5y =—6x +9
By  —6x+9
5 5
y=—gx+9

The slope of the equation is —g. Therefore, the
slope of any line parallel to the graph of
6x + By = 9 is —o.



NO NP

2.D; Mo = uq
6 _ 9

14— MQ

6(MQ) = 14(9)

6(MQ) = 126
6(MQ) _ 126

6 6

MQ =21

The length of MQ is 21.

3. D; Multiply the second equation by 3. Then subtract
the equations to eliminate the x variable.

3x —y=-3 3x— y= -3
x+5y=15 (=)3x + 15y = 45
— 16y = —48
y=3
The value of y is 3.
4. D; 3x +4<16
3x+4—-4<16—4
3x < 12
x <4

5. C; Find the distance between two adjacent vertices.

d=Vix, —x)%+ (yy, — y))?
=V[-1- (4912 + (5 -2)7?
VTR
=V18

Find the area.

A=s
= (V18)
=18

The area is 18 square units.

6. B; If twenty-seven white cubes are put together to
form a cube, the cube would be a stack of 3 by
3 by 3 cubes. The cubes that have exactly one
red face are the cubes located in the center of
each face of the larger cube. Since each face
has only one such cube, and there are six faces
on the large cube, there are 6 smaller cubes
with exactly one red face.

7.D; |-4| - 13| =4-3

=12

8. A; Let x = the length of the third side. Use the
triangle inequality to determine which is not
the possible length of x.

60 +30>x and 30+ x>60
90 >« x> 30
Since x > 30, then x # 30.
9.D;S +7="%+12
S S
7 =35 t12
S S
7o 12=7%
10. C;15 —3(x+1) =15 —-3(-2 + 1)
=15 —-3(-1)
=15 —-(-3)
=15+ 3
=18
11. If 6 are boys, then 13 — 6 or 7 are girls.

The ratio of girls to boys is % or 7:6.

147

12.

13.

14.

15.

16.

17.

18.

k is 2 more than a multiple of 8. The numbers
between 50 and 100 that satisfy this statement
are 58, 66, 74, 82, 90, and 98. % is also 1 more
than a multiple of 3. The numbers from the
previous list that satisfy this second statement
are 58 and 82.

The dimensions of the base are 5 units by 7 units.
Since 56 is not divisible by 5, the dimensions of
the face are 7 units by 8 units. Thus, the volume
is V = 5(7)(8) or 280 cubic units.

The sum of the 8 angles would be 360°. Thus, the
measure of one angle would be LSO or 45°.

Let n = the least of the five consecutive integers.
Thenn + 1,n + 2,n + 3, and n + 4 represent the
next 4 consecutive integers.
n+n+1)+n+2)+n+3)+(n+4) =135
n+n+D)+n+2)+n+3)+n+4) =135

5n + 10 = 135
5n = 125
n=25

n+1=25+ 1lor26
n+2=25+2or27
n+3=25+ 3or28
n+4=25+4or29
The greatest of the five integers is 29.

p=2{+ 2w and p = 12w

20 + 2w = 12w
2¢ = 10w
¢ = bw

The length is 5 times the width.
AC = AB + BC and AC = 5AB
AB + BC = 3AB

BC = 3AB

BD = BC + CD and BD = 6BC
BC + CD = 6BC

CD = 5BC
BC = 3AB and CD = 5BC
CD = 5(34B)
CD = 2AB
AB _ AB
D~ syp
=1
5
3
=5 or 0.6
Use a weighted average formula.
x(74) + y(88)
x+y =176

T4x + 88y = 76(x + y)
T4x + 88y = 76x + 76y
12y = 2x
6y = «x

_ X

y
The value is 6.

Chapter 3



100-175 25

19. A, =75
~ 0.33 or 33%
100-175 25
100 ~ 100
= 0.25 or 25%
20. A;3x +12=5x — 3
3x + 15 = bx
15 = 2x

21.D;2+3=5 <10=4+6
5+7=12>10=4+6

22.Ciu —p=40>u=p + 40
If the integers are equally spaced, then
g=p+8r=p+16,s =p + 24, and

t=p+ 32

Therefore,t —s = (p + 32) — (p + 24) or 8.

Chapter 3
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Chapter 4 Matrices
Page 153 Getting Started

1.

10.

11.

12.

13.

3x =18
3x _ 18
3~ 3
x=06
20 —3=—-11
20 —3+3=-11+3
2a = —8
22 _ =8
2 T 2
a=—4
4t —5=14
4 —-5+5=14+5
4t =19
4 _ 19
4~ 4
3
t:4z
1
3y +5=9
y+5-5=9-5
1
3y =4
3(3) =3
y =12
3k+5=2k -8
3k+5—-2k—5=2k—-8—-2k -5
k=-13
bm —6=Tm — 8
bm -6 —-Tm+6=Tm -8 —-Tm + 6
—2m = —2
—2m _ =2
-2 T -2
m=1

. additive inverse: —3

[P

multiplicative inverse:

. additive inverse: 11

multiplicative inverse: — 77

. additive inverse: —8

multiplicative inverse: %

additive inverse: 0.5
multiplicative inverse: ﬁ or —2
additive inverse: —1.25

e e 1
multiplicative inverse: 757 or 0.8

e 5
additive inverse: —

e ae e . 1 9
multiplicative inverse: 5 or 5

9

e 8
additive inverse: 5

o q. . . 1 3
multiplicative inverse: —; or —¢

wlm

149

.. . 1 6
14. additive inverse: 17 or 7

e e 1 5
multiplicative inverse: — or —¢
5

15. Graph {(0, 0), (1, 3), (=2, 4)}.
y

16. Graph {(—1, 5), (2, —3), (4, 0)}.
y

17. Graph {(=3, —=3), (=1, 2), (1, =3), (3, —6)}.

18. Graph {(—2, 5), (1, 3), (4, —2), (4, T)}.
y

Chapter 4



19.x=y +5
3x+y=19
Substitute y + 5 for x in the second equation, and
solve for y.
3x+y=19

20.

21.

3y +5)+y=19

3y +15+y=19

4y +15-15=19 - 15
4y =4

b _4
4 T4
y=1
Substitute 1 for y in the first equation, and solve
for x.

x=y+5
x=1+5
x=6
The solution is (6, 1).
3x —2y=1
4x + 2y = 20
Add the equations and then solve for x.
3x— 2y=1
(+)4x +2y =20
Tx =21
Ix _ 21
7 7
x=3
Substitute 3 for x in the first equation, and solve
for y.
3x—2y=1
33 -2y=1
9-2y=1
-9+9-2y=-9+1
-2y =—8
-8
-2 T -2
y=4
The solution is (3, 4).
5x + 3y =25
4x + 7y = -3
Multiply by 4. 20x + 12y = 100
Multiply by —=5.  (+) —20x — 35y = 15
—23y =115
—23y _ 115
-23 —23
y=-5

Substitute —5 for y in the first equation, and
solve for x.
5x + 3y =25
5x + 3(—5) =25
bx — 156+ 15=25+15

5x =40
5x _ 40
5 5
x=8

The solution is (8, —5).

Chapter 4
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22.y=x—17

23.

2¢ — 8y =2
Substitute x — 7 for y in the second equation, and
solve for x.
2x — 8y =2
2 — 8(x —T7) =2
2x — 8x + 56 =2
—6x +56 — 56 =2 — 56
—6x = —54
—6x  —54
-6 -6
x=9
Substitute 9 for x in the first equation, and solve
for y.

y=x—17
y=9-17

y=2

The solution is (9, 2).
bx — 3y = 16
x—3y=28

Subtract the second equation from the first and
then solve for x.

5x — 3y = 16
(=)x—3y= 8
4x = 8
o _ 8
4 4

x=2

Substitute 2 for x in the second equation, and
solve for y.

x—3y=28

2-3y=8
—2+2-3y=-2+8

-3y =6

3y _ 6

-3~ -3

y=-2

The solution is (2, —2).
24, 9x + 4y = 17

3x — 2y =29
9 + 4y = 17
Multiply by 2. (+) 6x — 4y = 58
15x =175
15x 75
15 ~ 15
x=5

Substitute 5 for x in the first equation, and solve
for y.

9x + 4y =17
9(5) + 4y =17
—45 + 45 + 4y = —45 + 17
4y = —28
4 -28
4 4
y==1

The solution is (5, —7).



4-1

Introduction to Matrices

Page 156 Check for Understanding

1.

9]

9.

The matrices must have the same dimensions and
each element of one matrix must be equal to the
corresponding element of the other matrix.

. Sample answers: row matrix, [1 2 3],1 X 3;

1],2 X 1;

column matrix, [2

. |1 2
square matrix, [3 4}, 2 X 2;

00

o 0},zxz

zero matrix, [

. Corresponding elements are elements in the same
row and column positions.
.1X5
.3X%X4
. Write the corresponding system of equations.
x+4=9
2y =12
Solve the first equation for x.
x+4=9
x+4—-4=9—-4
x=5
Solve the second equation for y.
2y =12
%y _ 12
2 2
y=6

The solution is (5, 6).

. Write the corresponding system of equations.

9=x+ 2y
13=4x+1
Solve the second equation for x.
13=4x +1
13-1=4x+1-1
12 = 4x
12 4
4 " 4
3=x
Substitute 3 for x in the first equation.
9=x+ 2
9=3+2%
-3+9=-3+3+2
6 = 2y
6 _ %
27 2
3=y

The solution is (3, 3).

Fri Sat Sun Mon Tue
High [88 88 90 86 85}
Low |54 54 56 53 52
2% 5

Pages 156-158 Practice and Apply

10.

2X3

151

11.
12.
13.
14.
15.
16.

3X1
4X3
3X3
2X5
3 X2

Write the corresponding system of equations.
2c=5

3 =3y

3z=9

Solve the first equation for x.

2x =5

2x 5

2 T2
x=25
Solve the second equation for y.
3 =3y
3 _ 3

3~ 3

1=y

Solve the third equation for z.
3z=9

3 9

3~ 3
z=3
The solution is (2.5, 1, 3).
17. Write the corresponding system of equations.
4x =12

3y=-1
Solve the first equation for x.
4x =12

A 12

4~ 4

x=3
Solve the second equation for y.
3y=-1

3y _ -1

3~ 3

1
y=-3

The solution is (3, 7%)

18. Write the corresponding system of equations.
4x =15 + x

5=2y —1
Solve the first equation for x.
4 =15+ «x
4 —x=15+x —«x
3x=15
3x _ 15
3~ 3
x=5
Solve the second equation for y.
5=2y—1
5+1=2y—1+1
6 =2y
6 _ %
27 2
3=y

The solution is (5, 3).

Chapter 4



19.

20.

Write the corresponding system of equations.
4 —-3=9
3y =-15
7="1
13=22+1
Solve the first equation for x.
4 —-3=9
4 -3+3=9+3
4x =12
4 12

4~ 4
x=3
Solve the second equation for y.
3y =-15
3y _ 15
3~ 3
y=-5
Solve the fourth equation for z.
13=22+1
13-1=2z+1-1
12 = 2z
12 _ 2
2~ 2
6=z
The solution is (3, —5, 6).

Write the corresponding system of equations.
x+ 3y=-13
x+y=1
Solve the second equation for y.
x+y=1
—3x+3x+y=-3x+1
y=-3x+1

Substitute —3x + 1 for y in the first equation and
solve for x.
x+3y=-13
x+3(=3x+1)=-13
x— 9% +3=-13

—8x+3=-13
-8 +3-3=-13-3
—8x = —16
-8 _ -16
-8 -8
x=2
Substitute 2 for x in the second equation and
solve for y.
x+y=1
32 +y=1
6+y=1
—6+6+y=—-6+1
y=-5

The solution is (2, —5).

Chapter 4
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21.

22.

23.

Write the corresponding system of equations.

2c+y=25
x — 3y =13
Solve the second equation for x.
x—3y=13
x— 3y +3y=13 + 3y
x=13 + 3y

Substitute 13 + 3y for x in the first equation and
solve for y.
2x+y =5
213 +3y) +y =5
26 +6y +y=>5

26+ Ty =5
—26+26+T7y=-26+5
Ty = —21
Iy 21
7 7
y=-3

Substitute —3 for y in the second equation and
solve for x.

x—3y=13
x—3(-3)=13
x+9=13
x+9-9=13-9
x=4

The solution is (4, —3).

Write the corresponding system of equations.
2c=y

2x + 3y =12

Substitute 2x for ¥ in the second equation and
solve for x.

2x + 3y = 12
2x + 3(2x) = 12
2x + 6x = 12
8x =12

8 _ 12

8 8
x=1.5

Substitute 1.5 for x in the first equation and solve
for y.
2x =y
2(1.5) =y
3=y
The solution is (1.5, 3).
Write the corresponding system of equations.
4x =11 + 3y
y—1=x
Substitute y — 1 for x in the first equation and
solve for y.
4x =11 + 3y
4y —1) =11+ 3y
4y —4=11+ 3y
4y —4+4—-3y=11+3y +4 — 3y
y=15
Substitute 15 for y in the second equation and
solve for x.

y—1l=x
15-1=x«
14 =«

The solution is (14, 15).



24, Write the corresponding system of equations.
x2+1=5

5—y=x
x+y=5
y—4=3
Solve the fourth equation for y.
y—4=3
y—4+4=3+4
y=1
Substitute 7 for y in the second equation and
solve for x.
b—y=x
5—-T7T=x
—-2=x

A possible solution is (—2, 7). Check whether this

solution satisfies the first and third equations.
Substitute —2 for x in the first equation.
x2+1=5
(-22+1=5
4+ 1=4true

Substitute —2 for x and 7 for y in the third
equation.

x+y=5
-2+7=5

5 =5 true

The solution is (—2, 7).

25. Write the corresponding system of equations.
3x —5=10

x+y=28
12 =12
9z2=3x+y
Solve the first equation for x.
3x —5=10
3x—-5+5=10+5
3x =15
3x _ 15
3~ 3
x=5
Substitute 5 for x in the second equation and
solve for y.
x+y=8
5+y=8
-5+5+y=-5+8
y=3

Substitute 5 for x and 3 for y in the fourth
equation and solve for z.

9z2=3xty
92=305)+3
9z2=15+3

92 _ 18

9 9

z=2
The solution is (5, 3, 2).

26. Evening Matinee Twilight
Adult 7.50 5.50 3.75
Child 4.50 4.50 3.75

Senior 5.50 5.50 3.75

27.3X%X 3

153

28.

Mason’s Steakhouse L **

29.

30.

31.

32.

Cost Service Atmosphere Location

Catalina Grill | ** * * *
Oyster Club | #*##* % * Hok
Casa di Pasta | #ws o sk dskok

Sample answer: Mason’s Steakhouse; it was given
the highest rating possible for service and
atmosphere, location was given one of the highest
ratings, and it is moderately priced.

Weekday Weekend
Single 60 79
Double 70 89
Suite 75 95
Single Double Suite

Weekday [60 70 75}
Weekend |79 89 95

The matrix contains the natural numbers ordered
consecutively along diagonals beginning in the
first column, moving up and to the right, and
ending in the first row. You can use this pattern to
extend the matrix indefinitely.

To find the number that follows 15 in the first
row, follow the diagonal that begins in the first
column with 16. As you follow the consecutive
natural numbers along the diagonal, you will see
that the next number is 21. So the number to the
right of 15 in the first row is 21. Since this
diagonal ends in the first row with 21, the next
diagonal begins in the first column with 22. Then
you can complete this diagonal by moving up and
to the right and filling in missing numbers with
the next natural number.

Continue this process until you have added one
more row and column to the given matrix.
1 3 6 10 15 21!28 36 45 55 66
2 5 9 14 20 27,35 44 54 65
4 8 13 19 26 34:43 53 64
7 12 18 25 33 42152 63
11 17 24 32 41 51!62
16 23 31 40 50 61!
72

——————— -]

67
The matrix with 6 columns and 7 rows is shown
below.

1 3 610 15 21
2 5 9 14 20 27
4 8 13 19 26 34
7 12 18 25 33 42
11 17 24 32 41 51
16 23 31 40 50 61
122 30 39 49 60 72

Chapter 4



33. If you continue adding to the matrix using the Substitute 7 for x in the third equation and solve

pattern in Exercise 32, you will find that 100 is in for z.

row 6 and column 9. 5z —2x =6

1 3 610 15 21 2836 4555 66 78 91 52 — 2(7) =6

2 5 914 20 27 3544 5465 77 90 5z —14=6

4 81319 26 34 4353 64 76 89 5z —14+14=6+ 14

7 1218 25 33 42 5263 75 88 5z =20

11 17 24 32 41 51 6274 87 bz _ 20

16 23 31 40 50 61 73 86 100 5 5

22 30 39 49 60 72 8599 z=4

29 38 48 59 71 84 98 The solution is (7, 5, 4).

37 47 58 70 83 97 38. Use the second and third equations to eliminate

46 57 69 82 96 C.

56 68 81 95 56 —7Tb+c=5

67 80 94 —2a + 106 + 5¢ = —29

79 93 Multiply by —5. —25a + 356 — 5c = —25

92 (+) —2a + 10b + 5¢ = —29
34. Matrices are used to organize information so it —97a + 45b = _54

can be read and compared more easily. Answers

should include the following. The resulting equation has a common factor of 9

e If you want the least expensive vehicle, the and, therefore, can be rewritten as

compact SUV has the best price; the large SUV —3a + .5b = _6_' .
has the most horsepower, towing capacity and At_ld _thls equation to the first equation to
cargo space, and the standard SUV has the best eliminate a and solve for b.

fuel economy. 3a + 2b =27
e Sample answer: Matrices are used to report (+) —3a + 56 =—
stock prices in the newspaper. ZZZ = %11
35. B 7 =77
36. C; Write the corresponding system of equations. b=3
3x=9+y Substitute into the first equation to find a.
yro=x 3q + 2b = 27
Substitute y + 5 for x in the first equation and 3a + 2(3) = 27
solve for y. 3q + 6 = 27
3x=9+y 3a =21
3y + 5)=9+ y a="17

3y+15=9+y

@y — 1543y +15= —y — 15+ 9 +y Substitute 7 for ¢ and 3 for b into the second

equation to find c.

N Ba —Tb+c=5
o =g 5(7) —7(3)+c=5
y——3 35 -21+c=5
14+c=5

c=-9

Page 158 Maintain Your Skills The solution is (7, 3, =9).

37. Solve the second equation for y.
-6y =—30
—6y _ =30
-6~ -6
y=5

Substitute 5 for y in the first equation and solve
for x.

3x — 3y =6

3x — 3(5)=6

3x —15=6

3x—-15+15=6+15
3x =21

Chapter 4 154



39.

40.

Eliminate r using the first and second equations.
3r — 15s + 4t = —57
9r +45s —t = 26
Multiply by —3. —9r +45s —12t = 171
()9 +45s— t= 26
90s —13t = 197

Eliminate r again using the first and third
equations.

3r — 15s + 4t = —57
—6r + 10s + 3t = —-19

Multiply by 2.

6r —30s + 8t=-—-114
(+) —6r+10s+ 3t= -19

—20s + 112 = —133

Solve the resulting system of two equations.
90s — 13t = 197
—20s + 11t = —133

Multiply by 2. 180s — 26t = 394
Multiply by 9. (4) — 180s + 99¢ = —1197
73t = —803
3 _ 803
73 73
t=-11
Substitute —11 for ¢.
90s — 13t = 197
90s —13(—11) = 197
90s + 143 = 197
90s = 54
54 3
8§ =199 OT 5

Substitute % for s and —11 for ¢ into any original

equation.
3r — 15s + 4t = —57
3r — 15(%) +4(~11) = —57
3r—9 — 44 =-57
3r — 53 = —57
3r=—-4

BN L

4y=x+2H|

—
Y

The vertices of the feasible region are (1, 3), (6, 3),

and (1?3, %) Make a table to find the

maximum and minimum values of f(x, y).

155

41.

42,

(x, y) 2x + 3y fx,y)
(1,3) 2(1) + 3(3) 11
(6, 3) 2(6) + 3(3) 21
13 19 13 19 83
(?’ ?) 2(?) * 3(?) 3

13 19

. . 83
The maximum value is f <?, ?) =

3
The minimum value is f(1, 3) = 11.

y HEEN
\ ly=—x+10
.
A
A |
|y=—5x+16| L~
I~ e
o Njy=3x|_[x

The vertices of the feasible region are (3, 1),
(?, g), (%, %) Make a table to find the

maximum and minimum values of flx, y).

(x, ) 5x —y flx, )
3,1 5(3) -1 14
FIEEIK
I

The maximum value is f(%, %) = 35.
The minimum value is f (g, %) =—1.
3
y=—35x+12
&
L \!
- BN
o 2 ITx
7
r—y
y=—-x+3
e e

The vertices of the feasible region are (2, 1) and
(6, 3). Make a table to find the value of f(x,y) at
the vertices.

(x, ) 3y —x fx, y)
2,1 3(1) — 2 1
(6, 3) 3(3)— 6 3

The minimum value is f(2, 1) = 1.

Although f(6, 3) is 3, it is not the maximum value
since there are other points in the solution, that
produce larger values. Because the region is
unbounded, f(x, y) has no maximum value.

Chapter 4



43.
6 ¢
> O—e
L3
k3
o 3 ¢
v}
2
1
0 1 2 3 4 5
Hours
44. step function

45, Jada had to pay for two hours and a fraction of a
third, so she had to pay 3 - $1.50 or $4.50 for

parking.

46. flx) =x> —3x + 2
f(3) =32 -3(3) +2
=9-9+2
=2

47, flx) =x>— 3x + 2
£0) = 0% — 3(0) + 2
—0-0+2

=2

48. fix) =x2 — 3x + 2
A2) =22 — 3(2) + 2
=4-6+2
=0

49. fx)=x%—3x+ 2
f(—=8)=(—8)2 - 3(-3) + 2
—9+9+2
=20
8+ (-5)=8-5=3
-2-8=-10
35+27=62
6(—3)=—18
3(34) = 17

6(4) + 3(—-9) =24 — 27 or —3

50.
51.
52.
53.
54.
55.

56. —5(3 — 18) = —5(—15) or 75
57. 14(%) ~ 12(%) =72
_T1_4
T2 2
_3
2

Page 159 Spreadsheet Investigation
(Follow-Up of Lesson 4-1)

1. A B c D E F
Towing [ Cargo Fuel
Base |[Horse- . .
1 K Capacity| Capacity | Economy
Price | Power
(Ib) (ft%) (mpg)
2 |Large $32,450| 285 | 12,000 46 17
3 |Standard| $29,115| 275 8700 16 17.5
4 | Mid-size [$27,975| 190 5700 34 20
5 | Compact | $18,180 | 127 3000 15 26.5

Chapter 4
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2. Both use rows and columns. In a spreadsheet, the
rows are designated by numbers and the columns
are designated by letters. In a matrix, both rows
and columns are designated by numbers.

4-2 | Operations with Matrices

Page 163 Graphing Calculator Investigation
1. kevsTRoKEs: [MATRX] [][®]1 2[ENTER]2[ENTER

3[ENTER][©)]2[ENTER|5 [ENTER]4
ENTER

Elements are entered row by row.

2. The first number represents the row, and the
second represents the column of the element
being entered.

3. kEysTrROKES: 18] X |[MATRX]1[ENTER]
[54 —36]
90 72

4. Enter B.

KEYSTROKES: [»][»]2 2[ENTER]3
[ENTER]1[ENTER]9[ENTER][(©)]3
[ENTER]8[ENTER]6[ENTER][()]5
ENTER

Find A + B.
kevstrokes: [MATRX]1[ + |[MATRX]2[ENTER]

There is an error on the screen because the
dimensions are not equal.

Pages 163-164 Check for Understanding
1. They must have the same dimensions.
2. Sample answer: [—3, 1] and [3, —1]

(3,11 +[8, -1l =[-3+3 1+ (-1

_ = [0, 0]
44
3. |44
[ 4 4

4. Impossible; the matrices have different
dimensions.
-2-5 1-(-4)

5|51 -1 2 -]
13

5 2] 3 [3(6) 3(-1) 365) 3(2)]
T 13(7)  3(3) 3(—2) 3(8)

7[18 -3 15 6]

3-2 7—(—3)}

6 —1
6. 3[7 3 -28

21 9 -6 24



7

6 —4

v 4[72 6} " 5[_3 o]

_[ 4@ 4(7)} [5(—6) 5(—4)}
" 14(-3) 4(6) 5(3) 5(0)
| 8 28} N [—30 —20]

T 1-12 24 15 0
_[8+(—30) 28+ (fzo)}

T -12+ 15 24 + 0
_[-22 8}

B 3 24

8.A+B+C-=

R

5+0+(-6) 6+(—4)+5

10 6]

9. SB—ZC:S[

=[3<—1)
-3 2
0 -1
S

[—21
12 -

10. 4A + 2B - C
=4[2 3 +2[

_ 4@ 4(3)} . [
14(5) 4(6)

3(7)] _ [
3(0) 3(-4)] [2(-6)

-1 7 9 —4
0 74]_2[—6 5}
2(9) 2(—4)]

2(5)

1 18 -8
2]‘[—12 10}
18 21 — (—8)}

10 —(-12) —-12-10

29}
22

o[ 7l

2(-1)

2(7)} _ [
2(0) 2(—4) -

7’812]+[—2 14]_[9—4}
~[20 24 0 -8/ [-6 5

S ©

_[8+(-2-9 12+14- (—4)]
(20 +0—(-6) 24+ (-8)—5
_[-3 30]
126 11
16,763 549,499

14,620 477,960

11. Males =
9041 3
5234

16,439
14,545
12,679
7931
5450

Females =

549,499 + 456,873
477,960 + 405,163
455,305 + 340,480
321,416 + 257,586

83,411 + 133,235

12.

14,486 455,305

21,416
83,411

456,873
405,163
340,480
257,686
133,235

1,006,372
883,123

=| 795,785
579,002
216,646

I -

[2+( D+9 3+7+(—4)

5

|

|

4
5

}

157

13. No; many schools offer the same sport for males
and females, so those schools would be counted
twice.

Pages 164-166 Practice and Apply

4 6 4+6
4. 1|+|-5|=[1+(5
-3 8 -3+8

10

=| -4

5

15. Impossible; the matrices have different
dimensions.
12 0 8 -30 4
16'{ 9 15 711}_[ 9 2 76]
:[12—(—3) 0-0 8—4]
9-915-2 —11 - (-6)
_ [15 0 4}
0 13 -5
2 -4 1| [ —2@ -20-9 -20»
17. -2 -3 5 8|=]|-2(-3) —-2(5) -—2(8)
7 6 —2 [ —2(7) —2(6) —2(—2)
[ -4 8 -2
= 6 —10 —16
| —14 —12 4
18. 5[0 -1 7 2] + 3[5 —8 10 —4]

= [5(0) 5(=1) 5(7) 5(2)] + [3(5) 3(—8) 3(10) 3(—4)]
= [0 —5 35 10] + [15 —24 30 —12]
=[0+15 —-5+(-24)35+ 30 10 + (—12)]
=[15 —29 65 —2]

1 —4 -3

5| -1|+6[ 3| —2[ 8

-3 5 -4
5(1) 6(—4) 2(—3)
=[5(-D|+]| 6B)|—-| 28
[ 5(—3) 6(5) 2(—4)

[ 5 —24 -6
=| =5[+| 18- 16
| —15 30 -8

5 + (—24) — (—6)
- -5+18—-16

| —15+ 30— (—8)

{3l

19.

Chapter 4



1.35
20. | 1.24

6.10

[L35+045

5.80 0.45 3.28
1432 | + 1194 16.72
35.26 4.31 21.30

5.80 + 3.28
1.24 +1.94 14.32 + 16.72
6.10 + 4.31 35.26 + 21.30

1.80 9.08
3.18 31.04

|:10.41 56.56

0.25

21. 8[0.75

1|4 6]_3[9 27}
22.2[30 30 3

24.A+B

Chapter 4

05]_2P25 Qﬂ
1.5 0.75 1.5

[8(0.25) &05@__[%025) m05q
18(0.75) 8(1.5)

2(0.75) 2(1.5)

2 4}__?15 1}

16 12 1.5 3

[2-05 4- 1}

6 -15 12-3

(1.5 3]

145 9

[ 1 2
2@ 3(9) 52D

é(fs)] B r
13 20| |5
_g 3}__[6 18}
5 0 0 2
[2 -6 3 — 18}

0 2(3)

3
_5—0 0—-2

[—4 —15
3 9

2

9 3
3 1 s 0 3
s(1) 50 5| | 4-2 43) a0
5@ 5(3) 5(-1) 4(% 4(o> 4(3)

[N SN

]{—s 3 }
2
3 0
0+3 5+4}
5 5
§+0 —5+§
5 7 8 3
6l+15 1
3 -9 4 4

-1
7+3
6+1

-9+4

5+8
-1+5
3+4
13 10
4 7
7 =5

|

158

25.D - B

0
26. 4C = 4| -2

7

4(0)
=|4(-2)

4(7)

27.6B —2A =6

-2
4
| -7

[6(8) 6(3) 2(5)
6(5) 6(1) | — [ 2(-1)
| 6(4) 6(4)

48 18
30 6|-—
| 24 24

[ 6 2 8 3
9 0[—-|5 1
| -3 0 4 4

6-8 2-3
9-5 0-1

3—-4 0—-4
-1
-1
—4
4
5
-1

4(4)
4(5)
4(-1)

0 16
8 20

28 —4

5

R

1

2(7)
2(6)
2(3) 2(-9)
10 14
-2 12
6 —18
48 — 10

18 — 14
- (=2) 6 —12

24 — 6 24 — (—18)

[38 4
32 —6

[ 18 42



28.3C - 4A + B

SR

5 7 8 3
-1 6|+]|5 1
3 -9 4 4

3000 3(4) 4(5) 47 8 3
=13-2 35G)|-|4-1 46 |+]|5 1
3(7) 3(—-1) 4(3) 4(—9) 4 4
[ 0 12 20 28 8 3
=|-6 15|-|-4 24|+]|5 1
| 21 -3 12 —36 4 4
[ 0-20+38 12 — 28 + 3
=|-6-(-4)+5 15—24 + 1
21 -12+4 —-3-(-36)+4
[ 12 —-13
= 3 -8
13 37
0 4 6 2
29.C+4iD=|-2 5(+3 90
7 -1 -3 0
[0 4] [ 46 42
=[=2 5[+ i® 30
| 7 -1l L[i-3) X0
o 4| [ 2 2
=l-2 5|+| 30
| 7 -1 L[-1 0
0+2 4+3
=| —2+3 5+0
[7+(1D —1+0
(o 42
=11 5
6 -1
[ 120 97 64 75
30. Friday:| 80 59 36 60 |,
| 72 84 29 48
[ 112 87 56 74
Saturday: | 84 65 39 70
| 88 98 43 60
120 97 64 75 112 87 56 74
31.| 8059 36 60|+ | 84 65 39 70
72 84 29 48 88 98 43 60

80 +84 59+ 65 36+ 39 60+ 70

[120 +112 97+ 87 64+ 56 75+ 74}

72 +88 84 +98 29 + 43 48 + 60

75 130

232 184 120 149}

=[164 124
160 182

72 108

112 87 56 74 120 97 64 75
32.| 84 65 39 70| —| 80 59 36 60

88 98 43 60 72 84 29 48

84 — 80 65 —59 39 —36 70 — 60
88 — 72 98 — 84 43 —29 60— 48

-8 —-10 -8 -1
= 4 6 3 10
16 14 14 12

[112 —120 87 — 97 56 — 64 T4 — 75]

52 25 131 37
42 67 118 1
33. |44 |+ |130 |+ 136+ | 9
46 94 68 19
51 29 37 0
52 + 25 + 131 + 37
42 + 67+ 118 + 1
=44 + 130 + 136 + 9
46 + 94 + 68 + 19
51 +29 +37+0
245
228
=319
227
| 117
52 37 52 — 37
42 1 42 -1
34. (44| —-| 9| = 44 — 9
46 19 46 — 19
51 0 | 51-0
15
41
=135
27
| 51
35. In 1996-1998, floods accounted for the most
deaths.

In 1999, tornadoes accounted for the most deaths.
In 2000, lightning accounted for the most deaths.

Child Adult

. Before 6 PmM |3.00 4.50
36. Residents: After 6 pM [2.00 3.50]
Child Adult
Nonresidents: Before 6 rm [4.50 6.75]
" After6pPM |3.00 5.25
37 [4.50 6.75] 3 [3.00 4.50}
* 13.00 5.25 2.00 3.50

[4.50 —3.00 6.75 — 4.50]
3.00 — 2.00 5.25 — 3.50

[1.50 2.25]
1.00 1.75

Chapter 4



Child Adult
Residents [3.00 4.50}

88. Before 6:00PM: Nonresidents [4.50 6.75

Child Adult

Residents {2.00 3.50

After 6:00pM: Nonresidents [3.00 5.25}
%[mOMﬂ_Pmam]
*14.50 6.75 3.00 5.25

_ [3.00 —2.00 4.50 — 3.50]
~ |4.50 — 3.00 6.75 — 5.25

__[LOO LOO}
~[1.50 150

40. Sinced =1 and e = 4d, e = 4(1) or 4.
Now sincez +d =e,z+1=4o0rz=3.

%,x = é or 0.5.

Since f = %,f: 0545 or 0.1.

Sincey = x + %,y =05+ % or 0.75.

Since x =

Finally, since ay = 1.5, a(0.75) = 1.5, so a = 2.

2[0.5 0.75 3}2[1 15 6]
2 802

1 4 0.1
41. You can use matrices to track dietary
requirements and add them to find the total each
day or each week. Answers should include the

following.
566 18 7
e Breakfast = | 482 12 17 |,
530 10 11
785 22 19
Lunch = | 622 23 20 |,
710 26 12
1257 40 26 |
Dinner = | 987 32 45
1380 29 38
[ 2608 80 52
e Add the three matrices: | 2091 67 82 |.
[ 2620 65 61
5 -2 34| 5-3 —-2—-14
42‘D’{—3 7}"[—5 6]“[—3«—(—5) 7——6]

3]

Chapter 4
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43. A; The equation corresponding to the second row
is7 —x=12.

7T—-—x=12
T—-x—-T7T=12-17
-x=5
x=-5

We can eliminate answer choices B, C, and D
since the x-coordinate of each is not —5.

Page 166 Maintain Your Skills
44.2 X 2
45.1x 4
46. 2 X 4
47.3%x 3
48.3 X 2
49.4%x 3

50. Solve the second equation for a.
5a =15
5a _ 15
5 5
a=3
Substitute 3 for a in the first equation to find b.
2a +b=2
28)+b=2
6+b=2
b=-4
Substitute 3 for ¢ and —4 for 6 in the third
equation.
atb+c=-1
3+(-4)+c=-1
—1+c=-1
c=0
The solution is (3, —4, 0).
Use the first and second equation to eliminate r.
r+s+t=15
(=)r +t=12
s = 3
Substitute 3 for s into the third equation to find ¢.
s+t=10
3+¢=10
t="7
Substitute 7 for ¢ into the second equation
to find r.

51.

r+t=12
r+7=12
r=5

The solution is (5, 3, 7).



52. Use the first and second equation to eliminate z.

53.

54.

6x — 2y — 3z=-10
—6x+y+92=3

Multiply by 3. 18x — 6y — 92 = —30
() —6x+ y+92= 3
12x — 5y = -27

Use this resulting equation and the third
equation to eliminate y.

12x — 5y = 27
8 — 3y =-16
Multiply by —3. —36x + 15y = 81
Multiply by 5. (+) 40x — 15y = —80
4x = 1
x =21

Substitute % for x in the third equation to find y.
8 — 3y =-16

1 = —
8(1) —3y=-16

2—-3y=-16
-3y =-18
—3y _ ~18
-3 -3
y=6

Substitute i for x and 6 for y in the first equation.

6x — 2y — 3z=-10
6(%) - 2(6) — 32 =-10
S -12-3=-10
3—-24—-6z=-20
—21 — 6z =-20
—-6z=1
1
The solution is (Z’ 6, _E)'
2s + 7t =39
bs —t=5
2s + Tt = 39
Multiply by 7. (+) 35s — 7t = 35
37s =74
37s _ 74
37 37
s=2
Substitute 2 for s in the second equation.
5s —t=5
5(2)—t=5
-10+10 —¢t=-10+5
—t=-5
t=5
The solution is (2, 5).
3p +6g=-3
2p — 3q = -9
3p+6g= -3
Multiply by 2. () 4p — 69 = —18
Tp =-21
p=-3

161

55.

56.

57.

58.

Substitute —3 for p in the first equation.
3p +6g=-3
3(-3)+6g=-3
-9+6¢g+9=-3+9

6g =6
6 _ 6
6 6
g=1

The solution is (=3, 1).
Solve the first equation for a.
a+5b=1
a+5b—-5b=1-5b
a=1-5b
Substitute 1 — 5b for a in the second equation.
Ta — 2b =44
7(1 — 5b) — 2b =44
7 —35b — 2b =44
-7T+7-37b=—-7+44

-37b =37
-37b _ 37
-37 ~ -37

b=-1

Substitute —1 for b in the first equation and solve
for a.
a+5b=1
a+5-1)=1
a—5=1
a—5+5=1+5
a=6
The solution is (6, —1).
An inequality that describes this situation is
0.30p + 0.15s = 6 where p is the number of
printed sheets and s is the number of solid color
sheets.

The boundary is the graph of 0.30p + 0.15s = 6.
Since the inequality symbol is < the boundary is
solid.
Test the point (0, 0).

0.3p +0.15s =6
0.3(0) + 0.15(0) = 6

0+0=6
0=6 true

Shade the region that contains the point (0, 0).
Since the variable must be nonnegative, only
shade the portion of the region in the first
quadrant.

s

4
32

[0.30p + 0.15s = 6
24 7
16
-8

[

of [ 8 [16 N24[32

No; 0.30p + 0.15s <6
0.30(14) + 0.15(14) < 6
42+21=<6

6.3 =6 false
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59. Multiplicative Inverse

60. Associative Property of Addition

61. Distributive Property

62. Commutative Property of Multiplication

4-3 | Multiplying Matrices

Page 171 Check for Understanding

1 2 7 8
1. Sample answer: [ 3 4| - [ ]
5 6 9 10

. Never; the inner dimensions will never be equal.

. The Right Distributive Property says that
(A+B)C =AC +BC,but AC + BC # CA + CB
since the Commutative Property does not hold for
matrix multiplication in most cases.

.3 X2

. Undefined; the inner dimensions are not equal.

35
6.3 5| 35
= [33) + (=5)~2) 3(5) + (=5)(0)]
=[19 15]
5 _[5(3) 5(—1) 54)
7'&}'B _14]‘[&$ &—I)SMJ
_[15 -5 20]
T |24 -8 32

8. Not possible; the inner dimensions are not equal.
[4 —1} . H _ [4(7) + (—1)(4)]
‘13 5] |4 3(7) + 5(4)

&

Yes; A(BC) = (AB)C for the given matrices.

10.

2 -1 -4 1 3 2
amor=[3 3 ( 75 o)1 3)
[2 —1} ) [—13 —6}

"3 5 24 16
_[-50 —28}
81 62
(2 -1] [-41 3 2
(AB)C’QS 5] { 8 o]) [—1 2}
_[~16 2] [ 3 2}
28 3] [-1 2
_|—50 —28]
L 81 62
11. Registration fees: R = [45 55 65]
350 280
Number of players: P = | 320 165
180 120

Chapter 4

162

12

[350 280]
. RP = [45 55 65] - | 320 165
180 120
= [45(350) + 55(320) + 65(180) 45(280) + 55(165) + 65(120)]
= [45,050 29,475]
The league received $45,050 from baseball and
$29,475 from softball for a total of $74,525.

Pages 172-173 Practice and Apply

13.
14.
15.
16.
17.
18.

19.

20.

21.

22,

23.

24.

25

4 X 2
2 X 2
Undefined; the inner dimensions are not equal.
1X5
Undefined; the inner dimensions are not equal.
3 X5

2 —1]- [ﬂ = [25) + (—~1)(4)]
- 6]

[3—ﬂ‘r,q_[a®+%—m@)mn+4—qu
5 1 [27] [ 5@+12 51+ 17

8 -1 1]
22 12
Not possible; the inner dimensions are not equal.

[4 2 4] 2 _[4(72)+(72)(5)+(—7)(8)}
6 3 5 3 h 6(—2) + 3(5) + 5(3)

s
R

_ [2(3) +(=1(5B) 2(=9) + (=17 2(-2)+ (*1)(*6)}

3(3) + 4(5) 3(=9) + 47) 3(—2) + 4(—6)
_[1-&5 ﬂ
“l29 1 -30

Not possible; the inner dimensions are not equal.

35 04

46) + 0(-2) 4(4) + 0D
=1-3(6) + 7(-2) —3(4) + 7(1)
—5(6) + 9(—-2) —5(4) + 9(1)

24 16
=|-32 -5
—48 —11



0 8
26.{ 3 1]-[3 . :g}
-1 5
0(3) +80) 0(1) +8(8) 0(—2) + 8(—5)
= 3(3) + 1(0) 3(1) + 18 3(—2) + 1(—5)
—1(3) + 5(0) —1(1) + 5(8) —1(—2) + 5(—5)

|

0 64 —40
9 11 -11

-3 39 —-23

27. Yes; AC + BC = (A + B)C for the given matrices.

AC + BC

o
>
(o)
~
|
¥y
| — T

.

1 9} n [—21 —13]
26 —8 26 -8

HERE

) = A(cB) for the given matrices.

HAR)

29. No; C(A + B) # AC + BC for the given matrices.

CA + B)

AC + BC

_[5 1]. [1 —2}47[—5 2}
12 —4] \[4 3 4 3
_[5 1]. {—4 0]
2 -4 8 6
_|-12 6}

| -40 —24
_[1 —2}.[5 1]4_[—5 2}.[5 1
e 3] |2 -4 4 3] [2 -4
_[1 9]+[—21 flﬂ

|26 -8 26 -8
_[-20 —4}

52 —16

R R A

]

163

30. No; ABC # CBA for the given matrices.

31.

32.

33.

34.

35.

36.

37.

38.

39.

_[1r -2] [-5 2] [5 1
ABC =4 J[43]b—J
_[-13 -4]_ [5 1}

| -8 17] |2 -4
_[-73 3]
| -6 —76
_[5 1] [-5 2] [1 -2
aﬂ_g—J[4s]L J
_[-21 13]_[1 —2}
l-26 -8] [4 3
_| 31 81}
| -58 28
290 165 210
F =175 240 190
110 75 0

22
C=|25
18

[290 165 210 [ 22
FC =175 240 190 | | 25
110 75 o] L18
[ 290(22) + 165(25) + 210(18)
= | 175(22) + 240(25) + 190(18)
110(22) + 75(25) + 0(18)
14,285
— | 13,270
| 4295
14,285 + 13,270 + 4295 = 31,850

The total income from all three farms is $31,850.

a b e f
c d} and [g h] where

bg =cf,a=d,ande = h

72 49
o [1.00]
0.50

Any two matrices [

68 63
90 56 |
86 62

[72 49
68 631 T11.00

90 56 | [0.50}

| 86 62
[72(1.00) + 49(0.50)
68(1.00) + 63(0.50)
90(1.00) + 56(0.50)
| 86(1.00) + 62(0.50)

96.50
99.50
118.00
1117.00

The Juniors earned the most money since the
amount in the third row is the greatest.

96.50 + 99.50 + 118.00 + 117.00 = 431.00
The school made $431 from the fund-raiser.
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40.

41.

42,

43.

Purchase price: P = [54.00 48.00 60.00];

150
Number of shares: N = | 100
200

150
PN = [54.00 48.00 60.00] - | 100
200

= [54(150) + 48(100) + 60(200)]
= [24,900]
Taini spent $24,900 for the stock.

Selling Price: S = [65.20 58.60 61.10];
150

Number of shares: N = | 100
200

150
SN = [565.20 58.60 61.10] - [ 100
200

= [55.20(150) + 58.60(100) + 61.10(200)]
= [26,360]
Taini received $26,360 for selling the stock.
SN — PN = [26,360] — [24,900]
= [1460]
Taini made $1460.

35| |ab|_|3a+5 3b+5d
-17 cd| |-a+7 —b+17d
Write the corresponding system of equations.
3a + 5¢ =3

3b + 5d =5
—a+T7c=-1 or a=Tc+1
-b+7d =17 or b=Td -1

Substitute 7c + 1 for a in the first equation and
solve for c.
3a +5¢c=3
3(7c +1) +5¢ =3
21c + 3+ 5¢c =3
26c =0
c=0
Substitute 0 for ¢ in the third equation and solve
for a.
a=T+1
=70 +1
=1
Substitute 7d — 7 for b in the second equation
and solve for d.
3b+5d =5
3(7d —7) + 5d =5
21d — 21 + 5d =5
26d =26
d=1
Substitute 1 for d in the fourth equation and
solve for b.
b=1Td -1
=71) -7

=0
Thus,a=d=landb=c=0,or[a b]—[l O].

cd 01

. |10
If the matrix [0 1
containing two columns, the result is the original
matrix.

is multiplied by any matrix

Chapter 4
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44.

45.

46.

Sports statistics are often listed in columns and

matrices. In this case, you can find the total

number of points scored by multiplying the point

matrix, which doesn’t change, by the record

matrix, which changes for each season. Answers

should include the following.

e P-R = [479]

¢ Basketball and wrestling use different point
values in scoring.

B; A 3 X 5 matrix times a 5 X 1 matrixisa 3 X 1

matrix.

A; Since the first matrix is a 1 X 3 matrix and the

second matrix is a 3 X 2 matrix, the product is

defined and is a 1 X 2 matrix. Thus, we can

eliminate answer choices B, C, and D.

Page 174 Maintain Your Skills

47.

48.

49.

50.

of 4 -2]_[3@
-1 7| |3-1» 3™

(12 -6

“l-3 21

3(—2)]

Impossible; the matrices have different
dimensions.

R

[ 12 6] [32 4
|16 -4 12 -16
[ 12-32 64

-16 — 12 4 — (—16)

-20 2
-28 12
Write the corresponding system of equations.
3x+2=23
15= -4y -1
Solve the first equation for x.
3x+2=23

3x =21

x=17

Solve the second equation for y.
15 =—4y — 1
16 = —4y
—4=y
The solution is (7, —4).




51.

52.

53.

Write the corresponding system of equations.
x+ 3y =-22

2¢ —y =19
Solve the first equation for x.
x+3y=—-22

x= -3y — 22

Substitute —3y — 22 for x in the second equation.

2¢ —y =19
2(-3y —22) —y =19
-6y —44 —y=19

-7y = 63
y=-9
Substitute —9 for y in the second equation.
2¢ —y =19
2x— (-9 =19
2x =10
x=5

The solution is (5, —9).
Write the corresponding system of equations.
x+3z=-19
—2x+ty—z=-2
By — 7z = 24
Eliminate x in the first two equations.
x +3z=-19

—2x+y— z= -2
Multiply by 2. 2x +6z=-19
(H)—2x+y— z= -9
y+56z=-21

Use this equation and the third equation to
eliminate y.

y + 5z =—40
by —Tz= 24
Multiply by —5. -5y — 25z = 200
(H)by — Tz= 24
— 32z =224
z==1

Substitute —7 for z in the first equation.
x+3z=-19
x+3(=7=-19

x—21=-19
x=2
Substitute —7 for z in the third equation.
By — Tz =24
5y —7(=7) =24
5y +49=24
5y = —25
y=-5

The solution is (2, =5, —7).

Let f be the price of a roll of film.

Let b be the price of a camera battery.

8f +2b =23

6f+2b =18

Subtract the second equation from the first to
eliminate b.

8f + 2b = 23
(=) 6f+2b =18
of = 5
f=25

54.

55.

Substitute 2.5 for fin the first equation.

8f +2b =23
8(2.5) + 2b =23
20 + 2b =23
26 =3
b=15

A roll of film costs $2.50, and a camera battery
costs $1.50.
x-intercept:
y=3—2x
0=3—- 2«
-3 =-2
3 —x
y-intercept:
y=3— 2x
y=3-—2(0)
y=3

2
i

v ]
y=3—2x

x-intercept:

1. _
x—Ey—S
x—40)=8

x =8
y-intercept:
x—%y=8
0—%y:8
_%yzg

y=-16

HEYN ZL»
-4 |0 4 X

—4

|

\

-8

|

‘12 \

1 _ oH

WAL

\ [ T[]
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56. x-intercept:

57.

58.

59.

60.

bx — 2y =10
5x — 2(0) =10
5x =10
x =2
y-intercept:
bx — 2y =10
5(0) - 2y =10
-2y =10
y=-5
I |
/
/
[o) X
m—w=wl/
i v/
VA
y
(o) X
y
[o) X
y
[o) X
y
[o) X

Chapter 4

166

Page 174 Practice Quiz 1

1. Write the corresponding system of equations.
3x+1=19
Ty =21
Solve the first equation for x.
3x+1=19
3x =18
x=6
Solve the second equation for y.
Ty = 21
y=3
The solution is (6, 3).
2. Write the corresponding system of equations.

2c+y=9
4x + 3y = 23
Eliminate x from the first and second equations.
2c+ y= 9
4x — 3y = 23
Multiply by —2. —4x — 2y = —18
(H)4x — 3y = 23
—by = 5
y=-—-1
Substitute —1 for y in the first equation.
2c +y =9
2c—1=9
2x = 10
x=25

The solution is (5, —1).

3. Write the corresponding system of equations.
2=2

x=1
y=3
5=z

The solution is (1, 3, 5).

4. Monday: M — [120 80 64 75]

65 105 77 53

{112 79 56 74

Tuesday.T—[ 69 95 82 50}
5. M+T=

[120 80 64 75 n 112 79 56 T4
| 65 105 77 53 69 95 82 50

_[120+ 112 80+ 79 64 +56 75+ 74
65+ 69 105 + 95 77 + 82 53 + 50

_[232 159 120 149
134 200 159 103

6. [ 0]_[6 -5]_[3-6 0-(-5)
(712 |4 1| T |7-412-(-1)

154



2l 9 0 -2 3 1 2 -6 3 3 3|_|4 5 -3
7 5[12 15] +[—7 —7] 5. [4 -5 —6}+[1 -1 1}_[3 -6 —7]
m 2 2 The vertices are A'(4, 3), B'(5, —6), and
_| 3@ 50 [—2 3} C'(-3,-7.
| Sa2) fas| L7777 6. o
_[6 o] [2 3
8 10 -7 -7 AN
[6+(-2 0+3 /
8+ (=7 10+ (=D -8 -4/ oA 4 | &x
- / |
4 3 p.
= B 1 1]
_1 3 C ﬂ—a— "3
8 5[—2 4 5] _ [5(—2) 5(4) 5(5)] il |
047 5(0) 5(—4) 5(7) . 0 5 5 0]
:[—10 20 25] 14400
0 —20 35 83[0550]:[0 15 15 0]
9. Not possible; the inner dimensions are not equal. |4 400 1212 0 0
10. [ 3 *1} [ 4 -1 _2} The coordinates are A'(0, 12), B'(15, 12), C'(15, 0),
2 5] 1-3 5 4 and D'(0, 0).
[3(4) + (=1)(=3) 3(=1D) + (=15 3(-2) + (=14 ]
= 1 0/ |05 5 0|_| 0 5 50
152(f)8+i(1_03) 2-1) +5(5) 2(—2) + 5(4) 9. [0 —1]'[4 40 0}—[_4 4 0 0]
= [_7 23 16} The coordinates are A’'(0, —4), B'(5, —4), C'(5, 0),
and D’'(0, 0).
10—1 0/ (055 0/_| 0-5-50
‘| 0 -1[ |4 4 0 0 -4 —4 00
4-4 | Transformations with Matrices The coordinates are A'(0, —4), B'(~5, —4),
C'(=5,0),and D'(0, 0).
\ -4 5 1
Pages 178-179 Check for Understanding 1. By| 5|+ | 9|71
1.
Transformation| Size | Shape |Isometry
. Pages 179-181 Practice and Apply
reflection same same yes .
12. To translate 4 units left, add —4 to each
rotation same same yes x-coordinate. To translate 2 units up, add 2 to
each y-coordinate.
translation same same yes [4 —4 4]
2 2 2
dilation changes| same no
1 2 -6 —4 —4 —4 -3 -2 —-10
13‘[4 ~5 —6}+[ 2 2 2]_[ 6 -3 —4}
2. Each vertex of the original figure is translated
3 units to the left and 2 units down. Add —3 to The coordinates are D'(—3, 6), E'(—2, —3), and
each x-coordinate and —2 to each y-coordinate. F'(-10, —4).
-3 -3 -3
14.
[—2 -2 —2] 518 y
3. To move up, add a positive number to each /.[ 4 D
y-coordinate. To move to the left, add a negative \[A\
number to each x-coordinate. /11 X
Sample answer: s
1 1 1 4 E
F ”‘ E
4. To translate 3 units right, add 3 to each F -3
x-coordinate. To translate 1 unit down, add —1 to \
each y-coordinate. [0 15 —95
3 3 3 15. 9 _1'5 '0}
-1 -1 -1 L ’
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16. 3{0 15 —2.5]

_|0 45 -75
2 —-15 0 6 —4.5 0
The coordinates are A’(0, 6), B'(4.5, —4.5), and
C'(=17.5,0).

17. Aty
N
/ \
Al\
d d \\\
C c /o
<\ ‘\ \ X
~ NB
~l_ \
\
B
(1 2 7
18. 1 -4 _1]
[0 1 1 2 71 _[-1 -4 -1
19‘71 0]'[—1 —4 —1]_[ 1 2 7]

The coordinates are X'(—1, 1), Y'(—4, 2), and
Z'(—-1,7).

20. Zl by
/
/
/
YT
4
o|X X
r/ 4
\ 4/
7
Y
2 5 4 1]
21. [4 41 1]

29 01 12 5 4 1| 4 4 1 1
-1 0 4 41 1| |-2 -5 -4 -1
The coordinates are D'(4, —2), E'(4, —5),
F'(1, —4),and G'(1, —1).

23. YD E

/

Chapter 4
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24, Vertex D has been translated 3 units right and

25.

26. The vertex matrix is [2

27.

28.

Lo+l S e =)

2

©

3

=]

3

et

32

33

3

~

7 units down. Write the translation matrix.
3 3 3
-7 -7 -7
Add the translation matrix to the vertex matrix.
-2 3 5 N 3 38 3|_| 1 6 8
2 5 -2 -7 -7 -7 -5 -2 -9
The coordinates are E'(6, —2) and F'(8, —9).

Let (a, b), (c, d), and (e, f) represent the original
vertices J, K, and L.

0 -1| [a ce|_|-3 -2 1
1 0 bd f|l |-5 7 4

-b —-d —f] _|-3 -2 1

a c e| |-5 17 4
Thus,b=3,d=2,f=—-1,a= —-5,c="17,and

e = 4. The coordinates are J(—5, 3), K(7, 2), and
L4, -1).

3 -3 -5 -2

2 4 28] _[-2-4-23

3-3-5-2| |-3 3 5 2
SN
R, N Q

4 2—3]

hilly R
Q\\S

The graph represents a 180° rotation.

_|-1 0f |-4 4
"l 01 -4 —4
[ 4 -4 -4 4
-4 -4 4 4
-1 0|, 4 -4 4 -4 -4 4
: 0 -1 -4 —4| |-4 -4 4 4
01 (-4 4| 4 4 -4 -4
‘10 4 4| |-4 4 4 —4
. The figures in Exercise 29 and Exercise 30 have

the same coordinates, but the figure in
Exercise 31 has different coordinates.

-2 —6 -8 —4
.075[_2 o 5 s

[-15 -45 -6 -3
“|-15 -15 —-3.75 -3.75

The new coordinates are (—1.5, —1.5),
(—4.5, —1.5), (-6, —3.75), and (—3, —3.75).

-5 | —-3.75
‘ 0'75[—3.5] B {—2.625]
The new coordinates are (—3.75, —2.625).

4 -4
4 4

-4 4
4 4
4 4
4 —4



35.

36.

317.

38.

39.

40.

41.

42.

43.

44.

45.

3
|4
[ 3.5 L8]] 65
2.25 4| |6.25
The coordinates are (6.5, 6.25).

Y

SIEEE
1ol )|

1 0
The coordinates are (=8, 7), (=7, —8), and (8, —7).

The object is reflected over the x-axis, then
translated 6 units to the right.

Multiply the coordinates by [(1) _(1)], then add the

result to [g]

No; since the translation does not change the
y-coordinate, it does not matter whether you do
the translation or the reflection over the x-axis
first. However, if the translation did change the
y-coordinate, then order would be important.

CTAEE
RAEROREE

_[23
2

The coordinates are (17, —2) and (23, 2).
There is no single matrix to achieve this.
However, you could reflect the object over the
y-axis and then translate it 2(3) or 6 units to the
right.
Transformations are used in computer graphics to
create special effects. You can simulate the
movement of an object, like in space, which you
wouldn’t be able to recreate otherwise. Answers
should include the following.
e A figure with points (a, b), (c, d), (e, ), (g, h),

and (i, j) could be written in a 2 X 5 matrix

a ce g1

bdfhij

the 2 X 2 rotation matrix.

] and multiplied on the left by

e The object would get smaller and appear to be
moving away from you.

fs

-4 -4 3] [-12 -12 9
A’3[ 2 -3 —2]_[ 6 -9 —6}
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Page 181 Maintain Your Skills
46. 2 X 2
47. Undefined; the inner dimensions are not equal.

48. 2 X 5

4 9 -8 1 2 3
49.2( 6 -11 -2 | +3|2 3 4
12 -10 3 3 4 5

8 18 -16 3 6 9
=112 -22 —4|+(6 9 12
24 -20 6 9 12 15
11 24 -7
=18 =13 8
33 -8 21

3 4 -7 -8 6 —4
50.4[ 6 -9 —2|—-[-710 1
-3 1 3 -2 1 5

12 16 —28 -8 6 —4
=| 24 -36 -8(—-|] =710 1
—-12 4 12 -2 1 5
20 10 —24
=| 381 -46 -9
-10 3 7
51. y
o X
D=1{3,4,5},R ={—4,5,6)}
Yes; the relation is a function.
52.x = —by+2
< s EEERY
x=—-by+2
210 ALl
- L x
T—
-3 1 o\ =

D = {all real numbers}, R = {all real numbers}
Yes; the relation is a function.

Chapter 4



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

x = y?

x |y y IA_%I

4 [ -2 BN
=

1 (-1

0 0 [o) X
~

1 1 .

4 2

D = {x|x = 0}, R = {all real numbers}
No, the graph of the equation does not pass the
vertical line test.
|x| =4
|x| <2.8
[x =(=1)| >2o0r |x+1]| >2
[x —1| <1
Let m be the number of miles that Mr. Romero
drives per day.
0.15m + 12.95 = 90
0.15m = 77.05

m = 513.67

m = 5132
Mr. Romero can drive at most 513% miles per day.

x _ 3

8 4
4x = 8(3)
4x = 24

42(2) = 3a
84 = 3a
28 =a
5 _k

6 4
4(5) =6k
20 =6k

Chapter 4
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1.

Determinants
Pages 185-186 Check for Understanding
Sample answer: [; i], 2 i =2(4)—-18)or 0

2.

3.
4.

Khalid; the value of the determinant is the
difference of the products of the diagonals.

It is not a square matrix.

3 1], [4 3]; both have

Sample answer: [6 501 3

determinant 9.

. Cross out the column and row that contains 6.

The minor is the remaining 2 X 2 matrix,

el

. First calculate the determinant using expansion

by minors.
—2 35 -14 04 0 -1
0 -14|=-2 -3 +5
38| e
= —2(—2—28) — 3(0 — 36) + 5(0 — (—9))
= —2(—30) — 3(—36) + 5(9)
=60 + 108 + 45
=213
Next calculate the determinant using diagonals.

—45 =56 0

4 108 0
4+ 108 + 0 — (—45) — (—56) — 0 =213
The two methods yield the same result.

7 8 _ . o
‘3 _2‘—7( 2) — 8(3)
=14 - 24
= 38
-3 6| _ oo
‘ 1 8‘_ 3(8) — (—6)(4)
=24+ 24
=0
0 8 _ o
‘5 9‘—0(9) 8(5)
=0 - 40
= —40
0 -4 0
-2 5 3 5 [3 -2
3-25 =0‘ ‘—(—4)‘ +0 ‘
> 1 1 11 2 1" "2 -1
=0+4(3-10)+0
=4(-7)
= 28



2 3 4
5 7 6 7 6 5
11. |16 5 7| =2 -3 +4
1 9 8 ‘2 8’ ‘1 8 ‘1 2‘
=2(40 — 14) — 3(48 — 7) + 4(12 - 5)
= 2(26) — 3(41) + 4(7)
=52 — 123 + 28
= —43
12 6 —48
1 6 1 6
12. (-2 = 3 -9 — 3
12 6 —48

12+6+(—48) — 12 -6 —(-48)=0

13.
4 60 0
4+60+0—-0— (-5 —24=45
5 41
14.A=% 3 -4 1
-3 -2 1
Cafl-4 1 ] 31 3 -4
S CRREOEE
= 215(—4 +2) — 4(3 + 3) + 1(~6 — 12)]
:é[—lo - 24 — 18]
= —26

The area of the triangle is 26 units?.

Pages 186-188 Practice and Apply

10 6| _ B
15. | 5‘_10<5) 6(5)
=50 — 30
=20
8 5| ..\
16. | 1‘—8(1) 5(6)
=8 - 30
)
7 3| _ o o
17. | g 7‘— 7(=7) - 3(-9)
= —49 + 27
=22
-2 4
18.| 5 gl = —2(-6) 43
=12 - 12
=0
R
19.| o g =20) -~ (-=7(-5)
=635
=29

171

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

-6 ‘2‘ — —6(5) — (—2)(8)

8 5
— _30+16
- 14
=
o 7‘_ 9(—7) — 0(~12)
—63-0
6 14 O°
I _8‘ = 6(—8) — 14(—3)
- 48+ 42
-6
15 11 ~
. 19’15(19) 11(23)
— 985 — 253
~ 39
21 43| ~
. 31’_21(31) 43(16)
— 651 — 688
- 37
7 52| L
. 1'6‘—7(1.6) 5.2(—4)
~11.2 + 20.8
=392
-32 -58/ o
o 3.9‘ 3.2(3.9) — (—5.8)(4.1)
— 1248 + 23.78
g g 113
6 4 .0 4] _[o 6
06 4 —3‘ ’—1‘ +9
O AT IS TR I
= 3(6 — 20) — 1(0 — 8) + 2(0 — 12)
=3(—14) — 1(—8) + 2(—12)
— _42+8-24
- 58
7 3 —4
3 —4 7 4 7 3
29 6 =‘ ‘—0‘_ +0‘_
oo o % 6 2 6 2 9
—0+040
2 7-9
7 —9| |-2 -2 27
45 Zzl‘ ‘—o‘ +(—1)‘ ‘
R B A 4 2 45
~1(14 + 10) — 0 — 1(—10 — 28)
— 94 + 38
— 62
30 6
5 -2 |6 -2 |6 5
652=—3‘ ’—0‘ +6‘ ‘
o 4 2|7 % 2o "6 4

—-3(10 +8) — 0 + 6(24 — 5)
—3(18) + 6(19)

—54 + 114

=60

Chapter 4



31.

32.

33.

34.

35.

36.

37.

38.

1 5 —4
3 2 -7 2 -7 3
-7 3 2 —1’ B —5‘ B +(—4)‘ ‘
‘ 6 3 _1 3 1 6 1 6 3
= 1(-3-6) — 5(7 — 12) — 4(—21 — 18)
=1(-9) — 5(—5) — 4(—-39)
= -9+ 25 + 156
=172
3 7 6 6 o s 16
R D T -5 * -3
8 -3 -5 8 8
= 3(—30 + 6) — 7(5 — 16) + 6(3 — 48)
= 3(—24) — 7(—11) + 6(—45)
= -T2+ 77 — 270
= —265
72 35 12
11 11
3 9 3 9
8 7 8 7
36 40 21
36 +40+21 —-72—-35—-12=—-22
=70 72 90
21 200 —108
21 + 200 — 108 — (=70) — 72 — 90 = 21
0 —64 —27
8
1
120 —216 0
120 — 216 + 0 — 0 — (—64) — (—-27) = -5
0 20 60
4 10 4 10
3 3 3 3
0 5 0 5
24 0 105

24+0+105—-0—-20—-60=49
20 30 -12

—4 -75 —24
-4 -75-24-20-30 - (-12)= —-141
27 64 8

24 —24 —24
24 — 24 — 24 — 27 - 64 - 8=-123

Chapter 4
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39. det [2 x} =24

5 -3
2(—=3) —x(5) =24
-6 —b5x=24
—5x =30
x=—6
4 x —2
40. det | —x -3 1(=-3
-6 2 3
-3 1 —x 1 —x —3| _ _
4‘ 9 3‘—x 6 3 +(—2)’_6 2‘— 3

4(-9 — 2) —x(—3x +6) — 2(—2x — 18) = -3
—44 + 3x2 — 6x + 4x + 36 =-3
3x2 —2x —8=-3
32 —-2x—5=0
Bx—5Hx+1)=0
3x —5=0 x+1=0
3x =5 x=-1
5
3
41. The polygon is comprised of two triangles. Find
the area of each triangle. Then add.

or

X =

First triangle:

4 5 1
A=1l 2 9 1
-2 2 1
_1f,l2 1 L] 21 2 2
_sz 1‘ 5‘—2 1 +1‘—2 2H
=142 -2~ 52 +2) + (4 + 4)]
:é(o—2o+8)
= 1(-12)or -6
|A| =6
Second triangle:
4 5 1
A—é 2 21
5 -2 1
a2 1] (|2 1 2 2
gk K B A |

= L4 + 2) - 52 - 5) + (-4 — 10)]
= 1(16 + 15 - 14)
=11 orss

|A| =85

Thus, the area of the polygon is 6 + 8.5 or
14.5 square units.



42, Write an expression for the area of the triangle.

_1
A4=3

_1

e |
=216(2 — 11) — 5(8 — x) + (88 — 2x)]
= 1(—54 - 40 + 5x + 88 — 20)

=(3x — 6) or 1.5x — 3
Thus, the area is |1.5x — 3].

-

1

|1.50 — 3] =15
15x —3==x15
15x—3=15 or 15x-3=-15
1.5x =18 1.5x = —12
x =12 x=—8

The area is 15 square units when x is either —8
or 12.

43. Find the area of the triangle formed by the three
vertices. Then multiply by 2 to find the area of the
rectangle.

-1 61
A=1l4 51
-3 -4 1
_1 5 1| 4 1 4 5
_E[( 1)‘—4 1‘ 6|3 1| T3 —4H
= 1[~1(5 + 4) — 6(4 + 3) + (~16 + 15)]
=2(-9-42-1
= %(—52) or —26
|A| =26

Thus, the area of the floor is about 2.26 or
52 square feet.

44, Find the area of the triangle on the grid. Then
convert the area to square miles.
0 01
A=21 7 51
25 10 1
_1f,] 51 71 7 5
2 0‘ 10 1‘ 0‘ 25 1| " 1‘ 2.5 10H
=110-0+(70 - 12.5)
= 5 [57.5]
= 28.75

Since each square unit represents 100 square
miles, the area of the territory is 28.75 - 100 or
2875 square miles.

111
111
111

45, Sample answer:

46.

matrix. Evaluate the 3 X 3 matrix using
expansion by minors again.

Multiply each member in the top row by its minor
and position sign. In this case the minorisa 3 X 3

173

417.

48.

49.

50.

51.

52.

If you know the coordinates of the vertices of a
triangle, you can use a determinant to find the
area. This is convenient since you don’t need to
know any additional information such as the
measure of the angles. Answers should include
the following.

® You could place a coordinate grid over a map of
the Bermuda Triangle with one vertex at the
origin. By using the scale of the map, you could
determine coordinates to represent the other
two vertices and use a determinant to estimate
the area.

¢ The determinant method is advantageous since
you don’t need to physically measure the
lengths of each side or the measure of the
angles between the vertices.

-4 1 -4 0
C;det A = 0‘2 ol =3 5 o +(—2>‘ 3 2‘
=0-3(0—3) — 2(-8 —0)
=0+9+16
=25
2 31
C; Azé 1 -3 1
-3 11
1 11 1 -3
52 3o s
=12-3 -1 -31+3)+(1-9)
_ 1 q_ _
—5( 8—12—8)
_ 1.
= 1(-28)
=14

The area is | —14| or 14 square units.

keysTrRokEs: [MATRX] [][]1 2[ENTER]2[ENTER
3[ENTER][()]6.5[ENTER|8[ENTER
3.75ENTER][2nd | [QUITI [MATRX

[»]1[MATRX]1[) | [ENTER]
The value of the determinant is 63.25.

KEYSTROKES: [MATRX] [»][»]1 2[ENTER|2[ENTER

1.3[ENTER|7.2|[ENTER|6.1|ENTER|5.4
[ENTER][2nd | [QUITI[MATRX] [»]1

[MATRX]1[) | [ENTER]
The value of the determinant is —36.9.

KEYSTROKES: [MATRX] ] [®]1 2[ENTER|2[ENTER

6.1|ENTER|4.8(ENTER|9.7[ENTER|3.5
[ENTER][2nd ] [QUITI[MATRX] [>]1

[MATRX]1[) | [ENTER]
The value of the determinant is —25.21.
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53. KEYSTROKES: [»][»]1 3[ENTER]3
8[ENTER|6[ENTER] ()5 [ENTER] 10
[ENTER] )] 7[ENTER|3[ENTER]9
[ENTER]14[ENTER] [©)]6[ENTER]
[QUIT] >
[MATRX]1[) ] [ENTER]

The value of the determinant is —493.

KEYSTROKES: [»][»]1 3[ENTER]3[ENTER]

10|ENTER|20|ENTER|30[ENTER|40
|[ENTER|50[ENTER|60|ENTER|70
[ENTER]80[ENTER]90[ENTER][2nd |
[QUITI[MATRX] [»]1[MATRX] 1

The value of the determinant is 0.

kEYSTROKES: [MATRX] [][®]1 3[ENTER|3[ENTER
10 ENTER|12ENTER|J4(ENTER] (0|3

[ENTER]18[ENTER| [©)]9[ENTER]16
[ENTER][©))2[ENTER] ()] 1[ENTER]
[QUITI[MATRX] [»]1

[MATRX]1[) ] [ENTER]
The value of the determinant is —3252.

54.

55.

Page 188 Maintain Your Skills
-2 1 2
o [ 212
-2 1

1 2
2 -5 25 5
57. 2'5[ 1 2 —3] [2.5 5 —7.5]

The coordinates are A'(—5, 2.5), B'(2.5, 5), and
C'(5, —17.5).

58. [

y‘Bl
L~
Aeci 1.8\
N<TV
-8 | —4 \\‘\ 8 x
I\
N
| NG
|
\ \
59. [5 2] - [‘3} — [5(-2) + 2(3)]

=[—4]

Chapter 4
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(=)

61
62

63

6

~
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65.

66.

67.

68.

2 4] [ 89
12 3] |-1 2
_[ 2@ +4-1 209 +4@)
23+ 3(-1) —2(9) +3(2)
| 6-4 18+38
| -6-3 -18+6
[ 2 26
-9 -12

. Undefined; the inner dimensions are not equal.
. Undefined; the inner dimensions are not equal.

3 —2
.420-/1 0
5 6

4(3) + 2(1) + 0(5)  4(—2) + 2(0) + 0(6)]

= [
—[12+2+0 -8+0+0]
=[14 -8]
1 3
[Z _? g][—z —8}
1 2

[7(=1) + (=5)(—2) + 4(1)

6(—1) + 1(—2) + 3(1)

7(3) + (=5)(—8) + 4(2)
6(3) + 1(—8) + 3(2)

[~7+10+4 21+40+8
| 6-2+3 18-8+6

[ 7 69]
-5 16
f(m,y) =5280m + 3y

f(26, 385) = 5280(26) + 3(385)
=137,280 + 1155
= 138,435

A marathon is 138,435 feet.

y —y,=mx —x)

y—3=1x — 5)

y=x—2

y =y, =mx — x)
y— (-8 =3 —6)
y+8=—-2x+8

4

y= 73X
First find the slope.
_ Yo~
Xg T X
_ —-3-17
-2-3

-10
-5
=2

Now write the equation.

y —y,=mx —x;)

y—T7=2x—3)

y—T=2x—6
y=2x+1



69. First find the slope.
Yo — V1

Now write the equation.
y—y,=mx —x,)
y=5=4x-0)

y= éx +5
70. First eliminate x.
x+y=-3
3x + 4y = —12
Multiply by —3. -3x—3y= 9
(+)3x +4y = —12
y=-3
Substitute —3 for y in the first equation.
x+y=-3
x—3=-3
x=0

The solution is (0, —3).
71. First eliminate y.
x+y=10
(HD2x+y=11
—x =-1
x=1
Substitute 1 for x in the first equation.
x+y=10
1+y=10
y=9
The solution is (1, 9).
72. First eliminate y.
2c+y= 5
(-)dx+y= 9
—2x = —4
x=2
Substitute 2 for x in the first equation.
2c+y=5
22)+y=5
4+y=5
y=1
The solution is (2, 1).

73. Solve the second equation for y.

2¢c —y=-3

2c+3=y

Substitute 2x + 3 for y in the first equation.
3x + 5y =2

3x +52x + 3) =2
3x + 10x + 15 =2
13x = —13
x=-1

Substitute —1 for x in the second equation.
2x—y=-3
2(-1)—-y=-3
—2+3=y
1=y
The solution is (—1, 1).
74. First eliminate x.
6x + 2y = 22
3x + 7y =41
6x + 2y= 22
Multiply by —2.  (+) —6x — 14y = —82

—12y = —60
y=5

Substitute 5 for y in the first equation.
6x + 2y =22
6x + 2(5) =22
6x + 10 =22
6x =12

x =2

The solution is (2, 5).

75. First eliminate y.

3x — 2y = —2
4x + Ty = 65
Multiply by 7. 21x — 14y = —14
Multiply by 2. (+) 8x + 14y = 130
29x = 116
x=4
Substitute 4 for x in the first equation.
3x — 2y = -2
3(4) — 2y = -2
12 — 2y = -2
—2y=-14
y="1

The solution is (4, 7).

4-6 | Cramer’s Rule

Page 192 Check for Understanding

1. The determinant of the coefficient matrix cannot

be zero.
2. Sample answer: 2x +y =5
6x +3y =28
Check the determinant of the coefficient matrix.
2 1 _ .
‘ 6 3‘ =6—-6o0r0
3. 3x+5y=-6
4x — 2y =30
1 -4 ‘1 1‘
4 13 3 2 13
CX= g y=T1_
53 5
_ 13) - (-4)(13) _ 113 -1
1(3) — (—4)(2) 1(3) — (—4)(2)
= 55 =11
11 11
=5 =1

The solution is (5, 1).
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5. First rewrite the system in standard form.
0.2 — 036 =0

0.4a — 0.2b = 0.2

-0.3
04 02

02 —0.2
a= 102 -03 To2 —0.3

0.4 —0.2 0.4 —02

0(=0.2) — (=0.3)(0.2) (0.2)(0.2) — 0(0.4)

(0.2)(—0.2) — (—0.3)(0.4)
_ 0.06

(0.2)(—0.2) — (—0.3)(0.4)
_ 0.04

0.08 0.08
=0.75 =0.5
The solution is (0.75, 0.5).
72 17
3 3 2 3
~10 4 ‘ 3 —10’
6.r= ‘ 1 2 S = ‘ 1 2’
2 3 2 3
3 4 3 4
5 5 5 5
(3w oo
&5 - (-56) s - (-5)5)
—4.8 —6.4
~ 08 ~ 08
= -6 = -8

The solution is (—6, —8).

. You cannot use Cramer’s Rule to solve this system
of equations because the determinant of the
coefficient matrix is 0.

2 -1 3
3 2 -5|/=0
1 -4 11
2 9 -2 1 2 -2 1 9 2
1-3 4 -1 1 4 -1 -3 1
-5 3 -6 2 -5 -6 2 3 -5
8.a= = ¢=
1 9 -2 1 9 -2 1 9 -2
-1 -3 4 -1 -3 4 -1 -3 4
2 3 -6 2 3 -6 2 3 -6
_ —90 _12 -9
18 18 18
- _ -2 —_1
= -5 3 2
.. 2 1
The solution is (—5, 3 —§>.
10 4 3 1 10 3 1 410
15 -2 1 2 15 1 2 -2 15
-1 2 -3 1 -1 -3 1 2-1
9.r= s = t=
1 4 3 1 4 3 1 4 3
2 -2 1 2 -2 1 2 -2 1
1 2 -3 1 2 -3 1 2-3
—_ 300 - =25 100
50 50 50
— =_1 =
-6 5 2
. 1
The solution is (6, ry 2).
10. s + d = 4000

0.065s + 0.08d = 297.50

Chapter 4
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11. Solve the system by using Cramers Rule.
4000
‘0 065 297. 50‘

297 50 008
11
0.065 0.08 0.065 0.08
_ 225 _ 375
0.015 0.015
= 1500 = 2500

Jarrod should put $1500 in his savings account
and $2500 in a certificate of deposit.

Pages 192-194 Practice and Apply

8 2 ‘
17 -3 27
R
2 —3 -3
_ 8(=3)— 2D _ 5D —8©2)
5(—3) — 2(2) 5(—3) — 2(2)
_ 38 _ 19
- -19 - -19
=9 =1
The solution is (2, —1).
4 7 2 4
’_20 - ‘ 1 —20‘
13.m =g "R
1 -2
_ 4(=2) — 7(-20) _ 2(=20) - 4()
2(-2) — 7(1) 2(-2) - 7(1)
~11 ~11
= —12 =4
The solution is (—12, 4).
3 | 2]
19 3 19
W.r="1"7 $= o1
3 2 3 2
= 12 - (=1a9) — _2(19) -1
2(2) — (=1)(3) 2(2) — (=1)(3)
=21 =35
7 7
=3 =5
The solution is (3, 5).
33 5 3 33
51 7 15 51|
15. a = ‘3 5
_ 33(D) - 5(51) _ 3(51) 33(5)
3(7) — 5(5) 3(7) — 5(5)
=24 — ~12
—4 —4
=6 =3

The solution is (6, 3).
Rewrite the system in standard form.
2m — 4n = —1

16.

—4m + 3n = -5
= i
-5 3
m= ‘ 2 —4‘ n= ‘ 2 74’
-1 3
_ —183) - (-4)-5) _ 2=5) - (-1)(-4)
2(3) — (—4)(—4) 2(3) — (=4)(—4)
=23 _-14
~10 ~10
=23 =14

The solution is (2.3, 1.4).



17.

18.

19. m

21.

x =

‘ 6 3
-9 -1
4 3
8 -1
6(—1) — 3(—9)
4(-1) — 3(8)
_ 21
—28
= —-0.75
The solution is (—0.75,

-1 -1
—-0.25 0.5

r= lo05 -1

0.75 0.5

— 105 — (=1)(=0.25)
0.5(0.5) — (—1)(0.75)

y =

3).

s =

4 6

8 -9

4 3

8 -1
4(-9) — 6(8)
4(-1 — 3(8)
—84

—28
3

0.5 -1
0.75 -0.25

05 -1
‘0.75 05

_ 0.5(=0.25) — (—=1)(0.75)

0.5(0.5) — (=1)(0.75)

_ —0.75 _ 0625
1 1
= —0.75 = 0.625
The solution is (—0.75, 0.625).
0.5 —0.7 15 05
_|-74-06 22 -4
T |15 -0.7 - ‘1.5 ~0.7
‘2,2 -0.6 2.2 0.6

(0.5)(=0.6) — (=0.7)(-17.

4)

_15(-7.4) - 052.2)

1.5(-0.6) — (=0.7)(2.2)

~ 1.5(-0.6) — (—0.7)(2.2)

_ —548 _ —l12.2
= 064 = 064
= —8.5625 = —19.0625
The solution is (—8.5625, —19.0625).
4 -2 3 4
2 1
1 _5 2 1
x = y =
3 -2 3 —2
1 _2 1_2
2 3 2 3
4-2) - 20 3 - 4(3)
R S R
_2
_ _3 -1
T ]
_2 _ _
=2 =1
The solution is (3, —1)
-16 3 2 —16
3
a= L b= | E— e
2 3 2 3
‘ 3.7 ‘3 -1
4 8 4 8

=4
The solution is (4, —8).

2(10) - (—16)(%)

32

—16

4

-8

177

o=

B —

2 1
5 % 3 5
_q 1 2 _
35 5 -3
22. r = T2 $=17 3
3 5 3 5
2_1 2 _1
3 2 3 2
1)z 1_3)_ 52
5(-3) -2 a2
1 1) _2(2 1 1) _2(2
3 2 5\3 3 2 5\3
_13 _13
10 3
T . E]
30 30
= =10
The solution is (3, 10).
1 3 1
12 2 4 12
1.1 1 1
8 4 2 8
23. x = N N
4 2 4 2
1_1 1 _1
2 4 2 4
11
12

=
| |
ENE
el L)
! |
—
e Ol
=
D= oo
S~— ——
—
e
el
—
I
—
»—-‘»—A
DO =
ol
—
N[
Kl

= (3 3\ -1) (1)1
4 4 2/\2
—14 =35

_ 48 _ 9%

oo I
16 16

=2 =5
3 6

The solution is (%, %)

24. The vertex of the angle is the point of intersection
of the lines. To find the point, solve the system of

equations.
dx +y=—4
2x — 3y =-9
‘—4 1‘ ‘4 -4
-9 -3 129
N VR Y= T 1
2 -3 2 -3
_ —4(=3) - 1(-9) _ 4(=9) - (4?2
4(-3) - 12) 4(-3) - 12)
— 21 — —28
—14 -14
=-15 =2

The coordinates of the vertex are (—1.5, 2).

One vertex of the parallelogram is the point of
intersection of the lines. To find this point, solve
the system of equations.

2.3x + 1.2y =2.1

4.1x — 0.5y =14.3

25

21 12 23 2.1
143 —05 41 143
X= T3 12 Y= 23 12
11 05 141 05

(2.1)(—0.5) — (1.2)(14.3) (2.3)(14.3) — (2.1)(4.1)

(2.3)(—0.5) — (1.2)(4.1) T (2.3(~0.5) — (1.2)(4.1)

_ —1821 _ 2428
—6.07 -6.07
= = —4

The coordinates of one vertex are (3, —4).
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6 1 1 1 6 1 11 6
-15 1 -4 2 -15 —4 2 1-15
-10 -3 1 5 -10 1 5 -3 -10
26. x= y= zZ=
11 1 1 11 1 1 1
2 1 -4 2 1 - 2 1 -4
5 -3 1 5 -3 1 5 -3 1
_ 44 _ —132 _ —176
—44 —44 —44
=1 =3 =4
The solution is (—1, 3, 4).
7 -2 1 1 7 1 1 -2 7
4 2 -2 6 4 -2 6 2 4
14 6 4 4 14 4 4 6 14
27. g=———+ b= c=
1 -2 1 1 -2 1 1 -2 1
6 2 -2 6 2 -2 6 2 -2
4 6 4 4 6 4 4 6 4
_ 224 _ 112 _ 336
112 112 112
=9 =1 =3
The solution is (2, —1, 3).
-1 -2 -5 1 -1 -5 1 -2 -1
5 2 -2 1 5 -2 1 2 5
-1 1 1 4 -1 1 1 -1
28- r= S= t=
1 -2 -5 1 -2 -5 1 -2 -5
1 2 -2 1 2 -2 1 2 -2
4 1 1 4 1 1 4 1 1
=33 =17 — 42
57 57 7
= _11 =39 - _14
19 19 19
.. 1 39 14
The solution is (— 190 190 19>.
23 0 1 3 23 1 3 0 23
-22 7 -2 4 -22 -2 4 7 -22
34 -1 -1 8 34 -1 8 -1 34
29. = b= c=
3 0 1 3 0 1 3 0 1
4 7 -2 4 7 -2 4 7 -2
8 -1 -1 8 -1 -1 8 -1 -1
_ —423 _ 306 _ —732
—-87 -87 —-87
_ 141 _ _ 102 _ 244
29 29 29
.. (141 102 244
The solution is ( 29> " 29 29 )
-32 2 -3 4 —-32 -3 4 2 -32
54 -3 1 -1 54 1 -1 -3 54
78 2 8 0 78 8 0 2 78
30. x= y= z=
4 2 -3 4 2 -3 4 2 -3
-1-3 1 -1 -3 1 -1 -3 1
0 2 8 0 2 8 0 2 8
_ —902 _ 1394 _ —1148
—-82 -82 -82
=11 = —17 =14

The solution is (11, —17, 14).
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40 25 0 2 40 0 2 25 40
-2 12 6 10 -2 6 10 12 -2
-10 —25 50 36 —10 50 36 —25 —10
r= s= t=
3. 2 2 0 2 25 0 2 25 0
10 12 6 10 12 6 10 12 6
36 —25 50 36 —25 50 36 —25 50
_ 31,000 _ —11,440 _ —26,920
-5600 -5600 —5600
_ _155 _ 143 _ 673
28 70 140

The solution is (—%, %, %).

32. Let r represent the number of times Marcus plays
the race car simulator, and let s represent the
number of times he plays the snowboard

simulator.
r+s=28
Tr + 5s = 50
‘ 8 1‘ ‘1 8‘
50 5 7 50
33.7‘—’11‘ S—‘ll‘
75 75
_ 8(5) — 1(50) _ 1(50) — 8(7)
1(5) — 1(7) 1(5) — 1(7)
=10 —_—)
-2 -2
=5 =3

Marcus can play 5 games of the race car
simulator and 3 games of the snowboard
simulator.

34. Let s and ¢ represent the cost per yard of the silk
and cotton, respectively.
8s + 13¢c = 604.79

5.55 + 14c = 542.30

604.79 13 8 604.79
 |542130 14 |55 542330
35. s = 8 13 ¢= 8 13
55 14 55 14
_ (604.79)(14) — 13(542.30)  _ 8(542.30) — (604.79)(5.5)
8(14) — 13(5.5) 8(14) — 13(5.5)
_ 141716 _ 1012.055
405 405
~ 34.99 ~ 24.99

The silk costs $34.99 per yard and the cotton
costs $24.99 per yard.
Let p, r, and ¢ represent the pounds of peanuts,

raisins, and carob-coated pretzels, respectively,
that Santito buys.

36.

ptr+c=5
p—2r=0
3.2p + 2.4r + 4c = 16.8
5 1 1 5 1 1 1 1 5
0 -2 0 1 00 1 -2 0
168 24 4 3.2 168 4 3.2 24168
37. p= r= c=
1 11 1 11 1 11
1 -2 0 1 -2 0 1 -2 0
32 24 4 32 24 4 32 24 4
— —64 — 32 — =64
-3.2 -3.2 -3.2
=2 =1 =2

Santito can buy 2 lbs of peanuts, 1 1b of raisins,
and 2 1bs of carob-coated pretzels.



38.

39.

40.

41.

If the determinant is zero, there is no unique
solution to the system. There is either no solution
or there are infinitely many solutions. Sample
answer: 2x +y = 4 and 4x + 2y = 8 has a det = 0;
there are infinitely many solutions of this system.
2x +y =4 and 4x + 2y = 10 has a det = 0; there
are no solutions of this system.

Cramer’s Rule is a formula for the variables x and
y where (x, y) is a solution for a system of
equations. Answers should include the following.

e Cramer’s Rule uses determinants composed of
the coefficients and constants in a system of
linear equations to solve the system.

e Cramer’s Rule is convenient when coefficients
are large or involve fractions or decimals.
Finding the value of the determinant is
sometimes easier than trying to find a greatest
common factor if you are solving by using
elimination or substituting complicated
numbers.

28 8 3 28
T - |5 -85
X g g Y= T3 s
5 -7 5 -7
_ 28(=7) — 8(~55) _ 3(=55) — 28(5)
3(—7) - 8(5) 3(—7) — 8(5)
_ 244 _ -305
61 61
-4 =5

The solution is (—4, 5).

Solve the following equation to find the measure
of L ABC.

x+(§x—5):180

gx—5:180
5. _
Sx =185
x =111

Substitute 111 for x in the expression %x - 5to
find the measure of ZCBD.

2¢—5=2(111) —5 or 69
Thus £ ABC measures 111°, and ZCBD

measures 69.

Page 194 Maintain Your Skills

42,

43.

44.

3 2

o 2(-2)

‘ ~ 504 -
=12+4
=16

‘ = 8(8) — 6(4)
=64 - 24
= 40

-5 2
2o

= -45-8

= -53

8 6
4 8

2(4)
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45.

46.

47.

48.

49.

To translate the triangle 1 unit right and 3 units
up, add 1 to each x-coordinate and add 3 to each
y-coordinate.

(11 1
3 3 3

[0 -3 -2 N 1] _[1 -2 -1
2 -1 —4 333_5 2 -1
The coordinates are A’ (1 5), B'(—2, 2), and
C'(-1,-1.
VI A
/
B A
/
X
—B o
\!/
C
\
AV
/ y=3x+ 5
L2 _1) ol | | K
/ |7y=—2X—5-|
y

The graphs appear to intersect at (—2, —1).

Check: y=3x+5 y=—-2x—5
-123(-2)+5 -1=-2(-2)—-5
“1=-1v “1=-1v

The solution is (=2, —1).

VI [ [ 1]
'7”%
> 4
Vead i X
o %x—y=—1
I I I I I

The graphs appear to intersect at (4, 3).

Check: x +y =17 %x—y:—
4+327 4 -32-1
7T=7/ -1=-1v

The solution is (4, 3).
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50. yIL T T T -2
[ox—dy=12]_7 4. g 4 =3(4) — (=2)(56)
o E _
\ - =12+ 10
=22
» \ 5.5 5| =-86) - 36)
[x—2y=10] |
| A = —40 — 18
= 58
1 3 -2
0 4 7 4 70
The lines are parallel; there is no solution. 6.1 70 4= 1‘5 ,1‘ - 3’ _3 ,1‘ + (_2)‘ _3 5‘
51. C = 10h + 35 -3 5
3 1 =1(0 — 20) — 3(—7 + 12) — 2(35 — 0)
52.[2 5] - [_2 6] =[2(3) + 5(—=2) 2(1) + 5(6)] =-20—-15-170
= [-4 32] s 4a -1
09 2 —6|_ |0(2)+98) 0(-6)+9(1) _ a4 4 o3 4 3 4
53. [5 7] [8 1] B [5(2) +7(8) 5(-6) + 7(1)] L O 0‘1 5‘ 8y 5 * 6‘2 1‘
[z 9 =0+8(15 — 8) + 6(3 — 8)
66 —23 =56 — 30
= 26
5412 4. |5] 2 [5G+ (=D 7 -9 37
‘18 3 1 8(5) + 3(1) 8 ‘6 -1 ‘4 6‘
e X = T30 Yy=Tg3 =
e B A
43 _ 1(=1) — (=2)(6) __ 36 -74)
3(-1) - (—2)(@) 3(-1) - (-2)(@)
=5 ——10
5 5
Page 194 Practice Quiz 2 =1 =2
1 |:1 4 1 _2] The solution is (1, —2).
1 -4 — 3 5 7 3
2 -1 4 -1 ‘22 -2 ‘3 22
_ _ =7 5 ST s
2.[10”1 4 1 2] 3 -2 \372
0 1f]2 -1 -4 -1 _ 3(=2)-5(22) _ 7(22) - 3(3)
_[-1D +0@) ~1(4) + 0(=1) —1(1) + 0(—4) —1(-2) + 0(~1) 7(=2) = 5(3) 7(-2) — 5(3)
= [ o) + 12 0@+ 1-1) 01+ 1(—4) 0(-2) + 1(71)] _ ~116 _ 145
—29 —29
_{—1 -4 -1 2] —4 =-5
2 -1 -4 -1 The solution is (4, —5).
The coordinates are A'(—1, 2), B'(—4, —1), 5 -5 2 3 -5 2 3 -5 -5
C'(-1,—-4),and D'(2, —1). 9 1 3 4 9 3 4 1 9
3 1 0-1 2 1 -1 2 0 1
) 4] 10. ¢ = b= =
ATA 3 -5 2 3 -5 2 3 -5 2
4 1 3 4 1 3 4 1 3
2 0-1 2 0 -1 2 0 -1
ECEDIE N
=1 =2 =1
The solution is (1, 2, 1).
clc
T
4-7 | Identity and Inverse Matrices
Pages 198-199 Check for Understanding
1000
0100
Lloo1o
00 01
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2. Exchange the values for ¢ and d in the first

diagonal in the matrix. Multiply the values for b

and ¢ by —1 in the second diagonal in the matrix.

Find the determinant of the original matrix.
Multiply the negative reciprocal of the
determinant by the matrix with the above
mentioned changes.

. Sample answer: [2 g] does not have an inverse

because its determinant is 0.

2 1]'5 0
18]y 1

[1+0 041
3+0 0+1

:1
) 1]

.A-B=

ol

No; the matrices are not inverses, since A - B # I.

31 2 -1
'X'Y_75 2] [—5 3]

| 6-5 -3+3

(10-10 -5+6

_[1 0

0 1

[ 2 -1] [3 1
Y'X_7—5 3] {5 2]

[ 6-5 2-2

T |-15+15 -5+6

10

0 1

Yes; the matrices are inverses, since both
X-Y=IandY -X=1
. Find the value of the determinant.

8 —5| _ ..
‘_3 o| =16 15

=1
Since the determinant is non-zero, the inverse
exists.

1 d -b| _ 1 2 —(-5)
ad-bc| —¢  a| 8@ -(5=-3)|—(-3) 8
_1/2 5
T 13 8
_12 5
3 8
. Find the value of the determinant.
‘ 4 -8 _o g

-1 2

=0
Since the determinant is 0, the inverse does not
exist.

181

8. Find the value of the determinant.

-5 1| _
‘ 7 4‘— 20 — 7
= —-27
Since the determinant is non-zero, the inverse
exists.
1 d -b|_ 1 | 4 -1
ad-bc| —¢ a| H@W-1D|-7 -5
4 -1 4 1
=_1 - 27 21
Iy _5]01[ = i}
27 27
9. See students’ work.
Pages 199-201 Practice and Apply
o 1] [-1 1
10.7-Q-|} 1] [ ! O]
[ o+1 0+0
S -1+1 1+0
(10
_70 1
[-1 1] Jo 1
Q'P_i 1 o} [1 1}
Jo+1 —-1+1
S 10+0  1+0
(10
_70 1
Yes; the matrices are inverses, since both P - @ = I
and @ - P=1.
2 2 2 -1
wrs=[3 2]
- 2
[4-3 —-2+2
_7676 -3+4
(10
__O 1
[ 2 -1] [2 2
SR R
L 2
| 4-3 4-4
|-8+3 —3+4
1 0]
10 1
Yes; the matrlces are inverses, since both R - S =1
andS-R=1
_76 2] 2 1
L J 2
[6-5 6-86
_75—5 5-6
1 o
7_0 -1

No; the matrices are not inverses, since A - B # I.
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13.X-Y=

Yes; the

15.J - K=

1
|
= w |
| I
—
N =
= DN
[

I
W Wl W |-
w0 |
|k wN .
| |
ol w (o
I

I
—
o
| I—

01
matrices are not inverses, since X - Y # I.

T
=
|
N Ot
(I
1
ESTIENES N
|
= o
| I

2 5 5 5
7t 7 7_7}
2 2 5 2
| 7 7 7t7
1 0
01
[2 5
7 7]./1 5
1 1 1 -2
L7 7
2 5 10 10
rtT T
i1 5 2
|77 T7t7
1 0
01
matrices are inverses, since both
C-D=IandD: -C-=1
_ 5 1 7
1 2 3 4 4 4
3 1 5
2 31 T 1 4
(112 111
4 4 4
[ 5 6 3 1 2 3 7 10 3
“dTity Tt i % % s t1
0 9 1 2 3 1 14 15 1
2 Tuty Tty 7 44ty
5 3 2 1 1 2 7 5 2
| A tatd dtiTd T4ty
[1 0 0
010
[0 0 1
[
T4 4 4 1 2 38
3 1 5
4 1 —4 2 31
1 01 1 11 2
| 4 4 4
5,2 7 _10 3 7 15 1 14
ataty T tuty ottty
3,2 _5 6,3 _5 9,1 _10
4T85 1 4 T4 sta %
1 2 1 2_ 3.1 3_1 2
s 171 4 171 4 171
00
1 0
01

(=N

Yes; the matrices are inverses, since both J - K =1

and K - J = 1.
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16.
17.
18.
19.
20.

21.

22.

23.

24,

25.

True
True
True
False
Find the determinant.
‘5 0
01

Since the determinant does not equal 0, the
inverse exists.

1 d -b|_ 1 |10
ad—bc| —¢ al| B5L-00|0 5

1
:lloorgo
5|0 5 0 1

‘=5—00r5

Find the determinant.
6 3| _ _
‘ 8 4‘ =24 —240r0

Since the determinant is 0, the inverse does not
exist.

Find the determinant.
12 _
‘2 1‘ =1—-—4o0r -3

Since the determinant does not equal 0, the
inverse exists.

1 d -b| _ 1 1 -2
ad —bc| —¢  a| 1D-22|-2 1

]

w0 |-
|

W w |

—

Find the determinant.
31 _,
‘_ 4 1= 3—(—4)or7

Since the determinant does not equal 0, the
inverse exists.

1 d —-b _ 1 1 -1
ad — be| —¢ al 31 -1-4|—(—4) 3

[

Since the determinant is 0, the inverse does not
exist.

ESTENENIE
| =

Find the determinant.
-3 -2/ _ ., .,
6 4 = 12 — (=12)or 0

Find the determinant.
-3 7 _ _
‘ 9 _ 6’ =18 — 14 or 4

Since the determinant does not equal 0, the
inverse exists.

1 d —-bl|_ 1 -6 -7
ad —bc| —¢ a| (3-6-MN2|-2 -3




26. Find the determinant.

4 3| _ 0
‘2 7‘ =28 — (—6) or 34
Since the determinant does not equal 0, the

inverse exists.

1 d -b| _ 1 7 —(=3)
ad—be| —¢c  al| 4D-=32)|—-2 4

73
1| 7 3 34 34
T3a|—2 4| _L 2
17 17

27. Find the determinant.
-2 0/ _ ., _
‘ 5 6‘ =-12—-0or —12

Since the determinant is not equal to 0, the
inverse exists.

1 d -b| _ 1 6 0
ad—bec| —c al| —26-06|-5 —2

1
2

_ 1/ 6 0 -2 0
T2l 2| 5 1
12 6

28. Find the determinant.

-4 6| _,.
‘ 6 _9‘36 36 or 0

Since the determinant is 0, the inverse does not
exist.

Find the determinant.
2 -5 _.

‘6 1‘—2 (—30) or 32

Since the determinant is not equal to 0, the
inverse exists.

1 d —b|_ 1 1 —(-5)
ad —bc| —¢c a| 20)-(-56|—6 2

1 5
_1| 1.5 32 32
“a2l-6 2% _ 3 1
16 16
Find the determinant.
_1_(_3 1
) ( 24> ory

Since the determinant is not equal to 0, the
inverse exists.

w2 - el Y]

29.

30.

o= o
|
W oo

>>\>—‘|>—‘

183

31. Find the determinant.

3 5

10 8 9 5

1 372 20%710
5 4

Since the determinant is not equal to 0, the

inverse exists.
5
8
3
10

1 d -b| _ ,
ad — be| —¢ a - s
|:E 25:|
2 4
or
— -2 3

32a. No; they are not inverses, since their product is
not the identity matrix.

HETEE

_ 1(=1) + 0(0) 1(0) + 0(1)
0(=1) + (=1)(0) 0(0) + (=1)(1)

133

32b. The answer makes sense because a reflection
over the x-axis followed by a reflection over the
y-axis does not result in the original figure.

|
SIS N ISY)

—
Sle
Nl
=
[0
==

|-

—
5]
Nadid
=
ot
=

—

Il
g\._.|>—n
| —
|
[ oo
|
|co o |t
| I

Il
—
(=]
SN [UC R
|
@ =
| =5

=
(=}

Y1 |
C
A
B
O|A' X
B" /Q B
(‘)H ‘Cl

33a. Yes; they are inverses, since the products of the
matrices in both orders yield the identity
matrix.

ERIRE

_[0@+ D=1 o) + (-1)(0)
10) + (0)(=1)  1(1) + (0)(0)

5]
B R

_[ 0@+ @@ o1+ @0
| —1(0) + (0)(1) —1(=1) + (0)0)

10
|01

Chapter 4



33b. The answer makes sense because a 270° rotation

followed by a 270° rotation is a 90° rotation,
which means that the figure is back to its
original position.

clc’

EI

0 -2
0 2

20 0
SAFRE

36.

2 4]
34. A [ 6 4]
-2 2 4] [0 -4 4 8
2 6 4| |0 4 12 8
The transformation is a dilation by a scale factor
of 2.

B! should be a dilation by a scale factor of %
-1 _ 1 d _b
B~ = ad — bc|:—c a]

_ 1 20
T 22 -00|0 2

-4 SH
]

37.

38.

1
2 0 0 -4 4 8
-1 _| 2 .

B~(BA) [01 [0 4 12 8
2
(o -2 2 4
_[o 268]0rA

39. First find the inverse matrix of C.

1 1 1 -1
c 2(1)—(—1)(—1)[_1 9

11 -1 1 -1
11 2| -1 2

Next decode the message by multiplying by C-1.

Chapter 4
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50 36 50 — 36 —50 + 727
51 29 51 — 29 —51+ 58
18 18 18 — 18 —18 + 36
26 13 26 — 13 —26 + 26
33 26| [ 1 -1|_|33-26 —33+52
44 22 -1 2| |44-22 —44+ 44
48 33 48 — 33 —48 + 66
59 34 59 — 34 —59 + 68
61 35 61—35 —61+70
[ 4 2] | 4-2  —4+4]

(14 22

22 7

0 18

13 0

= 7 19

22 0

15 18

25 9

26 9

L 2 0od

14]22|22|7|0]18]|13]0|7]19|22|0|15|18|25|9|26]9|2|0
MEET-IN-THE-LIBRARY-

40. Decode the message by multiplying by C~1.
(59 337] (59 — 33 —59 + 66 |
8 8 8—-8 -—-8+16
39 21 1 -1 39 —21 -39 +42
7 7 ~[_1 2]= 7T-7 -7+14
56 37 56 — 37 —56+ T4
25 16 25 —-16 —25+ 32
| 4 2] | 4-2 -4+ 4]

[26 7]
0 8
18 3
=1 0 7
19 18
9 7
[ 2 0]

26(7/0|8|18]3|0|7]19]18]9]7|2]|0
AT-SIX-THIRTY-

41. Decode the message by multiplying by C~1.

[59 347 59 — 34 —59 + 687
49 31 49 — 31 —49 + 62
40 20 40 — 20 —40 + 40
6 14| | 1 —-1|_|16—-14 —-16+28
21 15 -1 21 121-15 —-21+30
25 25 25 —25 —-25+50
36 24 36 — 24 —36+ 48

| 32 16 | 32 — 16 —32 + 32

25 97
18 13
20 O
_ 2 12
B 6 9
0 25
12 12

| 16 0.

25(9]18|13|20]0(2]12]6]9]|0]|25]12|12|16]0
B RING-YOUR-B O O K-
42, See students’ work.



43.

44.

45.

46.

47.

48.

49.

50.

Consider matrices where a = *=1,d = *1, and
b=c=0.

[+1  o][x1 o
| 0 =1|| 0 =1

(12402 (=1)(0) + (0)(=1)
|0(£1) + (=1)(0) 02 + (+1)2

_[10
101

Thus,A = A lwhena = +1,d = =1, and

b=c=0.

A matrix can be used to code a message. The key

to the message is the inverse of the matrix.
Answers should include the following.

A-A=

¢ The inverse matrix undoes the work of the
matrix. So if you multiply a numeric message
by a matrix it changes the message. When you
multiply the changed message by the inverse
matrix, the result is the original numeric
message.

¢ You must consider the dimensions of the coding
matrix so that you can write the numeric
message in a matrix with dimensions that can
be multiplied by the coding matrix.

A; Use the formula for the inverse.

L [d b o 2 -1
ad —bc| —¢ al 4@ -101)| —10 4

_af 21 [
2l-10 4|°"| 5 -2

-10 -5 _ .
D; 3 4‘ =—40 — (=40)or 0
. —-10 —5|. .
The determinant of g 4lls 0, therefore it

does not have an inverse.
Enter the matrix into A and then use the

following KEYSTROKES: |MATRX| 1 ENTER|.

. . -9
The inverse is [—6 _11].

Enter the matrix into A and then use the

following KEYSTROKES: |MATRX| 1 ENTER|.

The error indicates the matrix has no inverse.
Enter the matrix into A and then use the

following KEysTROKES: [MATRX] 1 ENTER

[MATH] 1 [ENTER].

Enter the matrix into A and then use the

following KEYsTROKES: [MATRX] 1 ENTER
IMATH] 1 [ENTER].

o= oo
ar|po o=

The inverse is [

[SIESES Y

The inverse is [

185

51.

52.

Enter the matrix into A and then use the

following KEysTROKES: [MATRX] 1 ENTER

[MATH] 1 [ENTER].

The inverse is

W[ W[k =
|

W[ WMo =t
|

Wik O wm

Enter the matrix into A and then use the

following KEysTROKES: [MATRX] 1 ENTER

[MATH] 1 [ENTER].

5 1 _1
6 8 16
. . 1 1
The inverseis | =7 0 7|
5 38 _ 1
32 16 32
Page 201 Maintain Your Skills
‘72 2‘ ‘3 -2
14 -3 1 14
53.x= T3 5 Y= o
1-3 1 —3‘
_ 628 _42-(-2
-9-2 -9-2
_ -22 _ 44 _
= *_11 or 2 = *_11 or 4
The solution is (2, —4).
-3 3 3
54. x = ‘2 5‘ Yy = ‘2 5‘
7 -4 7 —4
_ —140 — (-140) _ —56 —245
-8-35 -8 -35
=0 = :3231 or7
The solution is (0, 7).
-23 0 -3 4 —-23 -3 4 0 -23
-9 -5 1 -2 -9 1 -2 -5 -9
3 1-1 0 3 -1 0o 1 3
55.x = y = z=
4 0 -3 4 0 -3 4 0 -3
-2 -5 1 -2 -5 1 -2 -5 1
0 1-1 0 1-1 0 1 -1
= —110 = 88 — 22
22 22 22
=-5 =4 =
The solution is (-5, 4, 1).
2 8 -6
56. | 4 5 2
-3 -6 -1
_ 5 2| 4 2 _ 4 5
P R
= 2(—=5 — (—12)) — 8(—4 — (=6)) — 6(—24 — (—15))
=14 — 16 + 54
=52

Chapter 4



57.

58.

59. m

60.

61.

62.

63.

64.

65.

66.

-3 -3 1
-9 -2 3
5 -2 -1

2 3 -9 3 9 -2
2 —1’_(_3>‘ 5 -1 5 —2‘
= —3(2 — (=6)) + 3(9 — 15) + (18 — (—10))
= —24 — 18 + 28

=-14

5 -7 3
-1 2 -9
5 -7 3

= _3‘:

+1’_

2 -9
3

-3

_5‘_

+3‘_1 2‘

-1 -9
- (_7)‘ 5 3 5 —17
=5(6 — 63) + 7(—3 — (—45)) + 3(7 — 10)
= —285+294 — 9
=0

_Y2™N
Xy T X

9-5
6 —2

=

Yo — V1

-3 - (-5

Yo — Y
m = 22 1

-5-(-2)

Yo V1

flx) = 1.15x
1(6.8) = 1.15(6.8)
= 7.82

The water pressure at the deepest point in the
trench is 7.82 tons/in?.
323+1)=388+1

= 3(9)

=27

Chapter 4

67.7—5+2+1=7—2§+1

1
:4§+1
1
:55
9-4-3 _9-12
68. A =
-3
6
=_1
2
69.[40 —(7+9)] ~8=[40 —16] = 8
=24 +8
=3
70. [(—2+8)6+1]8=1[6-6+ 1]8
=[36 + 1]8
=37-8
= 296
71. (4 — 1)(8 + 2)2 = (3)(10)2
= (3)(100)
=300
72.3k+8=5
3k = -3
k=-1
73. 12 = —-5h + 2
10 = —5h
—-2=h
74. 7z —4=5z2+8
Tz =5z + 12
2z =12
z=26
x
75.§+5=7
x
522
x=4
3+n
76. 6 =—4
3+n=-24
n=—27
7. 6="=°
—42=5—-8
-34 =35
s=-34

4. | Using Matrices to Solve Systems
of Equations

Page 205 Graphing Calculator Investigation

3 -2 1 x 0
.12 3 —-1|-|y|=1| 17
5 -1 4 z -7



2.

3.

Enter the coefficient matrix and the constant
matrix in A and B, respectively. Then use the
following keystrokes to solve the equation.

KEYSTROKES: [MATRX] 1 MATRX| 2

ENTER

3
The result is 2 1.
-5

The solution is (3, 2, —5).

Page 205 Check for Understanding

1.

2.

2r — 3s=4
r+4s= -2
Sample answer: x + 3y = 8 and 2x + 6y = 16

3. Tommy; a 2 X 1 matrix cannot be multiplied by a
2 X 2 matrix.
[1 -1] [x] _[-3
«[i 5B
5 2 3] [g|_| 8
-4 -7 h -5
3 -5 2 a 9
6.14 7 1 b= 3
2 0 -1 [¢f [12
7. Find the inverse of the coefficient matrix.
1. 1 |72 -1
AT =544 3

- 10[ i _;]
Multiply each side of the matrix equation by A~1.
o BB A B B bl B bl
o 3l ] )
1 y 10 20
512
y -2

The solution is (5, —2).

w

O =

. Find the inverse of the coefficient matrix.

1_ 1 3 1
AT 24(2)[ 2 8]

- L 31
-2 8
Multiply each side of the matrix equatlon byA L
1] 3 1] [8 ~1] [a
26| -2 8 2 3 b
1 0f. [ o] _ 1
01 b 26 104
15
-4

S Q
I
r—|

The solution is (1.5, —45. !

187

9.

10.

11.

Write the matrix equation for the system.
5 =3| |x[_|-30
8 5 y 1

Find the inverse of the coefficient matrix.

1_ 1 5 3
iy

1 5 3
T 49(-8 5

Multiply each side of the matrix equation by AL
1| 5 3| |5 =3| |x|_1| 5 3|.|-30
49| -8 5 8 5| |y| 49|-85 1
1 0| [«x]_ 1[—147
0 1| |y| 49| 245
o
;y,
The solution is (=3, 5).

Write the matrix equation for the system.
5 4| [s|_ 12
4 -3 t| |-1.25

Find the inverse of the coefficient matrix.

-1 _ 1 _3 _4
A= —15 — 16[—4 5]

__1|—3 —4
T o381|-4 5

Multiply each side of the matrix equation by AL

R SRS H e B
o 3]s
[i - [1.7;]

The solution is (1, 1.75).

Find the inverse of the coefficient matrix.
o1 22 —12
AT 132 — 144 [ 12 6
_ 1| 22 -12
12| -12 6

Multiply both sides of the matrix equation by AL
_af 22-12] [ 612] [c|_ 1] 22-12] [ 84
2| -12 6| |1222] |A| 2| -12 6] |166
1 0| [e]_ _1[-144
0 1| [A| 12| —12
el [12
R 1
Hydrogen weighs 1 amu, and carbon weighs
12 amu.

Pages 206-207 Practice and Apply
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13.
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(5 —6]| [a] [—47
«fs -2

(8 —7] [m]_[—43]
S R B

[2 3 5] [a
16. | 7 0 31:|1b|=

| 3 —6 1 c

3 -5 2] [«
17.11 -7 3| |y]|=

| 4 0 -3 z

[ 1 -1 o] [«
18. (-2 -5 —-6|-|y]|=

| 9 10 -1 z

[ 3 -5 6| [r
19. | 11 —-12 16| -|s

| -5 8 -3 t
20. Find the inverse of the coefficient matrix.

11 5 3

A 35-(-6)|—-2 7

_ 1| 5 3
A -2 7

Multiply both sides of the matrix equation by A~1.

1
41

R

oY)

The solution is (5, —2).

21.
-1
-2

.

1
-3-2

Al=

|

Multiply both sides of the matrix equation by AL

_%{

-1 -1] [3 1
-2 3| |2 -1

10
01

The solution is (3, 4).

Chapter 4

] .

n

m

m

n

m
n

[a
K

[

SR

S

1

1
41

|

5

|

5
-2

1

i

a2 1]

205
—82

]

Find the inverse of the coefficient matrix.

&

_;[

k

]

41
0

=]

-15
-20

13
2

188

22. Find the inverse of the coefficient matrix.

1 1 2 3
A _8—(—15)|:—5 4]
2 3

el

Multiply both sides of the matrix equation by A~1.

S AR A
BRI
3-[3]

1
23

a
b

The solution is (-2, 3).

23. Find the inverse of the coefficient matrix.
1 1 -8 -1
AT = —56 — 3 {—3 7]

-8 -1
-3 7
Multiply both sides of the matrix equation by AL
-8 1] [7 1] [x|_ _a[-8 -1] [43
9 -3 7| |3 -8] |y] 59 -3 7| |10
—354
0

1
-59
The solution is (6, 1).

1
59

1
59

i

24. Find the inverse of the coefficient matrix.
4 1 5 9
A T 10 - (—54) [—6 2]
_ 1] 59
T 64| -6 2
Multiply both sides of the matrix equation by AL
1| 5 9|2 -9| |ce|_ 1| 5 9| | 28
64| —6 2 6 5| |[d] 64]-6 2 -12
1 0] [e]_ 1] 32
01 7d7_64 -192
- 1
c|l_| 2
4| | -3

22

-3).

The solution is (l

25. Find the inverse of the coefficient matrix.
1 1 2 =5
AT = 12 - 15 [—3 6]
1 2 -5
3]-3 6

Multiply both sides of the matrix equation by AL

R RN AR R
o 1)) —;[_1;]
HRH

The solution is (—é, 4).



26. Write the matrix equation for the system.
6 1 |r|_19
3 2 s 0
Find the inverse of the coefficient matrix.

11 2 -1
A _12—3[3 6]

_1 2 -1
“9(-3 6

Multiply both sides of the matrix equation by AL
1| 2 -1f |6 1| |r|_1| 2 -1| (9
9[-3 6 3 2| [s) T 9/-3 6 0

1 o] [r]_ 1 18

0 1| |s| 9|—27

The solution is (2, —3).
27. Write the matrix equation for the system.

5 9| [a|_|—28
2 -1 b -2
Find the inverse of the coefficient matrix.

1 1 -1 -9
A —5—18|:—2 5]

__1|-1 -9
T 23[-2 5
Multiply both sides of the matrix equation by A1
-1 -9] [5 9] [a]_ 1[-1 -9] [-28
28l-2 5| |2 -1] [b] 28l-2 5 -2
1 0] [a]_ 1[46
0 1| [b| 23|46
al _[-2
b| |-2
The solution is (—2, —2).
28. Write the matrix equation for the system.

1 -2f |p|_| 1
1 5 q 22
Find the inverse of the coefficient matrix.

1 1 5 2
A 5(2)[—1 1]

_1| 5 2
TTl-1 1

:mxl
Il
—

|
wW N
I

Multiply both sides of the matrix equation by AL

IR R

,q;

1 o] [p]_ 1[49
0 1| |q| 7|21
-

,q,

The solution is (7, 3).

[=

29. Write the matrix equation for the system.

5 ) [

Find the inverse of the coefficient matrix.

1 1 27
A _s—<—21>[3 4}

1 2 7
~29|-3 4
Multiply both sides of the matrix equation by AL

a2 7] [4 7] [m]_ 1] 2 7] [-63
29 -3 4 3 2 n| 29-3 4 18

10| [m|_a1[ O
0 1| |n| 29]261

[m] _|0
|7 ] 9
The solution is (0, 9).
30. Write the matrix equation for the system.

1 2] |« _ 8
3 2 y 6
Find the inverse of the coefficient matrix.

-1 _ 1 2 -2
A= 2—6[—3 1]

_ 1 2 -2
To4l-3 1

Multiply both sides of the matrix equation by AL

Al Bl
o 2] Bl
-

The solution is (— 1, g)

31. Write the matrix equation for the system.
4 3| |x|[_|5
2 9 y 6
Find the inverse of the coefficient matrix.

1 1 9 3
A _36—(—6)[2 4}

1 9 3
T 2| -2 4

Multiply both sides of the matrix equation by AL

SR RNEE RS R
o 5] ] 5]

E
B

Il
1
ol po|w
I

The solution is (%, %)

Chapter 4



32. Let a represent the number of hours that Hai-
Ling spends training in an airplane, and let s

represent the number of hours he spends training

in a simulator.

105a + 45s = 3870

a—s=4

Write the matrix equation for the system.

S

Find the inverse of the coefficient matrix.

1 _ 1 -1 —-45
AT = —~105 — 45 [1 105]

__1([-1 —-45
 150| -1 105

Multiply both sides of the matrix equation by A~1.

_1[-1-45] [105 45| [a|_ _1[-1-45] [3870
150| —1 105 1-1] [s| 10/ -1 105

1 0| [a]_ _ 1 [—4050
0 1| |s|  150| 3450

al _[27

s 23
Hai-Ling can spend 27 hours training in an
airplane and 23 hours training in a simulator.

33. Use the points (1995, 19.3) and (2001, 17.9) to
write an equation for public schools.
m = Yo =1
Xg T X
_ 17.9-193
2001 — 1995
-14 7
—& O —5-
Use the point-slope form.
y—y, =mlx —x)
_ = T (e —
y —19.3 = —5(x — 1995)
_ = _7
y —19.3 30X +465.5
7 _
%x +y= 484.8

Use the points (1995, 16.6) and (2001, 16.3) to
write an equation for private schools.

m = Yo=Y
X9 T X
_ 163 - 166
2001 — 1995
_—03 . 1
76 Moo

Use the point-slope form.

y —y,=mlx —xy)
y = 16.6 = —(x — 1995)

— =1
y — 16.6 = 0xt 99.75

1 —
Lx+y=116.35
Write the matrix equation for the system.
7
30 1| [x]_[ 4848
14 y 116.35
20
Find the inverse of the coefficient matrix.
1 -1 1 -1
ATl = 7i1 |:_1 e or% 1 7:|
20 30 20 30

30 20

Chapter 4

Multiply each side of the matrix equation by A=1.

e LM s | [¥]_w| 171 [ 484.8}

Ul oao] [ A1) 1 T[T a0 [11635
1 0] [x]_ eo[368.45

01| [y| 1| 291

(x| _[2010

y 15.9

The ratios should be tilé same in 2010.

. Let x and y represent the volume in ml of the 60%

and the 40% acid solutions, respectively.

x +y =200

0.60x + 0.40y = 0.48(200) — 0.6x + 0.4y = 96
Write the matrix equation for this system.

1 1] |x|_|200
06 04| |y| | 96
Find the inverse of the coefficient matrix.

41 04 -1
A _0.40.6[—0.6 1]

_ 04 -1
B 5[ -0.6 1]
Multiply both sides of the matrix equation by AL
g 04 -1 [ 1 1] [*]_ ] 04 —1] [200
-06 1 0.6 04 Y| -06 1 96
1 o] [x|_ _,[-16
0 1| [yl "°l-24
x| [ 80
y| 120
Cara should mix 80 ml of the 60% solution with
120 ml of the 40% solution.

. The solution set is the empty set or infinite

solutions.

. The food and territory that two species of birds

require form a system of equations. Any

independent system of equations can be solved

using a matrix equation. Answers should include
the following.

e Let a represent the number of nesting pairs of
Species A and be b represent the number of
nesting pairs of Species B. Then,140a + 1206
= 20,000 and 500a + 40056 = 69,000.

2 400 —120| |20,000 |
b 4000| —500 140 69,000 |’
a =70 and b = 85, so the area can support
70 pairs of Species A and 85 pairs of Species B.



o8 8] [3]-[

38.

39.

40.

Find the inverse of the coefficient matrix.
1 1 —-12 -8
AT = 7280|:—10 6

_ _1]|—12 -8
To152(-10 6

Multiply both sides of the matrix equation by A1

& SR AP U
5 3] [2] - [ 5¢]
HRH

Let s, m, and [ represent the numbers of small,
medium, and large cones sold, respectively.

s+m+1=>52 s+m+1=>52

m=s+17 —-s+m=17
0.89s + 1.19m + 1.39] = 58.98  0.89s + 1.19m + 1.39] = 58.98
Use Cramer’s rule.

NI T

N

52 1 1 152 1 1 1 52

7 1 0 -1 7 0 -1 1 7

58.98 1.19 1.39 0.89 58.98 1.39 0.89 119 58.98

s=———————— m=——"—"" [ =

1 1 1 1 11 1 1 1

-1 1 0 -1 10 -1 1 0

0.89 119 139 0.89 119 1.39 0.89 119 139
= 119 — 168 =17
0.7 0.7 0.7

Scott sold 17 small, 24 medium, and 11 large
cones.

Write the matrix equation for the system.

R THRE

After you enter the coefficient matrix in A, and
the constant matrix in B, enter the following to
find A1 - B.

KEYSTROKES: |[MATRX] 1 MATRX]| 2
The solution is (=6, 2, 5).
Write the matrix equation for the system.

RN

After you enter the coefficient matrix in A, and
the constant matrix in B, enter the following to
find A~! - B.

KEYSTROKES: [MATRX] 1 MATRX| 2

The solution is (1, —3, 2).

191

41. Write the matrix equation for the system.

B HIAN

After you enter the coefficient matrix in A, and
the constant matrix in B, enter the following to
find A~! - B.

KEYSTROKES: |[MATRX] 1 MATRX| 2

The solution is (0, —1, 3).

Page 207 Maintain Your Skills
1 d -b|_ 1 3 —4
42. ad — be |:—c a:| T 12-8 |:—2 4]
3
_1| 3 —4 s 1
—4 _9 4 or _% 1
d -b|_ 1 4 -5
—c a| 3-3|-7 9

4 4 -5 4 -5
“1-7 9| -7 o9

43. 1

-3 -6
44. = —3(10) — (~6)(5) or 0
‘ 5 10 (10) — (—6)(5) or
Since the determinant is 0, no inverse exists.
10 7 6 10
20 —4 3 20
45.x=—6 7 Y= 7‘
3 —4 3 —4
_ 10(-4) — 7(20) _ 6(20) — 10(3)
6(—4) — 71(3) 6(—4) — 7(3)
_ —180 _ 90
—45 —45
=4 =9
The solution is (4, —2).
‘—10.15 7‘ ‘ 6 —10‘15‘
69.944 —6 9.2 69.944
46. a = 5 7 b= PR
92 —6 92 -6
_ (-10.15)(—6) — 7(69.944)  _ 6(69.944) — (~10.15)9.2)
6(—6) — 7(9.2) 6(—6) — 7(9.2)
_ —428.708 _ 513.044
~100.4 ~100.4
=427 = -5.11
The solution is (4.27, —5.11).
7 2 1 7
3 "3 2 3
|50 4 3 50
47. x = 1 2 Y= 1 2
2 3 2 3
3 4 3 4
3o - (550 [3)s0 - (@
(3@ —(-2)® ()@ —(~2)®
=24 = =32
4 4
— — _8

The solution is (—6, —8).

Chapter 4



48.

49.

50.

51.

Use the points (0, 0) and (3.5, 20) to write the

equation.
m = Yo =N
Xp T X
_20-0
35-0

=40
7
Use the point-slope form.

y —y,=mx —x)
y—O=%(x—0)
40

y =%
Substitute 20 for x.
y="x

_ 40
= 7(20)
~ 114.3

Recycling a 20-foot stack of newspaper saves
approximately 114.3 feet of loblolly pine.

|x = 3| =
x—3=17 or x—3=-7
x =10 xXx=—
Check: |x —=3| =7 |x =3| =17
|10 - 3] 27 | —4-3127
|7] 27 =71 27
T=7v T=7Tv
The solution set is {—4, 10}
—4|d+2| =-12
|d+2] =3
d+2=3 or d+2=-3
d=1 d=-5
Check:
—4|d + 2] =-12 —4|d+2 | = -12
—-4|1+2| 2 -12 —-4|-5+2| 2 —-12
-4|3] 2 -12 —-4|-3] 2 -12
—4(3) 2 —12 —4(3) £ —12
-12=-12 v/ -12=-12v

The solution set is {—5, 1}.
5|k —4|=k+8

5k —4)=Fk+8 5k -4)=—-(k+8)

or

5k —20=Fk +8 5k —20=—-%k -8
4k = 28 6k =12
k=1 k=2

Check: 5|k —4| =k +8
5|7 -4 27+8

5lk—4| =k +8
5|2 -4 22+8

5|3] 215 5|-2| 210
5(3) 215 5(2) 210
15=15/ 10=10v

The solution set is {2, 7}.

Chapter 4
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Page 208 Graphing Calculator Investigation

1.

(Follow-Up of Lesson 4-8)
Write the augmented matrix and enter it into
matrix A.

KEYSTROKES: [MATRX| E [ ALPHA |

B [MATRX] 1 [) ] [ENTER|

1 -3!5 1.14
2

10!
1:1] — [o 1! -1.29

The solution is about (1.14, —1.29).

. Write the augmented matrix and enter it into

matrix A.

kEYSTROKES: [MATRX] [»] [ALPHA |

B [MATRX] 1 [) | [ENTER]
:2]
I 6

15 11} 36 10
4 1

—3I—26] — [0

The solution is about (-2, 6).

. Write the augmented matrix and enter it into

matrix A.

KEYSTROKES: [MATRX| E [ ALPHA |

B [MATRX] 1 [) | [ENTER
2 1'5 1 0!2
[2 —31] — [o 1:1]

The solution is (2, 1).

. Write the augmented matrix and enter it into

matrix A.

kEYsTROKES: [MATRX] [»] [ALPHA |
B [MATRX] 1 ENTER

3 -1'0 1 0! —0.14
[2 —31] — [o 1! —0.43]

The solution is about (—0.14, —0.43).

. Write the augmented matrix and enter it into

matrix A.

KEYSTROKES: [MATRX| E [ ALPHA |

B [MATRX] 1 [) | [ENTER
1 0 01 -7
010,-9
0 0 11 1

3 -2 11-2
1 -13, 5
-1

1 11-1
The solution is (=7, —9, 1).

. Write the augmented matrix and enter it into

matrix A.
KEYSTROKES: [MATRX] [»] [ALPHA |

B [MATRX] 1 [) | [ENTER]

[1—1 1:2] [10

1 0 -1'1 — 0 1
|

0 1 210 00

The solution is (1.25, —0.5, 0.25).

01 1.25
0, 05
11 025



Chapter 4 Study Guide and Review

Page 209 Vocabulary and Concept Check
1. identity matrix

. isometry

. Scalar multiplication

. rotation

. determinant

. matrix equation

. dimensions

. translation

[I=Tae SR B~ ~R B NIV U}

. equal matrices

[y
(=

. dilation

Pages 209-214 Lesson-by-Lesson Review
11. Write the corresponding system of equations.

2y —x=3
x=4y —1
Substitute 4y — 1 for x in the first equation.
2y —x=3
2y — 4y —1)=3
2y —4y +1=3
-2y =2
y=-1
Substitute —1 for y in the second equation.
x=4y -1
=4(-1D) -1
=-4-1
=-5

The solution is (=5, —1).

12. Write the corresponding system of equations.
Tx=5+ 2y

x+y=11
Solve the second equation for x.
x+y=11

x=11—y

Substitute 11 — y for x in the first equation.
Tx =5+ 2y
711 —y) =5+ 2y
77— Ty =5+ 2y

72 = 9y
8=y
Substitute 8 for y in the second equation.
x+y=11
x+8=11
x=3

The solution is (3, 8).
13. Write the corresponding system of equations.
3x+y=-3
x—3y=-1
Solve the second equation for x.
x—3y=-3
x=3y -1
Substitute 3y — 1 for x in the first equation.
3x+y=-3
38y —1+y=-3
9y —3+y=-3
10y =0
y=0

193

14.

15.

16.

17.

19. 12 7] [_

Substitute 0 for y in the second equation.

x—3y=-1
x—30)=-1
x=-1

The solution is (—1, 0).
Write the corresponding system of equations.

22—y =2
6x —y =22
Solve the first equation for y.
2c —y =2
—y=—-2x+2
y=2x— 2
Substitute 2x — 2 for y in the second equation.
6x —y =22

6x — (2x — 2) =22
6x — 2x + 2 =22

4x = 20
x=5
Substitute 5 for x in the first equation.
2 —y =
2(6) —y=2
10 —y=2
8=y

The solution is (5, 8).
-4 3] [1-3] [-4
[—5 2} * [3 —8] = {—5

02 13 -04] —-[2 1.7 26]
=[02-2 1.3-17 -04 - 2.6]
=[-18 -04 -3]

1—5+§ 0 4
-2 3 4(-16 8

_[ 1 _5}[ 20 ?1(4)}
“|-2 3 3 3
2(—16) (8
[ 1 -5 0 3
‘[—2 3}+[—12 6]
N 1+0 —-5+3
|-2+(-12) 3+6
o1 -2
|14 9
1 0 -3]_,[-2 85
"4 -5 2 -3 -1 2
(10 =3]_[2-20 23 205
4 -5 2 2(-3) 2(-1) 22
_[1 o -3] [-4 6 10
4 -5 2 -6 -2 4
_[1-¢9 0-6 -3-10
(4 -(-6) —5-(-2) 2-4
[ 5 -6 -13
|10 -3 -2
5

4] = [2(5) + T(—4)]

=[-18]

Chapter 4



8 -3] [2 -3 7 -4 5
20‘[6 1} [1 —5] 3.1 3 -6 —7‘ ? _6‘—(—4)‘1 6 +5‘1 3‘
51 9 -1 -2 5 -2/ %5 -1
_[8@ + (=31 8-3)+ (—3)(—5)]
- =17(-6 —6) + 4(—-2 — (—=30)) + 5(-1 — 15)
[ 6(2) + 1(1) 6(—3) + 1(—5) — 844112 — 80
:[13 9] = —52
13 23 6 3 _9
21. Not possible; the inner dimensions are not the 32.1-4 2 5
same. -3 -1 0
2 5 -4 5 -4 2
7 1 = _ _
s o -1] [T 6‘1 0‘ 3’—3 o| 2|3 —1‘
2.1y 5 5||6 -3
2 1 =6(0 — (=5)) — 3(0 — (—15)) — 2(4 — (—6))
[ sm+o06) + (D@ 3(1) + 0(=38) + (—1)1) - 91035_ 45-20
T 4D+ (—2)6) + (3)2)  41) + (=2)(—3) + (3)(1) _‘ ] 1‘ ‘9 1‘
19 P) . 12 2 o 3 12
[ 4 sy i
3 2 3 2
_ 2412 _108-3
23 -3 4 -1 | 4 4 4] |1 8 3 T 18+3 T 18+3
‘| 5 3 -2| [-5 -5 -5 0 -2 -7 _ 14 _ 105
The coordinates are A'(1, 0), B'(8, —2), and _ ;1 _ 2
C'3, -. =3 =5
04 2[—3 4 —1] _ [—6 8 —2} The solution is (2, 5|.
5 3 -2 10 6 —4 ‘14 5‘ ‘ 1 14‘
The coordinates are A'(—6, 10), B'(8, 6), and 34, x— 26 y= -2 4
C'(-2, —4). BH EX
9 -1 0 -3 4 -1|_|[3 -4 1 _ 84-20 _4+28
1 0 1| 5 3 —2|7|5 3 -2 510 6 +10
The coordinates are A'(3, 5), B'(—4, 3), and 16 ~ 16
c'a, —2). =4 =2
26 [—1 0] ) [—3 4 —1} _ [ 3 —4 1] The solution is (4, 2).
: | 0 -1 5 3 -2 -5 -3 2 15 4 ‘3 15
The coordinates are A'(3, —5), B'(—4, —3), and 35. x = 19 -7 y = 2 19
] . 3 4 3 4
c'(,2). 2 -7 2 -7
4 11 — 105 -176 _ 57+30
27. | 5 g/ =48 - 11(=7) —21-8 —21-8
=29 =87
=32 + 77 -29 -29
=109 -1 _ _3
6 -7 The solution is (—1, —3).
28. =6(3) — (=7)5)
7 B 5
=18+ 35 36.(1:‘8 5‘ b= s 5
=53 6 —4 -6 74‘
12 8 _ _-8+5 _ —8+12
29 9 6‘ = 12(6) - 8(9) T -32+30 T -32+30
1 -4
=72—-"1T2 -2 )
= -3 - _
0 =3 < ) 2
2 -3 1 The solution is (3, —2).
30. |0 7 8 =2‘Z g‘ (3)‘2 g +1g I‘
2 1 3 13 0 -7 6 13 -7 6 0 13
_ _ _ _ 14 8 2 0 14 2 0 8 14
=2(21—-8)+ 30 —16) + 1(0 — 14) 6 o0 1 7 6 1 7 0 6
=26 —48 — 14 37. x = y = 2=
= —36 6 0 -7 6 0 -7 6 0 -7
0 8 2 0 8 2 0 8 2
7 0 1 7 0 1 70 1
— 440 = 880 — 440
440 440 440
=1 =2 =-1
The solution is (1, 2, —1).
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38.

39.

40.

41.

42,

43.

44.

45.

-20 -1 -3 2 —20 -3 2 -1 —20
6 2 1 4 6 1 4 2 6
-6 1-1 2 -6 -1 2 1 -6
a= b= c=
2 -1 -3 2 -1-3 2 -1 -3
4 2 1 4 2 1 4 2 1
2 1-1 2 1-1 2 1 -1
__6 _~12 _ -2
T T 72
- _1 =1 =

The solution is (—%, 1, 6).

Find the value of the determinant.
3 2|_ . _
[ 4 — 2] =—-6—-—8or —14

Use the formula for the inverse matrix.

1 _ 1 -2 -2
A7 = 14[—4 3]

Find the value of the determinant.
8 6| B
‘ 9 7’ =56 — 54 or 2

Use the formula for the inverse matrix.

11 7 —6
St E

Find the value of the determinant.
2 4| e
‘_3 6 =12 - (—12)or 24

Use the formula for the inverse matrix.

*I_LG —4
A= 24[3 2]

Find the value of the determinant.
6 —2|_ .
3 1= 6—(—6)or0

Since the determinant is 0, no inverse exists.

Find the value of the determinant.
0 20 _ _
5 4| 0—10or —10

Use the formula for the inverse matrix.
1 1) —4 -2
A= 10[—5 0}

Since the matrix is not a square matrix, no
inverse exists.
Find the inverse of the coefficient matrix.

-1 _ 1 3 2 L 3 2
A _15(2)[—1 5]°r 17[—1 5

Multiply each side of the matrix equation by AL

1| 3 2| |6 —2| [«|_ 1| 3 2] [16
171-1 5 1 3| |y 171-1 5 10
1 0] [x]_ 1[68
0 1| |y| 17|34

<R
[
1
TS
| I

The solution is (4, 2).
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46. Find the inverse of thg coefficient matrix.
11 -2 -1 1|2 -1
A= —8—3[—3 4|°" 11[—3 4

Multiply each side of ‘Eheimiatrix equation by A~1.

_1|=2 -1| |4 1} |a|_ _1|-2 —-1| |9
111 -3 4 3 —2 11 -3 4| |4

1 0| [a]_ _1[-22
0 1 Co1uj-11

[a] _[2
1
The solution is (2, 1).
Write the matrix equation for the system.

2o B[

Find the inverse of the coefficient matrix.

L1 [-2 1 a2 -1
A ‘—6—4[—4 3] or 10[—4 3

Multiply each side of the matrix equation by A~L.
_af-2 1] (3 1] [«]_ _1[-2 -1] [ -8
0| 4 3] |4 -2] |y] 0 _4 3| |-14
1 0| [«]_ _1f 30
0 1| [y|  10|-10

x_ _ p—
y 1
The solution is (—3, 1).
Write the matrix equation for the system.

iR

Find the inverse of the coefficient matrix.
1 1 3 5 1| 35
A7 =5 [—4 3] or 29[—4 3

Multiply each side of the matrix equation by AL

SRR
o 3 Bel

_ -1
2
The solution is (—1, 2).

T
‘ S

S Q

S Q

47.

w

48.

1y
[x
|y
E:
1Y

Chapter 4 Practice Test

Page 215
1.b
2. ¢
3. a
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4. Write the corresponding system of equations.

3x+1=10
2y =4 +y
Solve the first equation for x.
3x+1=10

3x=9

x=3
Solve the second equation for y.
2y =4+y
y=4

The solution is (3, 4).
. Write the corresponding system of equations.

2x = —16
y+1=-7
13 =13
—-2=z-8
Solve the first equation for x.
2x = —16

x=—8
Solve the second equation for y.
y+1=-17

y=-8

Solve the fourth equation for z.
—-2=z-8

6=z
The solution is (—8, —8, 6).

2 —4 1 192 -4
6. [3 8 2]_2[2 3 7]

2 -4 1] [ 20 22 2(-4)
T3 8 -2 |2(-2) 23) 27

2 -4 1] [ 2 4 -8
|3 8 -2 -4 6 14

B 2-2 —4-4 1-(-8)
*_3—(—4) 8-6 —-2-14
_[o -8 9
7 2 -16
1 6 7 43
701 3 4| |1 2
2 5

1(—4) + 6(—1) + 7(2)

_ 1(3) + 6(~2) + 7(5)
1=4) + (=3}~ 1) + (~4)(2)

13) + (=3)(—2) + (—=4)(5)

[ 4 26

T -9 -11

~1 4

g 3= 13 —4(-6)

- 21

5 -3 2

%6 1 3

-1 4 -7
1 o3| .|-6 38,61
_5‘4 —7‘ ( 3)‘—1 -7 +2‘—1 4‘
= 5(—7 — 12) + 3(42 — (=3)) + 2(~24 — (1))
— —95 + 135 — 46
- -6

Chapter 4
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10.

11.

12.

13.

14.

15.

Find the determinant.

-2 5 _ o _
‘31—2 15 or —17

Use the formula for the inverse matrix.
a3 )

Find the determinant.

_g _i =24 —(—24) or 0

Since the determinant is 0, no inverse exists.

Find the determinant.
5 —2| o
6 3= 15 — (—12) or 27

Use the formula for the inverse matrix.
-1 _ L 3 2

A= 27[—6 5}

Find the inverse of the coefficient matrix.

1 1 -6 -8 1 -6 -8
A _—6—16|:—2 1]‘” 22[—2 1

Multiply each side of the matrix equation by A~1.

= =R RN i ]
MR

[_7]
1
2
The solution is (—7, %)

Find the inverse of the coefficient matrix.

1 1 3 -7 1|3 =7
A _15(63)[9 5}01" 78[9 5

Multiply each side of the matrix equation by AL
1|3 =7| | 5 7| [m|_ 1|3 -T]|. 41
8|19 5 -9 3 n| |9 5 —-105

1 0| [m]_ 1] 858
0 1| [n| 78/ —-156

m] [ 11
n| |—2
The solution is (11, —2).
Write the matrix equation for the system.

25 3]

Find the inverse of the coefficient matrix.

11 9 -2 1| 9 -2
AT = 454[—2 5] or 41[—2 5

Multiply each side of the matrix equation by A1

R N R
o 3]-[5] -]
HEk

The solution is (—11, 3).




16.

17.

18.

19.

20.

| 6381
Area AABC=5| 1 5 1
-1 41
Caflls 1] L] 11 15
_2[6‘4 1‘ 3.1 1] T 4H
= 3165 — 4) — 3(1 — (—1)) + 1(4 — (=5))]
— 116 -6 +9]

=45
The area of AABC is 4.5 units?.

The x-coordinate of B has been increased by 2 and
the y-coordinate decreased by 4.

6 1 -1 4 2 2 2| | 831

35 4 -4 -4 —-4| |-1 10
The coordinates are A'(8, —1) and C’'(1, 0).
5 6 1 —-1| |30 5 -5

35 4| |15 25 20

The coordinates are A’(30, 15), B'(5, 25), and
C'(—5, 20).
Let p and ¢ represent the pounds of peanuts and
caramels, respectively, used to prepare the
assorted chocolates.
p—-c=5
Tp + 6.5¢ = 575
Write the matrix equation for this system.

5 o] [2] s

Find the inverse of the coefficient matrix.

. 1 65 1 1(65 1
A 1:6‘5—(—7)[_7 1} or 13.5[_7 1}

Multiply each side of the matrix equation by AL
1165 1| |1 -1 |[p|__1]65 1] 5
1835 -7 1 7 6.5 c| 1851 -7 1 575
1 0] [p]_ _1[6075
01 c 135) 540
[p|_[45
c 40

451bs of peanuts and 40 Ibs of caramels were used
to make the boxes.

B; Write the equations obtained by setting the
elements of the second row equal.
Tx—2=y
2x +3 =37
Solve the second equation for x.
2x + 3 =37
2x = 34
x =17
Substitute 17 for x in the first equation.
x—2=y
7N -2=y
119 -2 =y
117 =y
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Chapter 4 Standardized Test Practice

Pages 216-217

1. C; Let a represent the average of the other four

numbers.
6(12) + 4a = 10(18)
72 + 4a = 180
4a = 108
a=27

2. B; Using the formula d = r¢, the distance traveled
by the car is 65 - 2 or 130 miles. The distance
traveled by the truck is 60 - 1.5 or 90 miles. The
difference is 130 — 90 or 40 miles.

3. B; Use the Pythagorean Theorem.
82 + 62 = (5a)?

64 + 36 = 25a2
100 = 25q2

4 =aqa?

2 =aq

Since a must be nonnegative, a = 2.

4. A; Use the equation for the circumference of a
circle to solve for the radius r.

2nr = C
= 4
27r 3
2mr _ 4w
o2 32w
-2
=3

Substitute % for r in the equation for the area of a

circle.
A=mr?
2\2
- “<3>
_4
=g

Half the area is %’n.
5. D; Vertical lines have undefined slope.

6. B; The minor arc BC is i the circumference of the

circle.
C = 27r
1 2mr
€=
1., =10
L=
1o =
42C =57
7. A; Suppose x = 4 and y = 6. Then f = % or %
Since % > %, this eliminates answer choices B and
C. Now suppose x = 4 and y = 9. Then % = %.

Since % < %, this eliminates answer choice D. Only

answer choice A remains.

Chapter 4



8.

10.

11.

12,

13.

14.

15.

16.

C; Solve the second equation for y.
%x —y=5
%x —b5=y
Substitute %x — 5 for y in the first equation.
x+3y=12
x+3(2x —5) =12
x+ 2x — 15 =12
3x = 27
x=9

. C; Substitute 2x — 3 for y in the first equation.

Tx — 3y =13
7x — 32x — 3) =13
Tx —6x +9=13

x=4
Substitute 4 for x in the second equation.
y=2x—3
y=2(4) -3
y=5

The solution is (4, 5).
-1 0 -1 0
C’[ 5 —2]_[ 5 2}
_|-1-(1) o0-0 0 0
- 5-5 —2-2|%|0 -4
Let b represent the price in dollars of the Model X
computer before the price reduction. A 3%

reduction can be calculated by multiplying & by
0.97.

0.97b = 2489
0976 _ 2489
0.97 0.97
b = 2565.98

The computer costs about $2566 before the price
was reduced.

The area of AP@S is %(4)(4) or 8 square units.
The area of APUT is 5(2)(2) or 2 square units.

Thus, the area of the shaded region is 8 — 2 or 6
square units.

V=4C-w-h
=54

The volume is 54 cubic units.

Since the average of the three numbers is 60,
their sum is 3 - 60 or 180. The least that two of
the numbers can be are 1 and 2, so the greatest
the third number can be is 177.

The sum of the lengths of any two sides of a
triangle must be greater than the length of the
third side. If one of the sides had length 1, the
lengths would be 1, 6, and 8, but 1 + 6 < 8, so this
is not possible. However, if the side had length 2,
the lengths would be 2,6, and 7, and 2 + 6 > 7.
The shortest possible length is 2.

320 80 20 5 2 5

— N

1 1 1
oy oy oy

The sixth term is %.
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17.

18.
19.

20.

21.
22,

Let m and n represent the numbers.
m+n=5
m-n=2
Add the equations to eliminate n.
m+n=5
(+)m —n=2
2m =17

m=%0r 3.5

Substitute 3.5 for m in the first equation.

m+n=25
35+n=5
n=15

The numbers are 3.5 and 1.5. Their product is
3.5-1.50r 5.25.
D; When x = 0,y can be any real number.
B; The greatest number which is the sum of two
equal even integers is 8 + 8 or 16. The greatest
number that is the sum of two equal odd integers
is9+9 or 18.
C; In Column A, V = 43 or 64 cubic inches. In
Column B, 8V = 8 - 23 or 64 cubic inches.
D; P could be (0, 4) or (4, 0).
C; Subtract the equations.
r+s+t=30
(=)r+s—t= 8
2t = 22
t=11




Chapter 5 Polynomials

Page 221

1

NS ok

10.

11.

12,

13.

14.

15.

16.

17.

18.

Getting Started
2-T7=2+(=7)
-6 —11=-6+(-11)
x—y=x+(-y)
8 —2x =8+ (—2x)
2xy — 6yz = 2xy + (—6yz)
. 6a?b — 12b%c = 6a2b + (—12b%c)
. —2(4x8 + x — 3) = —2(4x%) — 2(4+x) — 2(—3)
=—83-2x+6
. —1x +2) = —1(x) — 1(+2)
=-—x-2
. —1(x — 3)= —1(x) — 1(—=3)
=-x+3
—3(2¢* — Ba? — 2) = —3(2x*) — 3(—5x2) — 3(—2)
= —6x*+ 1522 + 6
—5(3a +2) = —5(3a) — 5(2)

3
=—5a—1

—5(2+ 62) = —5(2) — 5(62)
= —% — 4z

2.6 +3.7=6.3;
6.3 belongs to the reals and rationals.
18 + (=3) = —6;
—6 belongs to the reals, rationals, and integers.
22+32=2-2-2+3-3

=8+9

=17,
17 belongs to the reals, rationals, integers, whole
numbers, and natural numbers.
VEIT1=V5;
V5 belongs to the reals and irrationals.
18+14 32

8 8
=4,
4 belongs to the reals, rationals, integers, whole
numbers, and natural numbers.
3V4 = 3V2?2
=3(2)
=6;
6 belongs to the reals, rationals, integers, whole
numbers, and natural numbers.

5-1

Monomials

Pa
1

ge 226 Check for Understanding
. Sample answer: (2x2)% = 8x%
since (2x2)3 = 2x2 - 2x2 - 2x2
=2x-x-2x-x-2x-x
= 845

2. Sometimes; in general ¥ - x* = x¥ T 2. So,

Y - x* = x* when y + z = yz, such as wheny = 2
and z = 2.

199

4.x2 .x8:x2+8
= 410
5. (2b)* = 2¢ - bt
= 16b*
6. (n3)3(n—3)3 — n3(3) )
—n%.pn9
— n9 -9
=1
30y* 30
7. ,53;,2 =5 y4‘2
:—6y2
— 346
=f%a1 - b*
__ab*
)
9 Slpﬁqs _ 81p6q5
* (3p%)? T 32 (22 (gD
_ 81p6q5
- 9. p4 . q2
81 _ _
=3 - pG 4. q5 2
— 9p2q3
1\3 13
10. (Giz] = G-
1
= wigs
cd\ "2 3\2
1. (5) = ()
32
= ez
_ 9
T cd?
—6x5\—2 3x3 \2
12. ( 3x3 ) = <—6x6>
1 2
- (—2x6*3)
1 \2
= (—2x3>
12
= (—2)%3®@
_ 1
T a8
13. 421,000 = 4.21 X 100,000
=4.21 X 105
14. 0.000862 = 8.62 X 0.0001
1
=8.62 X 157
=8.62 x 1074
15. (3.42 X 108)(1.1 X 1075)
=(3.42 X 1.1) X (108 x 1075)
= (8.762) X (10875)
=3.762 X 103
-1
16. 15102 = 16 X 10717
=3 % 10!
= 3 x 100
=5 x 100

. Alejandra; when Kyle used the power of Product

Property in his first step, he forgot to put an
exponent of —2 on a. Also, in his second step,

(—2)72 should be i, not 4.

Chapter 5
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17. ¢t =

 3.84 x 10°
= 3.00 x 10°
3.84
_ 384 3-8
=300 X 10
~ 1.28

It would take about 1.28 seconds.

Pages 226-228 Practice and Apply

18. a2 -ab=q2+6

— 48
19. 53 - b7 = b 3+7
— pt
20. (n4)t = p4@
— pl6
21. (22)5 = 220
— ,10
22. (2x)* =24 - x*
= 16x4
23. (—2¢)3 =(—2)3 - ¢3
= —8c3
2,6
24. ‘Z:;, =q2-1.p6-5
=an
— DT
25. y&;zf, — _y5—2 R ]
= —y32
26. (Tx%y=5)(4ay?) = (T - 43 *1-y=5+3
= 28x%y—2
28t
=
27. (—3b3¢)(Tb2%c2) = (-3 - p3 +2 . ¢l + 2
= —21b5¢3

28. (a3b3)(ab)™2 = (a3b3)(a"2b72)
—g3-2.p3-2
=ab
29. (—2r2s)3(3rs?) = (—2)3(r2)3(s3)(3rs?2)
=(-8-3)-r8-s3-7r-s?

= —24r7 - s
30. 2x%(6y3)(2x%y) = (2 6 - 2) - x2 2. y3+1
= 24xtyt
31. 3a(5a2b)(6ab®) =(3-5:6) - qlt2+1.p1+3
= 90a4b*
g9, Wt =5 3.3, ,3-7.,4-4
s 20yt T 20 X T Y "2
1
= a0yt g0
__1
=~
3a’b3c? 3
3. 5-3.33-7..3-1
33. 9% — 9 a b C
1
=4a? bt
a?c?
= 3pt
34 263d(362d5) _ 2-3- C3+2 . d1+5
* 30ctd? 30c4d?
__6c5d8
~ 30c*d?
6
=554 g8 2
_ cdt
=5
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35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

_12m4n8(m3n2) _ —12 - m4 +3. n8 +2
36m°n 36msn
_ —12m"n10
—  36m?n
—-12
:736 . m7*3 . nlO*l
min®
]
8a3b2 \4 8 _ _ 4
<W) :<E'a3 2. p2 3)
1
(a1
1
? . a4 b*4
~ 16b*
6x2y4 3 6 _ B
<3x4y3) — (8. 24 ye-s
= (2 x_2 . y)3
— (23 x*G y3)
8y?
T a5

30026 30
_30 9 (-6 .p-6-(-8)
60a68 — 60% b

14 72
=3a*-b

12x3y—2278 12
Ly 2”12 3-(-6).,-2-(-4) . ,~8- (-1
30x 6y %1 30 X y z

:%xs.yz
_ 2x%y?
527
2r+5:22r71
r+5=2r—-1
r+5—-r=2r—-1-r
5=r—-1
5+41=r—-1+1
6=r
y28 = 3. g7
y28 = 3+ 7
28 =3r + 7
21 = 3r
21 _ 3r
3 3
T=rorr=17
462.3 = 4.623 X 100
= 4.623 x 102

43,200 = 4.32 X10,000
=4.32 x 10*
0.0001843 = 1.843 X 0.0001
=1.843 x 1074
0.006810 = 6.81 X 0.001
=6.81 x 1073
502,020,000 = 5.0202 X 100,000,000
=5.0202 x 108
675,400,000 = 6.754 X 100,000,000
=6.754 x 108

o




50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
62.

(ab)*=ab -ab - ...
63.

64.

65.

(4.15 X 103)(8.0 X 108) = (4.15 X 3.0)(10® x 106)
= (12.45)(10%)
= (1.245 X 10)(109)

= 1.245 x 1010
(3.01 X 1072)(2 X 1073) = (3.01 X 2)(1072 X 1073)
=6.02 X 1075
63x105 63 _ 105
1.4 x10% — 14 103
=45 X 102
93x10" 93 _ 107
1.5x1073 ~ 15 103
=6.2 X 1010
(6.5 X 10%)2 = (6.5)? x (10%)?
=42.25 X 108
=4.225 X 10 x 108
=4.225 X 10?
(4.1 X 10742 = (4.1)2 X (10742
=16.81 X 1078
=1.681 x 10 X 1078
=1.681 x 1077
6,080,000,000 = 6.08 X 1,000,000,000
=6.08 x 10°
0.0000002 = 2 X 0.0000001 m
=2X10""m
(500)(3.34 X 1022) = (500 X 3.34) X 1022
= 1670 x 1022
=1.67 X 1000 X 1022
=1.67 X 10%
mass of Sun = 1.99 X 1030 kg

mass of Earth = 5.976 X 102¢ kg
mass of Sun 1.99 X 10%°
mass of Earth  5.976 X 1024 330,000

The Sun is about 330,000 times larger than the
Earth.
Write the numbers so they have the same base,
10.
10010 = (102)10
=102
10100 > 1020
So, 10190 > 10010,

definition of an exponent

m factors m factors m factors

ca-b-b-...-b=a""
Economics often involves large amounts of money.
Answers should include the following.

cab=a-a- ...

¢ The national debt in 2000 was five trillion, six
hundred seventy-four billion, two hundred
million or 5.6742 X 1012 dollars. The population
was two hundred eighty-one million or
2.81 X 108.

e Divide the national debt by the population.

—5'3,78412;1{)212 ~ $2.0193 X 10% or about $20,193

per person.
. (2.762)3 _ 23 . (x2)3
> 1224 T 12x4

D

3
B; 7.3 X 10% = 7.3 X 100,000
= 730,000
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66. 2x + 3y =8
x—2y=-3

il

x=1y
The solution is (1, 2).
67.x +4y =9
3x + 2y = -3

ER{ MR

]
LY
]
LY ]
-
LY |

=2

- 1)

_|-3
] 3
x=-3,y=3

The solution is (=3, 3).

[ 2 5
o a-[ 27

-1 - = @ |
AT =5 s

o

1

Chapter 5



70.

71.

72.

73.

3 0
2_2‘:3(—@—0(2)
=-6-0
= -6
1 0 -3
9 —1 4 :1‘—1 4‘_0‘ 24‘_3‘ 2 -1
3 0 2 02 -3 2 -3 0
=1(-2—-0) — 04 + 12) — 3(0 — 3)
=-249
=7
x+y=5
x+y+z=4

2 —y+2z=-1
Eliminate x and y by adding negative 1 times the
first equation to the second equation.

—x —y =-5
(+) x+y+z= 4
z=-1
Replace z = —1 in the last two equations.
x+y—1=4
2x —y+2(-1)=-1
x+y=5
2 —y=1
Add these two equations to eliminate y.
x+y=5
(H)2x—y=1
3x =6
x=2
Replace x = 2 in the first equation.
2+y=5
y=3
The solution of the system is (2, 3, —1).
at+tb+c=6

20 — b+ 3c=16
a+3b—2c=-6
Eliminate b by adding the first two equations.
a+b+ c= 6
2a — b+ 3c=16
3a +4c=22 (1)
Multiply the second equation by 3 and then add it
to the third equation to eliminate b.
6a — 3b +9c = 48
(+) a+3b—2c=-6

Ta + Tc= 42
Ta+c)= 42
atc=6 2)

Multiply equation (2) by —4 and add the result to
equation (1) to eliminate c.

—4a — 4c=—24
(+) 3a +4c= 22
—a = -2
a=2
Substitute 2 for a in equation (2).
2+c=6
c=4

Substitute 4 for ¢ in the first equation.
2+b+4=6
b+6=6
b=0
The solution of the system is (2, 0, 4).

Chapter 5
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74.

75.

76.

71.

78.

79.
80.
81.
82.

83.

84,

Median Age of Vehicles
y

Median Age (yr)
o h U1 OO N O

0 10 20 30 X
Years Since 1970
Sample answer: using (0, 4.9) and (28, 8.3):
8.3 — 4.9
slope = g~ =0.12,
y-intercept = 4.9;y = 0.12x + 4.9
Sample answer: Let x = 2010 — 1970 = 40.
y =0.12(40) + 4.9 =9.7
The prediction is 9.7 years.
2x + 11 =25
2¢+ 11 — 11 =25 - 11
2x = 14
2 14

2 T 2
x=17
-12 -5x=3
-12 -5x+12=3+12
—5x =15
—5x _ 15
-5 -5
x=—3
20x +y) =2x + 2y
3x —2)=3x — 3z
4(x +2)=4x + 8
—2(8x — 5) = —2(3x) — 2(—5)
= —6x + 10
—5(x) — 5(—2y)
—5x + 10y
—=3(=y +5)=—-3(—y) — 3(5)
=3y — 15

—5(x — 2y)

5-2

Polynomials

Page 231
1.
2.

3.

4.

Check for Understanding
Sample answer: x5 + x* + x3

The degree of the polynomial is 4, since the
degree of the monomial 3x* is the greatest degree.

X X X
2 2 2
X X X X
X X X
2
X X X
2a + 5b

The expression is a polynomial because each term
is a monomial. The degree of the polynomial is 1
since the degree of each monomial is 1.



5. §x3 - 9y
The expression is a polynomial because each term
is a monomial. The degree of the first term is 3
and the degree of the second term is 1. The degree
of the polynomial is 3.
mw? — 3
* n+1
The expression is not a polynomial because it is
not the sum of monomials.
7. (2a + 3b) + (8a — 5b) = 2a + 3b + 8a — 5b
= (2a + 8a) + (3b — 5b)
= 10a — 2b
8. (x2 —4x+3) — (4x2 + 3x — 5)
=x2—4x+3—4x2—3x+5
=(x2 — 4x2) + (—4x — 3x) + (3+ 5)

=—3x?-Tx+8
9. 2x(3y + 9) = 2x(3y) + 2x(9)
= 6xy + 18x

10. 2p%q(5pq — 3p3q? + 4pq*)
= 2p%q(5pq) + 2p*q(—3p3q?) + 2p2q(4pq*)

— 10p3q2 _ 6p5q3 + 8p3q5

11. (y — 100y + ) =y2+ 7y — 10y — 70
=y2 -3y — 170
12. (x + 6)(x + 3) =x2 + 3x + 6x + 18
=x2+9x + 18
13. 2z — 122+ 1)=(22)(22)+ 22 — 2z -1
=422-1
14. (2m — 3n)?
=(2m — 3n)2m — 3n)
= (2m)2m) + 2m(—3n) — 3n(2m) + (—3n)(—3n)
=4m? — 6mn — 6mn + 9n2
= 4m? — 12mn + 9n?
15. A = 5x(39;+ 5) fr2
_ 15x2;- 25x f2

15 25
==,2 == 2
9 X + 2xft

= 7.5x% + 12.5x ft2

Pages 231-232 Practice and Apply

16. 322 — 5z + 11
The expression is a polynomial because each term
is a monomial. The degree of the first term is 2,
the second term is 1, and the third term is 0. The
degree of the polynomial is 2.

17.x3 - 9
The expression is a polynomial because each term
is a monomial. The degree of the first term is 3
and the second term is 0. The degree of the
polynomial is 3.

bxy _ 3c
z d

The expression is not a polynomial because it is
not the sum of monomials.

18.

19. Vm — 5
The expression is not a polynomial because

Vm — 5 is not a monomial.

203

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

5a2y* + xV3
The expression is a polynomial because each term
is a monomial. The degree of the first term is
2 + 4 = 6 and the degree of the second term is 1.
The degree of the polynomial is 6.
P
The expression is a polynomial because each term
is a monomial. The degree of the first term is 2
and the second term is 7. The degree of the
polynomial is 7.
Bx2—x+2)+ @2 +4x—9)
=32 —x+2+x2+4x— 9
=@Bx2+x2)+(—x+40)+(2-9)
=4x2+3x — 7
(5y + 8y%) + (—8y — 6y?)
=5y + 3y2 — 8 — 6y?
= (3y* — 6y?) + (5y — 8y)
= —3y2 — 3y
(972 + 6r + 16) — (8r2 + 7r + 10)
=9r2+6r+16 — 82— 7r — 10
=(9r2 — 8r2) + (6r — 7r) + (16 — 10)
=r2—r+6
(Tm?2 + 5m — 9) + (3m?2 — 6)
=Tm?+5m —9+3m2—6
=(Tm2+ 3m2) +5m + (-9 — 6)
=10m2 + 5m — 15
(4x? — 3y? + bxy) — (8xy + 3y?)
= 4x% — 3y? + Bxy — 8xy — 3y?
= 4x2 + (—3y% — 3y?) + (5xy — 8xy)
= 4x2 — 6y2 — 3xy
(10x2 — 3xy + 4y2) — (3x2 + 5xy)
10x2 — 3xy + 4y% — 3x2 —bxy
(10x2 — 3x2) + 492 + (—3xy — 5ay)
= Tx% + 4y2 — Sxy
4b(cb — zd) = 4b(ch) + 4b(—2zd)
= 4b2%c — 4bdz
4a(3a? + b) = 4a(3a2) + 4a(db)
= 12a3 + 4ab
—B5ab2(—3a2b + 6a3b — 3a*b?)
—5ab?(—3a?b) — 5ab%(6a3b) — 5ab%(—3a*b?)
= 15a%b% — 30a*b® + 15a°b®
2xy(3xy3 — 4xy + 2y%)
= 2xy(3xy3) + 2xy(—4xy) + 2xy(2y*)
= 6x%y* — 8x2y2 + 4xy®
%xz(Sx + 12y — 16xy?)
= 312(80) + 2x2(12y) + 2x2(~16xy?)
= 6x3 + 9x2y — 12x3y2
2a%(4a — 6b + 8abY)
= Sa¥(4a) + 3a%(—6b) + a3 (8ab?)
= 2a* — 3a®b + 4a'b*
If x = amount in savings account, then
850 — x = amount in money market account.
0.037x + 0.055(850 — x)
= 0.037x + 46.75 — 0.055x
=46.75 — 0.018x
Profit = Revenue — Cost
= 10x — (0.001x2 + 5x + 500)
—0.001x2 + 5x — 500

Chapter 5



36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Profit = —0.001(1850) + 5(1850) — 500
—0.001(3,422,500) + 9250 — 500
—3422.5 + 9250 — 500

= 5327.5

The profit is $5327.50.
(p+6)p—4)=p>—4p+6p — 24

—p?+2p — 24

(@ +6)a+3)=a%+ 3a + 6a + 18
=a2+ 9a + 18

(b+5)b—-5=b%2-5b+5b—25
=b%2-25

(6 —2)6+2)=36+62z—6z—22
=36 — 22

(8x + 8)(2x + 6) = (3x)(2x) + 3x(6) + 8(2x) + 8(6)
= 6x2 + 18x + 16x + 48
= 6x2 + 34x + 48

(4y — 6)(2y +7) = (4y)(2y) + 4y(7) — 6(2y) — 6(7)
= 8y2 + 28y — 12y — 42

= 8y2 + 16y — 42
(@® — b)a®+b)=ab+a — a’b — b2
:ae _ b2

(m?2 — 5)(2m?2 + 3) = 2m* + 3m?2 — 10m?2 — 15
=92m*— Tm?2 — 15
(x — 3y)2 = (x — 3y)x — 3y)
=x2 — 3xy — 3xy + 9?
= x2 — 6xy + 9y2
(1+4c)2=(1+ 4c)1 + 4¢)
=1+ 4c + 4c + 16¢?

=1+ 8 + 16¢2
d=3(d5 — 2d3 +d~1) = d?% — 2d° t d*
=d2-2 +

X 3y2yxt + y 1B + y22)

= xly8 + 01 4+ x1y0

=xy3+y+ %
(36 — ¢)

=(3b —¢)(3b —c)3b —¢)

= (902 — 3bc — 3bc + c2)(3b — ¢)

= (902 — 6bc + ¢2)(3b — ¢)

= 27b% — 9b2%c — 18b%c + 6bc? + 3bcZ — ¢3

= 27b3 — 27b% + 9bc? — 3
(x2 4+ xy +y)(x — y)

=x% — x%y + x%y — xy? + xy%2 — 98

=x3 — 48
(c2 — 6cd — 2d?) + (Tc? — cd + 8d?2) — (—c2 + 5ed — d?)
=c2—6cd — 2d%+ Tc2—cd + 8d2% + ¢2 — 5ed + d?
=(c2+ T2+ c2) + (—6cd — cd — 5ed) + (—2d? + 8d2% + d?)
=9¢2 — 12¢d + 7d?
(6x — 5)(—3x + 2) = —18x2 + 12x + 15x — 10

= —18x2 + 27x — 10
R+W2=R+W)R+W)
=R? + RW + WR + W2
= R2 + 2RW + W2

degree: 14
verification: (x8 + D(x® + 1) = x4 + a8 + 26 + 1

Chapter 5

55. The expression for how much an amount of money
will grow to is a polynomial in terms of the
interest rate. Answers should include the
following.

e If an amount A grows by r percent for n years,
the amount will be A(1 + r)* after n years.
When this expression is expanded, a polynomial
results.

e 13,872(1 + r)3, 13,872r% + 41,6162 + 41,616r

+ 13,872

e Evaluate one of the expressions when r = 0.04.
For example, 13,872(1 + )3 = 13,872(1.04) or
$15,604.11 to the nearest cent. The value given
in the table is $15,604 rounded to the nearest
dollar.

56. D; 1 + x + x3, degree: 3
The monomial with the greatest degree is x3.

57.B;x+ty) ~y+2)—(xtz)=x+ty-—-y—z-x—2z

= -2z

Page 232 Maintain Your Skills
58. (—4d2)3 = (—4)3(d?)?
= —64d°
59. 5rt2(2rt)? = 5rt2(4r2t?)
= 20734
x%yzt

60. iz = xy 222
xz%
7
3ab?\2 b\2
61. <6a2b) = <%>
b2
= 42
62.4x—y =0
2¢c+3y=14

e
e 1]

_1 31
T 1424

x=1y=4
The solution is (1, 4).



63.y = —3x + 2

64.

65.

66.

67.

68.

69.

Graph the boundary line y = —%x + 2 with a solid

line since the inequality symbol < is used.
Test the point (0, 0).

0= —3(0) + 2

0 = 2 True
Shade the region that includes (0, 0).

y

<ty

x+y>-2

Graph the boundary line x +y = —2 with a
dashed line since the inequality symbol > is used.
Test the point (0, 0).

0+0>-2
0> -2 True
Shade the region that includes (0, 0).
y
A3 |
N x+y>-=2 |
.
\s o X
A
\
A Y]
N
N
4
2c+y <1

Graph the boundary line 2x + y = 1 with a dashed
line since the inequality symbol < is used.
Test the point (0, 0).

200+0<1
0<1 True
Shade the region that includes (0, 0).
2 3-1
=X
— 42
L5 _4 Y
y2:2' 2
:2y572
:2y3
x23 _ _
W:xZ 1.y3-1
:xy2
b _9 o b
3ab 3 a b
—3.g3-1.pl-1
= 3a?
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5-3 | Dividing Polynomials

Page 236 Check for Understanding

1. Sample answer: (x2 + x + 5) + (x + 1)

x
x+1x2+x+5
(5?2 +x

+5

. The divisor contains an x2 term.
3. Jorge; Shelly is subtracting in the columns
instead of adding
6xy? — 3xy + 2x%y
xy

_ bw? 3wy | 2%y

~ xy xy xy

=6l " 1y2 -1 gyl - Lyl -1y 92

=6y — 3+ 2x
5. (5ab? — 4ab + 7a?b) - (ab)~!
_ bab® — 4ab + Ta%

ab

_ 5ab®>  4ab | Ta%
T ab ab ab

=Bl -1p2-1 _ gql-1pl-1 4 742 -1pl-1
=5b—-4+Ta
6. x — 12
x+ 22 — 10x — 24
() a2+ 2«
—12x — 24
(=) —12x — 24
0

(x2—10x —24) = (x +2)=x — 12
7. 3a3 — 9a2 + Ta — 6
a+1)3a*—6a3 — 22+ a—6
(-) 3a* + 3a3
—9a3 — 2a2
(=) —9a® — 9a?
702+ a
(=) 7a%2 + 7a
—6a — 6
(=) —6a — 6
0
(Ba*—6a3 —2a%2+a —6) ~(a+ 1)
=32 —a2+7a -6

1,1 -1
Y

—20
20
10 0
(25—322—-20)+ (z—2) =24+ 223+ 422+ 5z + 10
9. x2 — xy +y?
x + yhxd + 0xZy + Oxy? + y3
(=) a3+ x%

—x2y + Oxy?

(=) —x?%y — xy?
xy® +y°
() xy® +y?

0
B +93) + (x+y)=x2 —xy + 2

Chapter 5



10. o 1 13 —12 -8

2 22 68
1 11 -34 | 60
(3 +13x2 — 12x — 8) ~ (x + 2)
=x2 + 11x — 34 + 2

11. (b* — 263 + b2 — 3b + 2)(b — 2)7!
bt 203+ 02 -3b+2
- b-2
b3 + b—-1
b—2b*— 203+ b2 —3b+2

(—) bt — 263
b2 - 3b
(-) b2 —2b
-b+2
(=)-b+2
0

bt —2b3+02-3b+2)b—2)1=b3+b—-1
12. (12y% + 36y + 15) + (6y + 3)
122 +36y+15
- 6y +3
_ (2% +36y+15) = 6

2y% + 6y +%
1 5
-3 2 6 B
5
-1 -5
2 5 0

(12y2 + 36y +15) ~ (6y +3) =2y + 5

13 9% +9b — 10 _ (9b2+9b — 10) + 3
. -2

3b-2) +3
362+ 3b — 2
=35 —
b-%

2 10

3 3 3 3
10

2 3

3 5 0

952 + 9b — 10

2910 _3p+5

14. B; (2 — 4 + 6)(x — 3) 1 = £ 56
i’ 1 -4 6
3 -3
1 -1 3

3

2 —4x+6)x—3)l=x—-1+,"5

Pages 236-238 Practice and Apply

9a®b? — 18a?b3®  9a’b? 18a?b®

15. 3a%b T 3a%  3a?
9 18
:g,a3*2.b2*1_?a2*2,b3*1
= 3ab — 6b2

Chapter 5
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16.

17

18

19

20

21.

22

23

24.

5xy? — 6y3 + 3x%y?

xy
_ Bxy? _ 6y° 3x%y3
Ty xy xy

=5-xl"1.92-1_@.x 314 3. 42-1.43-1

= 5x0y — 6x71y2 + 3xy?
6y* 2
=5y -, +3xy

. (28¢3d — 42cd? + 56¢d?) =+ (14cd)
_28¢% 42cd? 56¢cd?
T l4cd  14ced 14cd

:%.03—1 Ldi-1 _%01—1 .d2—1+%.01—1 Ld3-1
= 2c2 — 3d + 4d?
. (12mn3 + 9m?2n2 — 15m?2n) + (3mn)
_ 12mn? 9m?n?  15m’n
~ 3mn 3mn 3mn

12 15

_ _ 9 _ _ _ _
:?.ml 1.p,3 1+§.m2 1.2 1—?'7712 1.,x1-1

=4n% + 3mn — bm
. (2y%2 + 4y%22 — 8y*2P)(yz)~L
298z + 4y%2 — By%h
= PR R
_ 2% 4% 8y%P
T o2 yz2  yz

:2.y371.2171+4.y271.2271_8‘y471.2571

= 2y2 + 4yz — 8y32*

. (@32 — a% + 2a)(—ab)!
_ a’h? —a? +2a
- —ab
_ a®? a®b 2a

T —ab ~ —ab + —ab
:_a3*1,b2*1+a2*1,b1*1_2a1*1.

=-a’ +a - %
2 1 8§ —-20 O
2 20 O

1 10 0| O
(b3 + 8b2 — 20b) + (b — 2) = b% + 10b

© =3 1 —-12 —45
-3 45
1 -15 0

(x?—12x —45) -~ (x+3)=x— 15
411 2 -5 12
—4 8 -—12
1 -2 3 0
n®+2n?2-5n+12)+(n+4)=n%2-2n+3

2¢2+ ¢+ 5
¢c—22¢3—32+3c — 4
(=) 2¢® — 4c?
2+ 3¢
(=)e2 — 2
bc — 4
(=) 5¢c — 10
6

(2¢3 — 3c¢2+3c—4) +(c —2)

6
— 2 -
=22+c+5+7-5

b*l



25. x3 — Bx2+1lx — 22
x+ 2%t —3x83+ x2+ Ox— 5
(=) x* + 243
—5x3 +  «2
(=) —5x3 — 10x2
11x%2 + Ox
(=) 11x2 + 22x
—22x — 5
(=) —22x —44
39
(x*—3x3+x2—-5)+ (x+2)
=% — B + 11x — 22 + -5
26. o 6 0 0 -18 0 -120
12 24 48 60 120
6 12 24 30 60 0

(6w® — 18w? — 120) = (w — 2)
= 6w? + 12w3 + 24w? + 30w + 60

2
x
x — 43 — 4y2

(=) x® — 442

27.

0
(03 — 4x2) + (x — 4) = x2
28. 2+3x+ 9

x — 33 + 0x2 + Ox — 27
(=) a8 — 3x2

3x2 + Ox
(=) 3x2 — 9%
9x — 27
(=) 9% — 27
0
P —27)+ (x—3)=x2+3x+9
29. 22— y—1
y+4)y3+3y2 — 5y — 4
(—)y3-|-4y2
_y2_5y
) -4y
(=)—y—-4
0
y3+3y2 -5y — 4 :y2—y—1
30. m2 - 7

m+ 8m3 + 3m2 — Tm — 21
(=) m3 + 3m?

—Tm — 21

(=) =Tm — 21

0

m?+3m2—Tm — 21 —m2—7

3L a®— 6a®2—Ta+ 7
a + Va* — 5a3 — 13a2 + 0a + 10
(=)a*+ a3

—6a3 — 13a2
(=) —6a® — 6a2
—T7a? + O0a
(=) —7a% — Ta
Ta + 10
(=) Ta+ 7
3
al=5a Z 13 +10 _ 03 _ gg2 — 7q 4 7 + ail
32. 2m3+ m2+ 3m -1
m — 3)2m* — 5m3 + 0m2 — 10m + 8
(=) 2m* — 6m?
m3 + 0m?2
(=) m3 — 3m?
3m?2 — 10m
(=)3m2— 9m
-m+ 8
(=) —m+3
5
2m4_5237_310m+8 —9m3+m2+3m—1+ mi3
33. x* — 3x3+ 242 — 6x+ 19
x4+ 3B 0t — T3+ 02+ x+ 1
(=) x® + 3x4
—3xt — Tx3
(=) —3x* — 9x3
2x3 + Ox2
(—) 2x3 + 6x2
—6x2+ «x
(=) —6x% — 18«
19 + 1
(=) 19x + 57
—-56
BoTOArtl 4 g 4 2 — B+ 19 — oo
34. 3ct— 3 +22—4c+9
c+ 23 +52+03+02+ c+5
(=) 3¢5 + 6c*
—ct + 0c3
(=) —c* — 263
2¢3 + 0c?
(=) 2¢3 + 4¢2
—4c2+ ¢
(=) —4c% — 8¢
9+ 5
(=)9c +18
~13
S4bettetb g4 _ (34902~ 4e+9— cf’z

3. 31 1 8 15

-3 -15
1 5| 0
g +8s+15
@ +8g+15)g+3) 1 =""_75
=g+5
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36.

37.

38.

39.

40.

41.

262 — p—1
b+ 1263+ b2 —2b+3
(=) 263 + 2b2
—b2 - 2b
() —b*— b
-b+3
(=)=b-1
4

203+ 0b2-20+3)b+ 1)1
_ 20%+b*-2b+3

4

=202 -b -1+ 4,7
Ll 1 0 -3 0 -2
4 8 10 20
1 4 5 10 0
#5 - 3t2 - 200t — 271 = W

=4+ 23 + 42 + 5t + 10

-2 1 0 0 0 0 32

-2 4 -8 16 —-32

1 -2 4 -8 16 0

_ _y5+32
6+ 32y +2) 1=

=y*— 298+ 4y2 — 8y + 16
3t2—2t+3
2t +3)683 + 522+ 0t + 9
(=) 683 + 9¢2
—4¢2 + 0t
(=) —4t2 — 6t
6t +9
(=)6t+9
0
(63 +5t2+9) + (2t +3)=3t2— 2t + 3
h%2— 4h + 17
2h + 3)2h% — 5A2 + 22h + 0
(=) 2h3 + 3h2
—8h% + 22h
(=) —8h2% — 12h
34h + 0
(=) 34h + 51
-51
(2h3 — 5h2 + 22h) =~ (2h + 3)

=h? - 4R+ 17 — 5o

3d?2+2d + 3
3d — 2)9d3 + 0d2 + 5d — 8
(=) 9d3 — 6d2

6d? + 5d
() 642 — 4d

9d - 8

(=)9d — 6

-2

9d3 + 5d — 2

8
-2 =3d*+2d+3 -3, 5

Chapter 5
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3 2 g9y 3 2 3. 1) =
42, 4x3 + bx 3x 1:(4x + B’ 3x—1) +4

5, 3 1
3,22 _ 3. 1
X%+ X T

1 5 3 1
1
1 1 1
T4 4 4
1 1 -1 0
4x3+5x273x71:x2+x_1
43. x3 - x
2x + 3)2x% + 3x3 — 242 — 3x — 6
(—) 2x* + 33
—2x2 — 3x
(=) —2x2 — 3x
-6
2x4+3x3f2x2f3xf6:x3_x_2xi3
44. 2x3 + x2 -1
3x + 1)6xt + 5x3 + 22 — 3x + 1
(=) 6x* + 223
3x3 + x2
(=) 3x3 + x2
—-3x +1
(=) —3x—-1
2
S R R s
45. x— 3
224+ D3 — 822 +x — 3
(=) 3 +x
—3x2 -3
(=) —3x2 -3
0
3,32 -3
arr =% -3
46. x2 -1
2+ 24+ x2—8x+5
(=) x* + 2x2
—x2+38x+5
(=) —«? -2
-3x+ 7
44 a2 - 3x+5 —3x + 7
R R
47. x+ 2

224+ x+ D+ 322 + 3x + 2
(Dad+ 22+ «x

2x2 + 2x + 2
(=) 2x2+2x + 2
0

x3 4+ 3x%2+ 3x + 2 —x+2
48. x — 3
X2 —x+ 23 — 42 +5x — 6

(=)a® — x24+ 2«

—3x2+3x — 6
(=) —3x2+3x— 6
0

23— 44’ +5x -6 —x—3




49

50.

'LII—Q 4 -3

1 -1 3
1 -1 3 0
3 — 22 +4x—-3)+(x—1)=x2—x+3

-2 2 1 -5 2
-4 6 -2
2 -3 1 | 0

23 +y2 -5y +2) + (y+2) =292 — 3y +1

51, 0.082” +4x+1000 _ 0.03x> | 4x | 1000
* x T ox x x
~ $(0.08x + 4 + %)
52. Let x be the number. Multiplying by 3 results in

53.

54.

55.

56.

57.

58.

3x. The sum of the number 8, and the result of the
multiplication is (x + 8 + 3x) or (4dx + 8). Dividing

4x + 8
1o or4d

by the sum of the number and 2 gives

The end result is always 4.

170
£2 + 1)170¢2
(=) 1702 + 170
—-170
170¢2 170

n=37=170 — 55

Number of people who will become ill during first

_170(1)
Week = a2+1

170

2

=85
During the first week, 85 people are estimated to
become ill.

distance at ¢ = 2 from starting point
=23+ 2%+ 6(2)
=8+4+12
=24 ft
distance at ¢ = x from starting point
= (x3 + a2 + 6x) ft
(Distance travelled between the time ¢ = 2 and
t=x)
= (distance at ¢ = x) — (distance at ¢ = 2)
=@+ a2+ 6x) — 24
=3+ a2+ 6x — 24) ft

elapsed time between ¢t = 2 and ¢t = x isx — 2
seconds
distance
Average speed = —
3 2 —
Average speed = %

i’116—24

2 6 24
1 3 12 0

The average speed is (x2 + 3x + 12) ft/s.

Sample answer: r® — 9r2 + 27r — 28 and r — 3
dividend polynomial
=2 -6r+9r-3 -1
=r—3r2—6r2+18r+9r—-27-1
=73 —9r2+27r — 28
divisor polynomial =r — 3

59. Division of polynomials can be used to solve for
unknown quantities in geometric formulas that
apply to manufacturing situations. Answers
should include the following.

e 8x in. by 4x + s in.

e The area of a rectangle is equal to the length
times the width. That is, A = (w.

e Substitute 32x2 + x for A, 8x for ¢, and 4x + s
for w. Solving for s involves dividing 32x2 + x

by 8x.
A= {w
32x2 + x = 8x(4x + s)
2
32x8x+x =4y + s

. 1.
The seam is 5 inch.

60. A; number of women = x
number of men = 3

total number of employees = x + 3

total number of employees __ X +3
number of women x
_x4,3
x x
3
=1+1
61. D; If ¢ — b = 2a is true, add corresponding sides of
a+b=c
c—b=2a
a+b+c—b=c+2a
a=2a
a_ 2
a  a
1=2
The conclusion is false. Therefore, c — b = 2a is

false.

Page 238 Maintain Your Skills
62. (2x2 — 3x+5) — (3x2+x —9)
=22 —3x+5—-3x2—x+9
=22 -3+ (-3x—x)+(5B+9)
=—x2—4x+ 14
63. y22(y%2® — yz2 + 3)
= y22(y%28) + y22(—yz2) + y22(3)
=yt — 358+ 3%
64. (y + 5)y — 3) =% — 3y + By — 15
=y2+ 2y — 15
65. (@ — b2 =(a — b)a —b)
=a% — ab — ab + b2
=a? — 2ab + b?
=0.5 X103
=5 x 102
It takes sunlight 5 X 102 seconds to reach Earth,
5x10%2s
60 s/min

= 8 min 20 s.

Chapter 5



67. Given points: A(1, 1) and B(3, —1)

_ Yo — V1
T ox, g
1-(=1 2
=13 ~ 271
y=mx+b
1=(C-DQ)+5d
1=-1+b
2=5
y=(-1x+2
y=-x+2
68. Given points: A(2, 0) and B(—4, —4)
_y27y1
Ty xy

Replace m = % and A(2,0) in y = mx + b.

2
2@ +b
0=5+b
4

2 4
Therefore, y = 5x — 3.

69.18=2-3-3
=9.32
27=3-3-3
=33

Greatest common factor of 18 and 27 = 32 or 9

70.24=2-2-2-3
=23.3
84=2-2-3-17
=92.3.7

Greatest common factor of 18 and 27 =22 - 3
or 12
71.16=2-2-2-2
=94
28=2-2-17
=22.7
Greatest common factor of 16 and 28 = 22 or 4
72.12=2-2-3

=22.3
27=3-3-3

=33
48=2-2-2-2-3

=2%.3

Greatest common factor of 12, 27 and 48 = 3
73.12=2-2-3

:22.3
30=2-3-5
54=2-3-3-3
=9.33
Greatest common factor of 12,30 and 54 =2 - 3
or 6
74.15=3-5
30=2-3-5
65=5-13

Greatest common factor of 15, 30, and 65 =5

Page 238 Practice Quiz 1
1. 653,000,000 = 6.53 X 100,000,000
= 6.53 X 108

Chapter 5
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2. 0.0072 = 7.2 X 0.001
=17.2x103
3. (—3x%)3(2x)? = (—3)3(x2)3(y)3(2)%(x)?
= (=213 (D)(x?)
(—=27)(4)(x8 + 2)y3
= —108x8y3
3. b*272 .0174

abb2c _
4. adbt ~ a®

— a3 . b*4 . 6*3
o8
= b3

5. (%)2 (21142

= (x . 273)2

6. (9x +2y) — (7Tx —3y) =9 + 2y — Tx + 3y
= (9x — Tx) + (2y + 3y)

= 2x + 5y
7.t +2)3t—4)=3t2 — 4t +6t — 8
=3t2+2t— 8

8.n+2(n%2—-3n+1)
=n3—3n2+n+2n%2—6n+2
=n3—n%2—-5n+2

9. m? - 3
m—4md —4m?2 —3m — 17
(=) m3 — 4m?
-3m - 7
(=) —8m + 12
-19
m*—4m2-3m -7 _ o o 19
m—4 -m 3 m -4
10 2d3 —d?—9d + 9 _ 2d3—d?—9d +9) = 2
° 2d — 3 2d—-38) +2
a5 —3d> - 3d+ 5
= i3
3 1 9 9
2 1 ) 2
3 3 _9
2 2 2
1 1 -3 0

2d3 —d2 - 9d+9 _ o _
S B d*+d -3

5-4 | Factoring Polynomials

Page 240 Algebra Activity

1. The coefficient of x is 1 and of 6x is 6.
sum:1+6=7
product: 1 -6 =6

2. They are the same. Each is 7.

3. The coefficient of 2x2 is 2 and the constant
term is 3.
product: 2 -3 =6
It is the same.



4. Find two numbers with a product of 3 - 2 or 6 and
a sum of 7. Use those numbers to rewrite the
trinomial. Then factor.

Page 241 Graphing Calculator Investigation
1. No; when graphing the functions y = x2 + 5x — 6
and y = (x — 3)(x — 2), two different graphs
appear.
x2+5x—6=x2+6x—x—6
= x2 + 6x) — (x + 6)
=x(x +6) — 1x + 6)
=@x+6)x—1)
2. No; in some cases, the graphs might be so close in
shape that they seem to coincide but do not.

Page 242 Check for Understanding
1. Sample answer: x2 + 2x + 1 =x?+x +x + 1
=@2+x)+@x+1)
=x(x+ 1)+ 1x+1)
=@x+Dx+1)
=(x+1)?2
2. Sample answer: If a = 1 and b = 1, then
a?+b?=2but (a +b)?=4.
x-2 __ «-2 __x

*x2+x—-6 x+3)x—2  x+3

It is sometimes true, when x — 2 # 0.

4, 1222 —-6x=-2-2-3-x-x—2-3-x

=(—6x-2x)+(—6x-1)

= —6x(2x + 1)
5.a2+5a+ab=a-a+5-a+a-b

=ala+5+0b)

6.21 — Ty +3x —xy =(21 — Ty) + (3x — xy)
=73 —y)+x(3—y)
=@ —yNT+x)

7.2 -6y +8=y2 -2y —4y +8

=3y —2) — 40y — 2)

=@y -2y —4
8.22 -4z —-12=22— 62+ 22— 12

=2z2(z —6)+ 2z — 6)

=(z—-6)z+2)
9. 3b2 — 48 = 3(b2 — 16)
= 3(b2 — 42)

=30b—-40b+4)

16w? — 169 = (4w)? — (13)2
= (4w — 13)(4w + 13)

10.

11. A3 + 8000 = A3 + (20)3
— (h + 20)(h2 — 20 + 400)
12 ?—-20-8 (x—4x+2)
cx2-bBx—147 (x— Dx+2)
_x—4
T x-7
292+ 8y _ 29y +4)
_ 2y(y + 4)
y— 4Dy +4)
=—2y
y—4

211

14. width of ABCD = w
x + 6y

3x% + 3xy + 6xy + 6y

_ (3x% + 3xy) + (6xy + 6y?)

_ 3x(x +y) + 6y(x +y)

(e +y)38x + 6y)
- 3x + 6y

The width is (x + y) cm.

Pages 242-244 Practice and Apply
15.2x6y% —10x=2-x-y-y-y)— (25 %)
=(2x-y%) — (2x - 5)
= 2x(y® — 5)
6a2b? + 18ab3
=2-3-a:a-b-b)+2:-3-3-a-b-b->b)
= (6ab? - a) + (6ab? - 3b)
= 6ab%(a + 3b)
12cd3 — 8c2d? + 10c5d3
= (@2-2-83-c-d-d-d-2-2-2-c-c-d-d+@2-5-c-c-c-c-c-d-d-d
= (2cd? - 6d) — (2cd? - 4c) + (2cd? - 5c*d)
= 2cd(6d — 4c + 5c*d)
3a2bx + 15cx?y + 25ad3y
=@B-a-a-b-x)+B-5-c-x-x-y)+5-5-a-d-d-d-y
The polynomial is prime.
8yz — 6z — 12y + 9= (8yz — 62) + (—12y + 9)
=2z(4y — 3) — 3(4y — 3)
=4y — 3)(2z — 3)
3ax — 15a +x — 5 = (Bax — 15a) + (x — 5)
=3alx —5)+ 1(x — 5)
=x—-5)Ba+1)
W+ Tx+6=x>+6x+x+6
=%+ 6x)+(x+6)
=x(x +6) + 1(x + 6)
=(x+6)x+1)
y2—by+4=y2—y —4y+4
=2 —y) +(—dy +4)
=30 -1 - 45 - D
=y -Dly -4
202+ 3a+1=2a%2+2a +a+1
=(2a%2+ 2a) + (@ + 1)
=2aa+1)+1la+1)
=@+ 1)2a+1)
262+ 13b — 7T=2b2+14b — b — 7
=202+ 14b) + (-6 - 7)
=2bb+7)—-1b+T)
=b+72b—-1)
6¢2 + 13c + 6 = 6¢2 + 4c+ 9c + 6
= (6¢2 + 4c) + (9c + 6)
= 2¢(8c + 2) + 3(3¢ + 2)
=(8¢c + 2)(2c + 3)
12m2 —m —6=12m%2 — 9m + 8m — 6
= (12m2 — 9m) + (8m — 6)
=3m(dm — 3) + 2(4m — 3)
=(4m — 3)3Bm + 2)

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Chapter 5



27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

3n2 +21n — 24 =3(n%+ Tn — 8)
=3[(n2+ 8n) + (—n — 8)]
=3[nn + 8) — 1(n + 8)]
=3n—1n +8)

322+ 24z + 45 = 3(22 + 8z + 15)
= 3[(z2 + 52) + (3z + 15)]
=3[z(z + 5) + 3(z + 5)]
=3z + 3)z+5)

x24+12¢ +36=x2+2-6-x + 62
=(x + 6)2
X2 —6x+9=x2-2-3-x+32
=(x — 3)2

16a? + 25b2 prime
3m? — 3n2 = 3(m? — n?)
=3(m — n)im + n)
y4 _ 22 — (),2)2 _ 22
=(y2 - 2)y2 +2)
3x2 — 27y2 = 3(x2 — 9?)
= 3[x? — (3y)%
= 3(x — 3y)x + 3y)
28+ 125 =28 + 53
=(z+5)z% — 5z + 52
=(z + 5)(z — bz + 25)
3 —-8=1¢3-23
=@ - 2)(*+ 2t + 2?2
=@ —-2)+2t+4)
p4 - 1= (p2)2 _ 12
=@2-1pEp?+1)
=@P?-1Hp*+1)
=@ -Dp+DE*+1)
xt — 81 = (x2)? — (32)2
= (2 — 32)(x2 + 3Y)
=(x — 3)x+3)x*+9)
Tac? + 2bc? — Tad? — 2bd?
= (Tac? — Tad?) + (2bc? — 2bd?)
= Ta(c? — d2) + 2b(c? — d?)
= (c2 — d?)(7a + 2b)
=(c — d)c + d)Ta + 2b)
8x2 + 8xy + 8xz + 3x + 3y + 32
= (8x2 + 8xy + 8xz) + (8x + 3y + 32)
=8x(x +y+2z)+3x+y+2)
=@+y+2)(8+3)
5a%x + 4aby + 3acz — babx — 4b%y — 3bcz

= (ba2x + 4aby + 3acz) + (—5abx — 4b%y — 3bcz)
= a(bax + 4by + 3cz) — b(bax + 4by + 3cz)

= (bax + 4by + 3cz)a — b)
3a® +2a% — 5a + 9a%b + 6ab — 15b

= (3a® + 2a2 — 5a) + (9a2b + 6ab — 15b)

= a(3a? + 2a — 5) + 3b(3a2 + 2a— 5)

= (3a% + 2a — 5)a + 3b)

= (3a2 + ba — 3a — 5)(a + 3b)

= [(8a2 + 5a) + (—8a — 5)](a + 3b)

= [a(8a + 5) — 1(3a + 5)(a + 3b)

=(3a + 5)a — 1)a + 3b)

3x2+x—2=38x24+3x — 2¢x — 2

=(Bx2+3x)+(—2x — 2)
=3xx+1) —2x+ 1)
=x+138x —2)
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44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

22+ 9y +4=22+8 +y+4

=(292+8y) + (y + 4)

=2y(y +4)+ 1y + 4)

=@y +4)2 +1)
4x? + 140x + 1200 = (4x2 + 80x) + (60x + 1200)

= 2x(2x + 40) + 30(2x + 40)
= (2x + 30)(2x + 40)
Length + 2(width of boardwalk) = 2x + 40
Width + 2(width of boardwalk) = 2x + 30
Therefore, length = 2x + 40 — 2x
=401t
width = 2x + 30 — 2x
=30 ft
x2+4x+3 _ @+ Dx+3)
2-—x—-12 (—4Dx+3)
_x+1
T x4

Rtdx -5 _ atHx -1
2 -Tx+6 (@—-6x—-1
x+5

x—6
x*—-25  (x —5)x+5)

22+3x—10 ~ (x —2)x+5)
_x—5
T x—2
Po6rt8 -2 -4
»-8
_ x—4
T x2+2x+4
x? _Px-1
@ —-x)x—-1)1 " @Z-x
-1
T oxlx - 1)
=X
x+1 e+ D +2)7?
2 +38x+2x+2)72 a2+3x+2

e+ D +2)?
T+ Dx+2)

=x+ 2

time elapsed after 1 second = 1 s
time elapsed after x seconds = x s
time between 1 and x seconds of the drop

=x—-1s
distance
average speed = — =
_ 1622 - 16
T |
_ 16(:2 - 12)
T ox-1
16(x — Dx + 1)
(x—1
=16(x + 1)
The average speed is 16x + 16 ft/s.
product of lengths of legs
2

Area of right triangle =

or
product of length of legs = 2(Area of right triangle)
or
2(Area of right triangle)
length of the other leg

Length of a leg =

2(§x2 — 7x + 24)

Lengthofaleg = — —¢

_ 2P 14x+48

- x—6

_ x—8)x—6)

- x—6

=x—8
The length of the other leg is x — 8 cm.



55. 64p?" + 16p” +1=82- (p")2+2-1-8p" + 12
=(8p")2+2-1- (8™ + 12
= (8p" + 1)2
Factoring can be used to find possible dimensions
of a geometric figure, given the area. Answers

should include the following.

56.

e Since the area of the rectangle is the product of
its length and its width, the length and width
are factors of the area. One set of possible
dimensions is 4x — 2 by x + 3.

e The complete factorization of the area is
2(2x — 1)(x + 3), so the factor of 2 could be
placed with either 2x — 1 or x + 3 when
assigning the dimensions.

B;2x — 15 +x2=x2+5x — 3x — 15

= (x2 + 5x) + (—3x — 15)

=x(x +5) —3x + 5)

=(x+5)x — 3)
Ciad—x2—2x=0x(2—x—2)

= x[(x2 — 2%) + (x — 2)]

=x[x(x — 2) + 1(x — 2)]

=x(x — 2)x + 1)

Yes; 3x2 + 5x + 2 =3x2 + 3x + 2x + 2
=(3x2+ 3x) + (2x + 2)
=3x(x+1)+2x+1)
=(x+1)38x +2)

No; x3 + 8 = x3 + 23

=(x + 2)(x%2 — 2x + 22)
=(+2)x%—2x+4)

No; 2x¢2 — 5x -3 =222 —6x +x — 3

= (222 — 6x) + (x — 3)
=2x(x — 3)+ 1(x — 3)
=x—-3)2x +1)

Yes; 3x2 — 48 = 3(x2 — 16)

=3(x2 — 4%
=3+ 4)(x — 4)

57.

58.

59.

60.

61.

62.
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63. o 1 0 -3 2
—2 4 —2
1 2 1 0

B—-38t+2)~¢t+2)=t2—2t+1

64. 111 4 3
-1 -3
1 3] o
2
02+ dy + 3y + D=1 P
=y+3

65. x2 + 2
x— 83 —3x2+2x — 6

(=) x3 — 3«2

2x — 6

(=)2x -6

0

2 —3x2+2x— 6 =424+ 9

x—3

213

66.

67

68

6!

(<]

70.

71

72

73

74

75

76

B+ x2— 20+ 2
3x — 2)3xt + x3 — 82+ 10x — 3
(=) 3xt — 243
3x3 — 8x2
(=) 3x3 — 22
— 6x2 + 10x
(=) —6x2 + 4x
6x — 3
(=) 6x — 4

1
3x4+x3;8x2+10x—3 =3 +x2 - 2% +2+
x — 2
. (3x2 — 2xy + %) + (22 + bxy — 4y?)
=3x% — 2xy + ¥ + 2% + Bxy — 4?
= (3x2 + x2) + (—2xy + bxy) + (y2 — 4y2)
= 4x2 + 3xy — 3y?
. (2x +4)(Tx — 1)
= (20)(Tx) + (2x)(—1) + 4(7x) + 4(—1)
=14x2 — 2x + 28x — 4

1

3x — 2

= 14x2 + 26x — 4
NE —1]-[3]:[3-o+(—1>-2]
=10 2]
= [-2]

s[5

_[1-0+(-4)-9 1-3+(—4)(-1)
L 2-0+2-9 2-3+2(-1)
[0-386 3+4
“lo+18 6-2
_[-36 7

18 4

. measure of a length = x
measure of a length =y

2(x +y) =86

2y =x+2

2 +y) 86

2 2
2y —x =2
x+ y=43

—x+2y= 2

3y = 45
3y _ 45

3 3
y=15
measure of width = 15 in.
x+15=43
x+ 15— 15 =43 —-15
x =28
measure of length = 28 in.
. Yes; no vertical line intersects the graph in more
than one point.

. No; a vertical line can intersect the graph in more
than one point.

. (3 + 8)5 =3(5) + 8(5)
Distributive Property

A+ T+4)=(1+7)+4
Associative Property of Addition

. 4.63
rational since decimal terminates

Chapter 5



71.

78.

79.

80.

81.

T
irrational since the decimal form of 7 neither
terminates nor repeats.

16
3 = 5.333..

rational, since the decimal form repeats
8.333...

rational, since the decimal repeats
7.323223222...

irrational since the decimal neither repeats nor
terminates

9.71 = 9.7111...

rational, since the decimal repeats

5-5 | Roots of Real Numbers

Pages 247-248 Check for Understanding

1. Sample answer: 64

I BTN

10.
11.
12.
13.

14.
15.

Vi -V

. If all of the powers in the results of an even root

have even exponents, the result is nonnegative
without taking the absolute value.

. Sometimes; it is true when x > 0

. V77 ~ 8.775
—V19 ~ —2.668
. V48 ~ 2.632
. V64 = V43
=4
V(=22 =V4
=2

. V=243 = V(=3)
= -3

\/=4096 = not a real number
Vad =x
Vyt= |y
V/36a2b* = V6%a2(b2)
= V(6ab?2)?
=6|a|b?
V(4x + 3y)? = |4x + 3y|
D=123Vh
D =1.23V6
=~ (1.23)(2.45)
~ 3.01
The horizon is about 3.01 miles away.

Pages 248-249 Practice and Apply

16.
17.
18.
19.
20.

V129 ~ 11.358
V147 ~ —12.124
1V0.87 ~ 0.933
\V4.27 ~ 2.066
/59 ~ 3.893
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21
22
23
24
25
26
27
28

29.

30

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50

. V=480 ~ —17.830
. V602 ~ 4.953

. V/891 ~ 3.890

. V4123 ~ 4.004

. V46,815 ~ 4.647
. V(723)° ~ 26.889
. V(3500)2 ~ 59.161
. V225 = V152
=15
+V169 = +V/(13)?
=+13
V(=72 =V-49
not a real number
V(-1872 = V324
=182
=18
V=27 = V(=3)
=-3
V=128 = V(-2)7

5

V0.25 = V(0.5)2
=05
V/=0.064 = V(—0.4)
=04
V28 = V(224
2

=z

V= ]
V49mb = V(Tm?3)2
~7|m’|

V64a® = V(8a*)?
= 8a*

/278 = V(3r)?
=3r

V= — P
= —cz

V(59)* = VI(59)%12
= (5g)?
= 25g2
V(22)8= V[(22)2®
= (22)?
= 422
V' 25x4y8 = V/(5x2y3)2
= bx?|y3|
V/36x%2% = V/(6x222)2
= Bx222
V169x8y% = V(13x%y2)2
= 13x%y2
\/9p12q6 — \/(3p6q3)2
= 3p5| 3|
. V8a%° = V(2ab)?
= 2ab



N/ =27¢%d™2 = \/(—3c3d%)3
_3c3d4
V(dx—y)? = |4x —y|
Vio+qP=p+gq
Va2t dx +4=—V(x+2)?

=—|x+ 2|
Vz2 + 8z +16 = V(z + 4)2

= |z + 4|

V4a? + 4a + 1=V (2a + 1)2

= |2a + 1|
V-9x2 —12x — 4= V(9% +12x + 4)
V —(3x + 2)?

51.

52.
53.
54.

55.

56.

57.

not a real number
V32 =V25
=2

/=125 =V/(-5)3
-5
Using Pythagorean Relationship
distance = V(90)? +(90)?

= V8100 + 8100

='V16,200

~ 127.28
The catcher has to throw a ball about 127.28 feet.
L =046VM
L =0.46V25
L = (0.46)(2.92)

~ 1.35

The length is about 1.35 m.
2GM
V=NV"R_

] 26.67 x 10711)(5.98 x 10%)
v= 6.37 X 106

[ 79717 x 10%

- 6.37 x 106

= V12,52 X 107

~ 11,200
The escape velocity for Earth is about 11,200 m/s.
Va2 +y2=x+ywhenx=0andy=0ory=0
andx =0
The speed and length of a wave are related by an
expression containing a square root. Answers
should include the following.
¢ about 1.90 knots, about 300 knots, and

4.24 knots.

¢ As the value of ¢ increases, the value of s
increases.
B; V7.32 = 2.70555
D;BC=9
2BC = BD
BD = 2(9)
=18

58.

59.

60.

61.

62.

63.

64.

65.
66.
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67. Txy3 — 14x2y5 + 28x3y2
= Toxy oy —@ T xx-yy-yyN+@-2-Tox-x-x-y-y)
= (Txy? - y) — (Txy? - 2xy3) + (Txy? - 4x2)
= Txy? (y — 2xy3 + 4x2)

215

68. ab — 5a + 3b —15 = (ab — 5a) + (3b —15)
=a(b —5) +3(b - 5)
=(b —-5)a+3)

2x2 +15x +25 = 2x2 + 10x +5x + 25

= (2x2 +10x) + (5x +25)
= 2x(x + 5) +5(x + 5)
=(x +5)(2x +5)

¢ — 216 = 3 — 63

= (c — 6)(c% +6c +62)
= (c — 6)(c% +6¢c +36)
42+ x+ 5
x — 24x3 —Tx2 + 3x — 2
(=) 4x3 —8x2
x2 + 3x
(=) x% — 2«
5x — 2
(=) 5x — 10
8

43— T2 +3x -2~ x—2)=4a2+x+5+

—_5,1 4 -4 5 0

-5 5 -5 0
1 -1 1o|0

x* 4 4x% — 4x® + Bx
_— :x3—x2+x

_ | 810 2320
[ 1418 2504

69.

70.

71.

8
x—2

72.

7s. 2[405 1166}

709 1252
a+4b=6
3a +2b=-2
Eliminate b by adding —2 times the second
equation to the first equation.

74.

at+4b= 6
(+) —6a —4b= 4
—b5a =10
—5a = 10
—ba _ 10
-5~ -5
a= -2
Substitute —2 for a in the first equation.
-2+4b=6
4 =8
b=2
The solution is (—2, 2)
75. 10x —y =13
3x — 4y =15

Eliminate y by adding —4 times the first equation
to the second equation.
—40x + 4y = —52
(+)8x —4y= 15
—37x -37
—37x _ =37
-37 ~ 37
x=1
Substitute 1 for x in the first equation.
10(1) —y =13
10 —

y=-3
The solution is (1, —3).

Chapter 5



76. 3c — 7d = -1
2c — 6d = —6
Eliminate ¢ by adding 2 times the first equation
to —3 times the second equation.

6¢c — 14d = -2
—6c +18d = 18
4d = 16
4d _ 16
4 4
d=4
Substitute 4 for d in the first equation.
3c—-74)=-1
3c —28=-1
3c =27
c=9

The solution is (9, 4).

77. (x + 3)x + 8) =x2 + 8x + 3x + 24
=x2+4+ 11x + 24

78. (y — 2y +5) =32+ 5y — 2y — 10

=32+ 3y — 10
79. (@ +2)a —9) =a%2— 9a + 2a — 18
=a2—"Ta - 18

80. (a + b)a + 2b) = a2 + 2ab + ab + 2b2
= a2 + 3ab + 2b2
81. (x — 3y)(x + 3y) = x2 — (3y)?
— x2 _ 9y2
82. 2w + 2)Bw — 52)
= (2w)(Bw) + Qw)(—5z) + z(8w) + z(—5z)
= 6w? — 10wz + 3wz — 522
= 6w? — Twz — 522

5-6 | Radical Expressions

Page 252 Algebra Activity
1. No; V2 + V2 units is the length of the
hypotenuse of an isosceles right triangle whose

legs have length 2 units. Therefore, V2 + V2 > 2.

2. See students’ work.

Page 254 Check for Understanding
L_ Va only when a = 1.

Va
2. Sample answer: V2 + V3 + V2
3. The product of two conjugates yields a difference
of two squares. Each square produces a rational
number and the difference of two rational
numbers is a rational number.
4.5V63=5-V3 -7
=5-V32- V7
=5-3-V7
=15V7
5. V16x0yt = V28 - x% - x - 44
= V2t V- V- Vyt
= 2xy\4/o_c

1. Sometimes;

Chapter 5

22 . 9y
Y
= vE
VA
- e
_ VT Ny
T 2-V2y Vi
- VT Vy
22y
_ Vigy
4y
7. (—2V15)(4V21) = (—2)(4)V(15)(21)
=-8-V5-3-3-7
=-8-V32.-35
=-8-V32.-V35
=-8-3-V35
= —24V35
g, V6Z5 _ 625
* /25 25
= V25

9. V2ab? - V6a3b2 = V2ab? - 6a3b2
\/22'3'((12)2'(122)2
=V22-V3 - V(a??- V(22
= 2a42b2\/3
10. V3 — 2V/3 + 4V3 + 5V3
= (—2V3 +5V3) + (V3 + 4V3)
=3V3+5V3
11. 3V128 + 5V16 = 3V43 - 2 + 5V/2% - 2
V43 - V2 + 5V23 - V/2
=3-4-V2+5-2-V2

=12V2 + 10V2
=29V2

12. (3 — V5)(1 + V3)
=3-1+3-V3-V5-1-V5-V3
=3+3V3-V5-V15
1+V5 _ A +V5E+V5)

3-V5  (3-VBB+Vh)

_ 3+V5+3V5+ (Vb2
32,(\/5)2
_ 3+4V5+5
9-5
_ 8+4V5
4
_ 42+V5)

4
=2+V5

14. s = 2V/5¢

s = V2(5)(120)
=2-V10%-6
=2-V102- V6
=2-10-V6
=20V6
~ 49

The car was traveling about 49 mph.

13.

Pages 254-255 Practice and Apply
15. 243 = V9?2 - 3

=V92-V3

=9V3



16. V72 =V62- 2
=V62-V2
=6V2
17. V54 = V3% - 2
_ 333.\3/§
=3V2
18. V96 = V21 6
=\/92%. Vg
=2V6
19. V50x% = V52 - 2 - (x2)2
= VB2 V2 - V(x?)?
= 5x2\V2
20. V16y° = V23 - 2. 53
=/ -2 VP
=2y\3/§
21. V18x%y3 = V32 -2 - a2 -y2 -y
—VE V2V
=3|x|yV2y
22. V40a%% = V2210 - a? - a - (622

23.

24.

25.

26.

217.

=V22-V10 - Va2 - Va - V(b2)?

= 2ab2V10a

3\3/56y62 =3W )
= 3./ T NGB - VB
=3-2%%V7
= 6y2\/7T
2V/24m*n’
—oV25 -3 -m® -m -nd®-n2
— ov/93 . \f \ﬁ \/> V/n? - V/n?
=2-2- mnV
—4mn\/

/()WVW

-ct-c-dt

=3cld|Ve

5
\/*LUGZ’?:\/ .w5.w.25.22

IR IR I

1
= Jwz Vwz?

§

217

31.

32.

33.

34.

(3V12)(2V21) =

Sz

al=
Il
=l sls sls g I sl sl 5

=3.9.
=3.9.

3-2V12-21

=6-2-3
=36V7
(—3V24)(5V/20)

SIS

sl

-3.5.
-3.5.

V2 -
N

V24 - 20
V4230
V42 - V30
4-V30

= -60V30

V3V

Chapter 5



35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

V12 + V48 — V27
=V22.3+V42.3-V32.3
=V22.V3+V42-V3-V32.V3
=2V3+4V3 - 3V3
=3V3

V98 — V72 + V32
=V7?-2-V62-2+ V4 2
=V7.V2-V62 V2 +V42. V2
=7V2 - 6V2 +4V2
=5V2

V3 + V72 - V128 + V108
=V3+Ve2-2-V82.2+Ve62-3
=V3+6V2-8V2+6V3
=7V3 - 2V2

5V20 + V24 — V180 + 7V54

=5V22-5+V22-6-V62-5+7-V3-6
—5 V2B VE VE- V& VBT VE- Ve

=5-2-V5+2-V6-6-V5+7-3-V6
=10V5 + 2V6 — 6V5 + 21V6
=4V5 + 23V6

5+ V6)5 —V2)
=52-5-V2+5-V6-V6-V2
=925 — 5V2 + 5V6 — V12
=25 -5V2+5V6—V22-3
=25 -5V2+5V6 —2V3

8+ V72 + V6)
=3-2+3V6+2VT+V7-V6
=6+3V6+2V7+V7-6
=6+ 3V6 + 2V7T + V42

(V11 - V2)2 = (V112 - 20VI1(V2) + (V2)?
=11-2V11-2+2
=13 — 2V22

(V3 = VB2 = (V3] — 20V3)(VE) + (VB
=3-2V3-5+5
=8 -2V15

7 74 + V3)

(4-V3)4+V3)

28 + 7V3

(42) — (V3)2

28 + 7V3

16 — 3
28 + 7V3
13
V65 — V3)
5+ V3)(5 - V3)
5V6 - V6-V3

T 52— (V3R

5V6 - V6 -3

T B2—(V3)2

_ 5V6-V3T-2

25 - 3

_ 5V6-3V2

22

(-2 -V3)1-V3)

1+V3)Qa-vs)

-2+2V3-V3+(V3)?

- 12,(\/5)2

-2+V3+3

1-3
1+V3
-2
-1-V3
2

-2-V3
1+V3

Chapter 5
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46.

47.

48.

49.

50.

51.

52.

53.

2+V2  2+V25+V2)
5-V2 T (5-V2)5+V?2)
_ 2:-5+2V2+5V2+ (V22
- 52,(\/5)2
10 +7V2+2
25 — 2
_ 12+7V2
23
(x+DV@E2-1)
(Va2 — 1D)(Va2 - 1)
(x+ Va2 -1
(Va2 - 1)2
(x+DVaZ-1
x2 -1
_ @+1Va?-1
(x+ D -1
x2_
x—1
x—1 _ x-DVx+1
Ve—1~  (Va—-DVx+1)
_ @-D0WVx+1
T Vap-re
_ e -DOVx+1)

=Vx+1

Perimeter = 2(3 + 6V2) + 2V8
=2-3+2-6-V2+2V2Z-2
=6+12V2+2-2V2
=6+ 16V2yd

Area = V8(3 + 6V2)

=3V8 + 6(V2)(V8)
=3V22-2+6V2-8
=3-2V2+6V42
=6V2+6-4
= (24 + 6V/2) yd?

The square root of a difference is not the

difference of the square roots.

v, = V2 — 64h
V(120)2 — 64(225)

x+1
VaZ -1

[y

UO =
=V14,400 — 14,400
=0
=0ft/s

d=v |35

(h)(4.9)
(4.9)(4.9)

4.9
4.9

d=v %
d = (45) [958
:45\/459

- %z

=0

T

=0

&‘

~ 18.18
The ball will travel about 18.18 m.



Fr
54. v = /700

_ [(2000)(320)
v= 100

=V20 - 320
= V802
= 80 ft/s
=~ 55 mph
The maximum velocity is 80 ft/s or about 55 mph.
55. x and y are nonnegative.
56. The formula for the time it takes an object to fall
a certain distance can be written in various forms
involving radicals. Answers should include the

following.
. . _ Vad
e By the Quotient Property of Radicals, ¢ = e

Multiply by % to rationalize the denominator.

The result is = V2%
2d
° = <
_ [2(25-5)
_ 20
T 416
~112s
57.B; V180 = V62 - 5
= VeZ- V5
=6V5
58. D; Let x be the length of the third side. By

Pythagorean Relationship.
x2 = (V2?2 + (V6)2

x2=2+86
x2=8
x=V8«A
x=V4-2«<B
x=2V2¢« C

Page 256 Maintain Your Skills
59. V14428 = V(12)? - (z4)2
= V122 - V2
= 1224
60. V/216a%° = V6 - a® - (b°)°
=V6 - Vad - V(b33

= 6ab?
61. V(y + 2= |y + 2|
62 x2+5x—14_(x—2)(x+7)
cx2-6x+8 T (x—2x—4)
_x+7
T x—4
¥ -3x—-4 (x-—4x+1)
63. x2-16 ~ (x—4)(x+4)
_xt+1
T xt+4

64.

3 —4 -5 0 3-5 —4+0
2 8|+ 7 T|(=12+7 8+7
0 1 3 —6 0+3 1-6

-2 -4

= 9 15

3 —5

219

0-5 -2-2

1 4
-5 —4
66. f(x,y) = 2x + 3y
(2,4),(-1,3),(—3, —3), and (2, —5)

oy 2] [z 3-[o02 5y

(=, y) 2x + 3y flx,y)

2,4) 2(2) + 3(4) 16
(-1, 3) 2(-1) + 3(3) 7
(-3,-3) 2(—3) + 3(—3) -15
2, —5) 2(2) + 3(—5) -11

max at flx,y) = 16
min at f(x,y) = —15
Consistent because it has at least one solution
and independent because it has exactly one
solution
c(x) =3+ 0.15x
c(8) =3 + (0.15)(8)
=3+12
=42
The charge is $4.20.
2¢+ 7= -3
2+ 7—-7=-3-17
2x = —10
2 —10

67.

68.

69.

2 2
x=—-5
The solution is —5.
—bx+6=—-4
—b5x+6—-6=-4-6
—5x = —10
=5z _ -10
-5 -5
x=2
The solution is 2.
|[x —1] =3
x—1=3
x—1+1=3+1
x=4
The solution set is {—2, 4}.
[3x +2| =5
3x+2=5
3x+2-2=5-2

70.

71.
x—1=-3
x—1+1=-3+1

x=—-2

or

72.
3x+2=-5
3x+2—-2=-5-2
3x = —7
3x -7

3« _ 3
373 3~ 3
1

or

7
x=—3
. . 7
The solution set is {—g, 1}.

2x —4>8
2x —4+4>8+4
2x > 12
2r 12
27 2
x>6
The solution set is {x |x > 6}.

73.

Chapter 5



74. —-x—3=4
—-x—3+3=4+3
—x =1
—x 7
x 7
1= -1
x= -7
The solution set is {x |x = —7}.
1 2
75. 2(%) = 2
_1
T4
1 3
76. 3(%) = 3
_1
=2
1 1 3 2
77. 5+3=%1%
_3+2
6
_5
6
1 3 1-4+3-3
78.3+4— 12
_4+9
=12
_ 13
12
1 5 1-3+5-2
79'8+12_ 24
_3+10
Y
_13
24
5 1 5-5-1-6
80. 5 — 5= 30
_25-6
=30
_ 19
= 30
5 1 5-1-1-2
8l.g— 4= 3
_5-2
s
_3
)
1 2 1-3-2-4
82.,-3= 12
3-8
=12
__5
T T2

Page 256 Practice Quiz 2
1. 3x3y + x%y2 + x2y
=x2y - 3x+aty-y+aZy-1
=x2yBx +y+ 1)
2. 3x2 — 2x — 2 is prime
3.ax2+6ax+9%=a-x2+a-6x+a-9
=a(x2+ 6x +9)
= alx + 3)2
4.8 —64s5=8-7r3 — 8 - 88
= 8(r3 — 8s%)
= 8[r3 — (252)3]
= 8(r — 2s2)[r2 + r(2s2) + (2s2)?]
= 8(r — 282)(r2 + 2rs? + 4s%)
5. V36226 = V62 - a2 - (y9)?
V& VNG
=6]x]| [y?|
6. V—64a%9 = V(—4)® - (a2)? - (b3)3
\3/(_4)3 . \fj/(a2)3 . \3/(b3)3
= —4a2b3

Chapter 5
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7. V42 + 12n + 9 = V(2n)2 + 12n + 32

=V (2n + 3)2
= |2n + 3|
8. [h=
. y3 ,\/F
_ Va2
T Vyry
x2
TV Vy
x2
T oyVy
_ a2 Vy
T oyVyVy
_ *Vy
=
9.3+ VN2 —-VT)=3-2-3VT7+2V7T - (\V7)?
=6-V7-17
=-1-V7
10, 2+V2 _ G+ V22 -V2)
*2+V2 2+ V2)(2-V?2)
_ 5-2-5V2+2V2 - (V2
- 22 — (V2)?
_ 10-3V2-2
4-2
_ 8-3V2
2

5-7 | Rational Exponents

Pages 260-261 Check for Understanding

1. Sample answer: 64

2. In radical form, the expression would be V —16,
which is not a real number because the index is
even and the radicand is negative.

1
3. In exponential form V™ is eq11131 to <b’")". By the
Power of a Power Property, (b’")E = bx. But, b» is

also equal to (b%)m by the Power of a Power
Property. This last expression is equal to by
Thus, Vo™ = (Vb)ym.

LT =T
. x5 = Va2 or (V)2
. /26 = 261
. V6xByT = (6x5y7)§
= 6% xg y%
1 1
8. 1253 = (53)3
3

a e oA

2 2
10. 27 = (33)3



54 54
11. & = 3
92 (3%):
54
=5
_ 54
27
2 1 2,1
12. a5 -as=as *1
1
= q12
w51
13. &7 =x6" s
X6
2
= X3
1 1 g
z3
14, <= —< - =
223 223 23
2
— 23
25+
2
— 2
T 2

: p 1 1
15. %5 - S =a2 2.5l 3

3 2
= a2 b3
16. ( 2)_1 1
. (mn?)7s = s
_ 1
mins
_ 1 mjni
ms - ni
= mn
1 z
17. —2y) 2=
2(x y) "2 R
— z
(x — 2y)2
_ z(x — 2y)2
T ox—2
6 6
18. V27x3 = V333
\/(3x
= (3x)6
1
= (3x)2
=V3x
V21 27
19. v =%
-V
= V32
2
=3
1
=93
=V3

20. C=c(1+ )

C = 4.99(1 + 0.05)1>
=4.99(1 + 0.05)2
= (4.99)(1.025)
=5.11

. 2y)§

(x — 2y)§

The price would be $5.11.

Pages 261-262 Practice and Apply

21. 6: = V6
292, 45 = V/4

23. ¢ = Ve2 or (Ve)2

221

24.

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37. |57

Q

@2 = Va2

\3/—8

= V(x2)3 - a2

=

_ \/(x2)3 \/_
= 22V/x2
V23 = 235
V62 = 62
V1622 = V2422
_ (2422)1
4 2
= Qiz4
= 2z2
VaaZy = (5xy)s
= b3xsys
161 = (24
=92
2163 = (63)3
-6
=6
1 1
2572 = (52)2
=57
=51
_1
~ 5
8171 = (3%
- 3%
— 33
_ 1
==
_ 1
- 27
2 2
(=273 =[(—3)3]3
6
=(-3)7s
= (-3)2
_ 1
=3
_1
]
(—82)75 = [(~2)5] 5
5
=(—2)"5
_ (_2)—3
1
—2p
_ 1
- -8
_ 1
- 78
3 3
81 812=81"72"2
= 81:
=81
8 -8 =8 +5
-8
— 84
= 4096
1 1
8 Vs _ [(2)3]s
(&) =6V
2\
3

Chapter 5



38. (ﬁ)fg -

39. —&— =

40. =

5 7 7
41. ys-ys=ys "3
12
_ 4
=y
3 9 349
42, x4 - x4 =x 4
12
= x4
12 s
43. \bs)° = b1
1
= bs
2\ 2
44. \a73) °® = qs
1
= Q9
_ 1
45. ws = —¢
ws
1
1 ws
===
ws ws
1
ws
=
ws
1
ws
T w
1 1
46. x s = <
X6
1 xé
=7
X6 X6
X
=
X6
5
X6
= X
4 3 1
4 2 _ 2
47, & =t1 "2
f2
3_2
=f4 4
1
=
2 2
rs A
48. = =r3 " s
re
3
=7re
1
= r2

Chapter 5
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I

D D= o=
Q .
[0

Sle

7
6aiz a1z

5

aiz

6a
1

2cs

1 1 1
50. —7 1+ =2c8-ci6-c 4
C 16+ C4

1 1 1
=9cst16 1
1
=2c716
2

1
ci6
15
2 ci6

=15
16 C16
2c12

—%

C16

20%

(4

v yli-g)
242 (hiolyioo)
yilyt = 2)
(o — 22

3 1 3
_ y2 - yz — 2y2

51.

2
y2—4
Briogl

y—4

3
y2— 2y
y—4

592 x%+2 _ (xé+2>(x%+l)
w1 (w-1d+ 1)

(1428121

- (x%)z—lz
7x§+3x;+2
- ngl
_x+3xé+2
- x—1
53. V25 = V52
= 5
=5
=V5
54. V27 = V33
= (3%
=3
=V3
55. V17 - V172 = 17: - 175
— 172+
=17
6 1
=176t s
6 1
=176 - 176

=17V17



56. V/5 - \V/53 = 53 - Ba
=B+t
= 5%
— Bt
= 5% - 5
=5V
57. V25xtyt = V52(x2)%(y2)2
— \8/(5x2y2)2
= [(5a%y??s
= (5oc2y2)i
= VBx2y?
58. V/81a%b8 = V/34 - ot - (b2)*
= V(3ab2)*
= [(3ab?)s
= (3ab?):
= V(3ab?)?
= V9q2b*
=V9a2b3 - b

= bV9a2b
xy xXyvz

59. 7 = V2 e

T

60.

61. VVB = (V8);

62. V V36 = (\3/%)%

1
:65
Vs
gi-9o  [@)i-@ivi-Vva
63 Vaiv: T VA VaE-va)
(28 - 3v3 - v2)
= T (VBE- (Vo
(28 — 31)(3} — 23)
- 3-2
23 -%2-3-3+3-2
- 1
(23— 23+ 3575+ (320
—6:-2-3+6:
=2V6 -5

223

5 14
X3 — X323

64.

x% + zg
(x% - x%z%){(x%)z - x% . z% + (z%)z}
(x% + z%)[(x%)z — x% . z% + (2%)2]
(o = aleblat — a2 22 4 Y
- il + (57
4 4

5 4 5 2 2 5 4 1 4 4 1 4 2 2 1
X3 - X3 — X3 - X3-23+X3-28 —x3-23-x3+X8 23 X828 —X3°238-23

& s

x3+23

3 72, 5 4 5 4 9 18

x° —x'zs +x3 - 238 — x3 - 23 + x2° — X323
x2 + 22

3 72 5 18

x° — X323 + x2° — X323
x2 + 22

9 12 2( 12

x\x — x3z3) + 2%x — x3z3
(x2 + 22)

= x2 + 22)
12
=X — X323
1 1 1 1 1 1
65.322+32 — 8 =(24- 22+ 32 — (22 - 2)2
4 1 1 2 1
— (28)(23) + 35 — (2)(23)
—4-2+3-2-2
—2. %+ 3
3 1
— 243
1 1 1 1 1 1
66. 815 — 245 + 35 =(3%-3)s — (23 - 3)s + 33
=3i-3i— 2131+ 3
=3-3-2-31+3

-2.3
67. f, =440 - 2
£,y = (440)(28)
= (440)(2)
= 880
The frequency should be set at 880 vibrations per
second.
68. f, = 440 - 21z
fo = 440 - 2712
3
=440 - 274
=~ 262

The frequency is about 262 vibrations per second.
69. N = 100 - 22

N=100- 2%

N = 336 L

There will be about 336 bacteria after 35 hours.

70. Rewrite the equation so that the bases are the
same on each side.

9x =3 "3
(32)x=3x+%
321:3x+%

Since the bases are the same and this is an
equation, the exponents must be equal. Solve

1 . 1
2x =x + 5. The result is x = 5.

Chapter 5



71. The equation that determines the size of the
region around a planet where the planet’s gravity
is stronger than the sun’s can be written in terms
of a fractional exponent. Answers should include
the following.

e The radical form of the equation is

D M,\2 D M?
5| —= = 5
M, orr
MB

M2
fraction under the radical by W

r=

. Multiply the

D\/M2M3
M,

o If M » and M_ are constant, then r increases as
D increases because r is a linear function of D
with positive slope.

4 4

C; 42 + (%) = (22 +(%)

2 1
=22+ (g)

1
=2+

The simplified radical form is r =

72.

73. C; 4x + 2y =

Add the first equation to —1 times the second
equation.

dx+2y= 5
(+H)—x+ y=-1

3x+3y= 4

Page 262 Maintain Your Skills
74, Viaxdy?2 = V22 . 52 . x - 42
= V22 Va2 - Vx-Vy?
=2x|y|Vx
75. (2V6)(3V12) =3 -2 - V6 - 12
=6.\/62.2
-6-Ve62-\V2
-6-6-V2
=362
76. V32 + V18 — V50
=V42.2+V32-2+V52-2
=V42 . V2 +V32.-V2+V52-V2
=4V2+3V2 - 5V2

=2V2
V4096
Y/ Q4

77. V(-8) =
= Vgt
-8

Chapter 5
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78. 4V (x — 52 =4|x — 5]
9 3
79. \/3ext = (g) (x2)2
3\2, 99ols
- |(5) w2
LI
- e
3 4
= <x
_ %x2
80. Number of seconds in 2 hours = 2 X 60 X 60
= 7200
20 = 1440

Humans blink their eyes 1440 times in two hours.

81. (V=20 = | — 2
=(x — 2)%
=x — 2
82. (V2x — 3)° = [(2x - 3)3]
=(2x — 3)s
=2x— 3
83. (Va + 1)* = (Vx)* + 2(va)(1) + 12
=x24+2Vx +1
84. (2Vx — 3% = (2vx)? — (2Vx)(3) + 32
=4x — 12Vx + 9

Radical Equations and

58 Inequalities

Pages 265-266 Check for Understanding

1. Since x is not under the radical, the equation is a

linear equation, not a radical equation. The
L. V3-1
solutionisx = —5—.

2. The trinomial is a perfect square in terms of V.
x — 6Vx + 9 = (Vx — 3)% so the equation can be
written as (Vx — 8)° = 0. Take the square root of
each side to get Vx — 3 = 0. Use the Addition
Property of Equality to add 3 to each side, then
square each side to get x = 9.

3. Sample answer: Vx + Vx + 3 =3

4. Viax +1=3
(Vax + 1)° = 32
4 +1=9
4x =8
x=2
5.4—(T—y)2=0
4=(7T—yp
42:[(7—3/)%}2
16=7—1y
y=-9
6.1+Vx+2=0
Vx+2=-1

Since the square root of a real number is not
negative, there is no solution.



7.

8.

9.

10.

11.

12.

p—
Y
(\/6

mm
‘-(omoo
([

0
3
32
9
1

—6
z 5
1 1

g(12a)3 =1
(12¢): = 6

[120)3] = 67
12a = 216
a=18
Vx—4=3
(Vx—4) =38
x—4=27
x =31
V2x+3—-4=5
V2x+3=9
(Vox + 3/ = 92
2x + 3 =81
2 =178
x=39
Also, the radicand of a square root must be
greater than or equal to zero.
2¢x+3=0
2x = —3

_ .3
X="79

w

The solution is —5 = x = 39.

Vb+12-Vb>2

The radicand of a square root must be greater
than or equal to zero.
So,b+12=00rb=—-12and b = 0.

Now solve the equation.

Vb +12-Vb+ Vb >2+Vb
VbE+12>2+ Vb
Vb +12° > (2 + VB
b+12>4+4Vh+b
8> 4Vb
2>Vb
22 > (Vo)
4>b
The solution is 0 = b < 4.
S=marVr2+h?
225 = (3.14)(5)V 52 + h?
(3,21?5(5) = Va5 + 2
(14.33)2 = (V25 + h2)?
205.35 = 25 + h2
180.35 = h?
\V180.35 = VA2
h = 13.42

The height of the cone is about 13.42 cm.

Pages 266-267 Practice and Apply

13.

V=4
(Vx) = 42
x =16

225

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Vy—-7=0
Vy =17

(Vy)? =12
y =49

az+9=0
aé=—9

The square root of a real number cannot be

negative, so there is no solution.

2+ 422 =0
1

4z2 = —2

1 1

2= —75

The square root of a real number cannot be

negative, so there is no solution.

Ve—1=2
(Ve—1)7° =23
c—1=8
c=9

VEm+2=3
(VBm + 2)° = 33
5m + 2 = 27
5m = 25
m=25

7+ Vix + 8 =

V4x + 8 =2

(Vax + 8% = 22
4x+8=4

4x =

x =
5+V4y — 5=
Vdy — 5 =
(\/4y75)2=
4y — 5=

4y =

y:

(6n — 5)i + 3 =
1
(6n — 5) =
1(3
[(611—5)5] =
6n — 5=
6n =
n:

-4
-1
12
7

(=5)3
-125
-120
—20

Gx+ T3 +3=5
1
Bx+T7)5=2

|52 + il =
bx +7 =

5x =

X =

25
32
25
5

Vx—5=Vox —4

(\/x—5)2=
x—5=2
-1=x

(V2x — 4)?

-4

Replacing the answer x = —1 results in a

negative number in each radicand.

So, x = —1 is not acceptable and there is no

solution.

Chapter 5



24, Vo —-7=Vi+2
V2t—7*=(t+2)?

2-T=¢t+2
t—7=2
t=9

25.1+V7x —3>3

The radicand of a square root must be greater
than or equal to zero.
Tx —3=0

Tx =3

-3
X =7

Now solve the equation.
1+V7ix—-3-1>3-1
Vix —3>2
(V7x — 3)° > 22
Tx—3>4
Tx > 17
x>1
A check shows the solution is x > 1.

26. V3x +6+2=<5

The radicand of a square root must be greater
than or equal to zero.

3x+6=0
3x = -6
x= -2

Now solve the equation.
V3x+6+2-2=<5-2
V3x+6=3
(V3x + 6)° = 32
3x+6=9
3x =3
x=1
A check shows the solution is -2 = x = 1.
27. -2+V9-5x=6
The radicand of a square root must be greater
than or equal to zero.
9-5x=0
9 = bx
9
5=X
Now solve the equation.
—2+VI9—-5x+2=6+2
V9 —5x=8
(V9 — bx)* = 82
9 — 5x =64
—bx = 55
x=—11
A check shows the solution is x = —11.

28.6 - V2y+1<3

The radicand of a square root must be greater
than or equal to zero.

2y+1=0
2y = -1

1

y=-3

Now solve the equation.
6-V2y+1-6<3-6
-V2y+1< -3
(—V2y + 1 > (-3)2
2y +1>9
2y > 8
y >4
A check shows the solution is y > 4.

Chapter 5
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29.

30.

31.

32.

33.

Vx—6-Vx=3
Vx —6=3+Vx
(Vx — 6)° = (3 + Va)
x—6=9+6Vx+x
—-15=6Vx
_g =Va

The square root of a real number cannot be
negative, so there is no solution.

Vy+21 —1=Vy+ 12
Vy+21-17=Wy+ 127
y+21 —2Vy + 21+ 1=y + 12
-2Vy +21=-10
Vy+21=-5
(Vy + 21)* = (—5)2
y+21=25
y=4
Vo+1=Vb+6-1
Vo +1?*=(Vb + 6 — 1)
b+1=b6+6-2Vb+6+1
b+1=b+7-2Vb+6

-6=-2Vb+6
3=Vb+6
32= (Vb + 6
9=b+6
3=5b

Vdz +1=3+ V4z — 2
(Vaz + 1*=(3 + Viz — 2°
4z+1=32+6V4z — 2+ (Vaz — 2)
4z+1=9+6V4z —2+4z — 2
—-1=V4z — 2
The square root of a real number cannot be
negative, so there is no solution.
VE-VaTB= Vi
The radicand of a square root must be greater
than or equal to zero.
x+6=0
x=—6
and
x=0
Now solve the equation.
(V2 = Vx + 6= (—Vx)?
2-92V2 - Vx+6+x+6=x
8 -2V2x+6)+x=x
—2V2x +6)= —8
V2lx +6)=4
(V2x + 6))% < 42
2(x + 6) = 16
x+6=8
x=2
A check shows the solution is 0 = x < 2.




34.

35.

36.

Va+9-Va>V3
The radicand of a square root must be greater
than or equal to zero.
a+9=0
a=-9
and
a=0
Now solve the equation.
Va+9-Va+Va>V3+Va
Va +9>V3+Va
(Va +9° > (V3 + Va)
a+9>3+2V3a+a
6 >2V3a
3>V3a
32 > (V/3a)?
9> 3a
3>a
A check shows the solutionis 0 < a < 3.

Vb—-5-Vb+T7=4
The radicand of a square root must be greater
than or equal to zero.
b—-5=0
b=5
b+7=0
b= -7
Now solve the equation.
Vb+5=4+Vb+7
(Vb +5°=(4+Vb+7)?
b+5=16+b+7+8Vb+17

—18 =8Vb + 7

A check shows the solution is b = 5.

Ve+5+Ve+ 10> 2.5
The radicand of a square root must be greater
than or equal to zero.
c+5=0
c=-5
c+10=0
c=-10
Now solve the equation.
Ve+5>25—-Ve+10
(Ve + 5> (25 - Ve + 100
c+5>(252—-5Ve+10+c¢+ 10
c+5>16.25 -5Vec+ 10 +¢
—-11.25> —5Ve + 10
2.25 < Ve +10
(2.252<c+ 10

81
16 <c+10

A check shows the solution is —%< c.

227

37.2 - Vx+6=-1

VET6=-3
(—Vx + 6)* = (—3)2
x+6=9
x =3
38.V2x+4—-4=2
Vox+4=6
(V2x + 4)* = 62
2 + 4 = 36
2 = 32
x =16
39. d=

25 = 1159
s = 1152
The load can be 1152 lb.
2
40. r=
GM¢*\3
rd= (3 4m? )
3 _ GMt?
T 4

47 5 47 GMt?
GM T T GM T T4

The object will be 34 ft above the ground after

4723 _ 2
GM
_ [4Aan?
t=\om
a1, M oy
V50 — h
=1
VB0 —h=4
(V50 — h)? = 42
50 — h =16
~h=-34
h=34
1 second.
42. p="m
_ m
25= "
25-1.8=Vm
25 - 1.83 = (Vm)
m = 91.125 kg

91.125 — 70 = 21.125 kg

The person could weigh 91.125 kg, so he or she

could gain 21.125 kg.

43. Since Vx + 2 = 0 and V2x — 3 = 0, the left side
of the equation is nonnegative. Therefore, the left
side of the equation cannot equal —1. Thus, the

equation has no solution.

Chapter 5



44, If a company’s cost and number of units
manufactured are related by an equation
involving radicals or rational exponents, then the
production level associated with a given cost can
be found by solving a radical equation. Answers
should include the following.

* C=10Vn? + 1500
o 10,000 = 10n5 + 1500 C = 10,000

8500 = 1013 Subtract 1500 from
each side.
850 = ns Divide each side
by 10.
8502 = n Raise each side to
the % power.
24,781.55 =n Use a calculator.

Round down so that the cost does not exceed
$10,000. The company can make at most
24,781 chips.

45.D; Vx+5+1=14
Vx+5=3
(Vx +5)° = 32
x+5=9
x=4
46. C;x, =8
@0)2:102—82
=100 — 64
=36
¥2. =36
yc:6
6—-0

Mue) = 8-0
_3
Muc) = 4

Equation of AC: y — 0 = (x — 0)

_3
Y =X

Only point (4, 3) fits this equation.

Page 267 Maintain Your Skills
47. /53 = (53)7 = 57
A8 Va+7=(x+ T
9. V217 =2 + Dif
=2+ 1)
50. V72x%3 = V62 - 2 - (%)% - y% -y
— VB V2 VEER ViR
= 6x3|y| V2y
/100

C —_

100

51.

5

Vio =

[ [
=] =
j% 8%

OO

=] o=
IS
SRS

=
(=]

52. (5 —V3)*= (5 - V3)5 - V3)
=55-5V3-5V3+V3-V3
=25 - 10V3 + V32
=925 —-10V3 +3
=28 — 10V3

Chapter 5
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53. Let x = number of drums of $30-cleaner,
y = number of drums of $20-cleaner.
x+y=17
30x + 20y = 160

W
|30x + 20y = 160

\
\¥%!

|
(2,5)
\

\
\
\

R Y.\

The graphs intersect at point (2, 5), so (2, 5) is the
solution to the system. The company ordered

2 drums of $30-cleaner and 5 drums of
$20-cleaner.

5. 5+20)+(-1-x)=5+2x—1—x
=@2x—x)+B-1)
=x+4

55. (-3 - 2y)+(4+y)=-3—-2y+4+y
=(-2y+y)+(-3+4)
=1-y

56. 4+x)— (2 —-3x)=4+x—2+ 3x

=x+3x)+14-2)

=4x + 2
57. (=7 —-3x) —(4—-3x)=—-7—-3x — 4+ 3x
(=3x +3x) + (=7 —4)

=11
58. (1 +2)(4+ 22) =4 + 2z + 4z + 222
=222+6z+4
59. (—3 — 4x)(1 + 2x) = —3 — 6x — 4x — 8x2
= —82— 10x — 3

Page 269 Graphing Calculator Investigation
(Follow-Up of Lesson 5-8)
1. Vx+4=3
Graph y; = Vx + 4 and y, = 3.

1=JH+4)

=]

[H=E ¥=
[—10, 10] scl: 1 by [—10, 10] scl: 1

The x-coordinate of the intersection is 5.
The solution is 5.

2. V3x—5=1
Graphy, = V3x — 5andy, = 1.

1=J(30-E)

lu=z y=1
[—10, 10] scl: 1 by [-10, 10] scl: 1
The x-coordinate of the intersection is 2.
The solution is 2.




3. Vx+5=V3x+4 8. Vx +3>2Vx
Graph y; = Vx + 5 and y, = V3x + 4. Graph y, = Vx + 3 and y, = 2Vx.

1=T0H+5) 1270+

ﬁﬁdﬂ_—; #é:’:d::

H=E Y=g, Z4E2070 H=1 V=2
[-10, 10] scl: 1 by [-10, 10] scl: 1 [-10, 10] scl: 1 by [~10, 10] scl: 1
The x-coordinate of the intersection is 0.5. The first curve is above the second curve for
The solution is 0.5. points to the left of x = 1.
4. Vet3+Ve—2=4 The sglutiont.is 0 =<x < 1, since x = 0 in Vx of the
N v SN w1 _ second equation.
Gra:p:i::lmﬂm-xz)-i-S-i- x — 2andy, = 4. 9. V=T <4
" Graphy, = Vx + Vx — 1 and y, = 4.
— T I-1)
“_,_,_4—'—"

n=2 090628 V=Y
[—10, 10] scl: 1 by [—10, 10] scl: 1 T

The x-coordinate of the intersection is about 3.89. [=10, 10] scl: 1 by [=10, 10] scl: 1
The solution is about 3.89. ' !

The first curve is above the second curve for

5. V3x-T=V2x—2-1 ; ~
points to the left of x = 4.52.
Graphy, =V3x — 7Tandy, = V2x -2 - 1. The solution is about 1 = x < 4.52, since x = 1 in
=T Vx — 1 of the first equation.
10. Rewrite the inequality so that one side is 0. Then
ﬁ graph the other side and find the x values for

which the graph is above or below the x-axis,

according to the inequality symbol. Use the zero
li=2.c16685¢ [¥=.7PY46E73% | feature to approximate the x-coordinate of the

[—10, 10] scl: 1 by [—10, 10] scl: 1 point at which the graph crosses the x-axis.

The x-coordinate of the intersection is about 2.52.
The solution is about 2.52.

6. Vx+8—-1=Vx+2
Graphy, = Va + 8 - 1andy, = Va T 2. 5-9 | Complex Numbers
T=IeE-1
Page 272 Algebra Activity
R i 1 (—3+2) + (@4 — i)
imaginary b
Hzyze Y=z [Q
[—10, 10] scl: 1 by [—10, 10] scl: 1 e 2-'_-\ I s Al T
The x-coordinate of the intersection is 4.25. 1+
The solution is 4.25. [0] real a
7. Vx—3=2
Graphy, = Vx — 3 and y, = 2.
=I5

2. Rewrite the difference as a sum,
(=83+2i))—4—-1i)=(-3+2i) + (=4 +i). Then
apply the method discussed in this activity.

L=z Y=z 3. |2+5i| = V22452
[—10, 10] scl: 1 by [—10, 10] scl: 1 = V4+25
= V29

The first curve is above the second curve for
points to the right of x = 7. 4. |a + bi| = Va? + b2

The solution is x = 7.
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Pages 273-274 Check for Understanding
la. True; every real number is a complex number,
ie,1=1+0:¢
1b. True; every imaginary number is a complex
number, ie.,i =0 + 1
2. It satisfies all of them.
. Sample answer: 1 + 3i and 1 — 3i
4.V 36=V"1 &
VI VE
=i-6
=61
5. V—50x%y2 = V-1-52-2-a2-y2

(2]

=i-5-|x| - |y V2
= 5i|xy| V2
6. (60)(—2i) = —12(i)?
=-12(-1)
=12
7.5V —24 - 3V -18 = 5iV24 - 3iV18
= 15()?V24 - 18
= 15(-1)(12)V3
= -180V3
8.i20 =28 .
— (i2)14 -1
— (_1)14 . i

=11
=1

9.8+6i)—2+3)=@88—-2)+(6—-3)

=6+ 3i

10. (3 — 5i)(4 + 6i) = 12 + 18i — 20i — 30i2
=12 —2i — 30(—1)
=12 -2i + 30
=42 — 21

3+i  1-4i

1+4i 1-4i

3—12i +i — 4G)?

12— (402
3-11i — 4(-1)
1-16(—-1)
3-11i+4
1+16

711
17
7 11,
17 ~ 17t
12. 2x2 + 18 =0
2x2 = —18
x2=-9
X ivj9
==*3i
13. 4x2 +32=0
4x2 = —32
x2=-8
x=+V-8
=*V4-(-2)
= +2i\V2
14. —5x2—-25=0
—5x2 = 25
x2= -5
= +V—-5
= +iV5

3+i

. 754 =

Chapter 5
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15.2m + (Bn + 1)i=6 — 8i

2m = 6
m=3
3n+1=-8
3n=-9
n=-3
16. 2n —5)+(—m —2)i=3 - Ti
2n —5=3
2n =8
n=4
-m—-2=-7
-m= -5
m=5
17. 4 — )+ (6 +4)=(4+6) +(—-1+4)
=10+ 3j

Pages 274-275 Practice and Apply
18. V—-144 = V-1 - 122

=V-1- V122
=12
19.V-81=V-1-92
=V-1-V92
=9
20. V—64x% = V-1 - 82(x2)?
=V-1-V8. V(2?
= 8x2%i
21. V-100a%b2 = V-1 - 102 - (a2)? - b2
=V-1-V10%- V(@®? - Vb2
=10a2|b|i
22.V-13 - V-26 =iV13 - iV26
=i2-V13 - 26
=-1-V132.2
=-13V2
23.V-6-V-24=iV6-iV24
=i2V144
=-1-12
=-12
24, (—2i)(—6i)(4i) = (—=2) - (—=6) - (D)ED@)
=48(-1)@)
= —48i
25. 3i(—5i)% = 3i(—5)%(i)?
= 3i(25)(—1)
= —75i
26. i3 =412.§
= (i2)6 . i
=(-1f-i

=1

27. % = ()12
= (-1
=1

28. 38 = (§2)19

(—1D)1
=-1

29, %3 =462 . §
— (i2)31 i
— (,1)31 -1
=(-1-i
=—i



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

G-20+@+4)=GB+4+(-2+4)i
=9+ 2i
B—-5i)+@B+5i))=B+3)+(-5+5)
=6+ 01
=6
B—-4)—-(1-4)=@B-1)+(-4+4)
=2+ 01
=2
7T-4)-@+)=T7-3)+(-4-1i
=4 - 51
(3 + 4i)(3 — 4i) = 32 — (4i)?
=9 — 16()?
=9 -16(—-1)
=9+16
=25
1-4)2+)=2+4)+(—-8+ 1)
=6-—-"Ti
(6 —20)(1+i)=6+6i — 2 — 2i2
=6+ 4i — 2(—1)
=6+4i+2
=8+ 4i
(=3 —i)2 —2i)=—6+6i — 2i + 232)
=—6+4i+2(—-1)
=—6+4i -2
=—-8+4i
4 4i8-1)
3+i  (B+iB -0
120 — 442
- o322
12 —4(-1)
9 - (-1
_ 12i+4
T o9+1
26 +2)
- 10
_ 6i+2
- 5
:%+%
4 4G -3i)
5+3i  (5+3i)5 — 3i)
45 - 3D)
T 523242
45 - 30)
T 25 -9(-1)
45— 3D)
- 34
_2(5 — 3i)
- 17
_ 10— 6i
- 17
_10 6.
=17 1t
10+i  (10+i)4+1i)
4—i ~ @4-DE+D)
_ 40+ 10i + 4i + i2
- 42 — 2
_40+14i—-1
- 16 +1
39+ 14i
- T
_39  14.
=17 Tt

231

2-i _ (2-d3+4)
A 34 = G we 4
_ 6+8i—3i — 42
Y
6 +5i — 4(-1)
9 — 16(—1)
6+5i+4
9+ 16
52+
=~ 25
2+
=~ 5
2 1,
=5t 5
42. (-5 + 2i)(6 — i)(4 + 3i)
= (-5 + 2i)(24 + 18i — 4i — 3i?)
= (=5 +2i)(24 + 14i + 3)
= (=5 + 20)(27 + 14i)
= —135 — 70i + 54i + 28i2
—135 — 161 — 28
= —163 — 161
43. (2 + D)1 + 2i)(3 — 4i)
=(2+ )3 — 4i + 6i — 8i2)
=2 +1)B+2i+8)
=(2 +)(11 + 20)
=22+ 4i + 11i + 2i2
=22+ 15 — 2
=20+ 152
44 5-iV3 _ (5—iV3)(5 —iV3)
*5+iV3  (5+iV3)5 —iV3)
52 — 10iV3 + (V3)?
52 — (iV/3)2
25 — 10iV3 — 3
25 + 3
22 - 10iV3
28
22 10v3.
28 28
11 5v3.
14 1zt
45 1-iV2  1-iV2)a-iVv2)
*1+iV2 T A +iV2A - iV2)
12 — 2V2i + (iV2)?
- 12 - (iV2)?
1-2V2i-2
1+2
—1-2Vai
3
1 %i

3 3

46. (ix2 — (2 + 3i)x + 2) + [4x% + (5 + 2i)x — 4i]
=ix2 — 2x — Bix + 2 + 4x2 + Bx + 2xi — 4i
= (ix2 + 4x2) + (8x — ix) + 2 — 4i
=@+42+@B —ix+2—4i

or (4dx2 + 3x + 2) + (x2 — x — 4)i

47. [(B+ i —ix+4+i] — [(—2+ 32+ (1 — 2i)x — 3]
=32 +x% —xi+4+i+2x%2—3x% —x+ 2 + 3
=G —x+ 7+ (=222 +x + 1)
=bhx2 —x2 —x+ix+T+1i
=6 -20x2+(-1+ix+7+1i

48.5x2+5=0
5x2 = -5
x2=-1
x:i\/—_l
x=*i

Chapter 5



49. 442+ 64 =0
4x%2 = —64
x2=-16
x=*V-—-16
x = *4i
50. 2x2+12=0
2x2 = —12
x2=-6
x=*+V—-86
x=*iV6
51.6x2+72=0
6x2 = —72
x2=-12
x=*V-—-43
x = +2iV3
52. —3x2—-9=0
-3x%2=9
x2=-3
x==*V-3
x==*iV3
53. —2x2 - 80=0
—2x2 =80
x2=—-40
x=*xV-—-40
x = +2iV10
54. 2x2 + 30 =0
2x2=-30
x2=—-45
x=*V-—-45
x = *+3iV5
55. 322 +1=0
%xzz—l
x2=—%
x==*[=8
4
x=i%i
56. 8 + 15i = 2m + 3ni
2m = 8
m=4
3n =15
n=5
57. m+ 1)+ 3ni=5—9i
m+1=5
m=4
3n= -9
n=-3
58. 2m +5)+(1 —n)ii=-2+4i
2m + 5= -2
2m = =7
__1
m= =7y
1-n=4
n=-3

Chapter 5

59.

60.

61.

62.

63.

64.

4+n)+@Bm-Ti=8—-2i

4+n=28
n=4
3m —T7=-2
3m =5
m=3
(m+2n)+@2m —n)ii=5+5i
m+2n=>5
2m —n =25
Add the first equation to 2 times the second
equation.
m+2n= 5
4m — 2n =10
5m =15
m =3

Substitute 3 for m in the first equation.
3+2n=5

2n = 2
n=1
@2m —3n)i+(m +4n)=13+7i
2m — 3n =1
m +4n =13
Add the first equation to —2 times the second
equation.

2m — 3n = 7
—2m — 8n = —26

—11n = —-19
19

n=m

Substitute % for n in the first equation.

om — 3(13) =7

2m—%=
_ 67
m=m
B+4)+2—-6)=@+2)+14 —6)

=5-2
The total impedance is 5 — 2j ohms.
(2 + 5)4 —j)=8 — 27 + 20 — 5;2
=8+18 +5
=13 + 18;
The voltage is 13 + 18j volts.
14-8 _ (14 -8)2+3)

2-3 (2 - 3)2 +3))
_ 28+42j — 16/ — 242
22 — (3j)?
28 +26j+24
4+9
_ 52 +26
- 13
134 +2)
- 13
=4+2j

The current is 4 + 2j amps.



65. Case 1:i >0
Multiply each side by i to get i2 > 0 - i or
—1 > 0. This is a contradiction.

Case 2:1 <0

Since you are assuming I is negative in this
case, you must change the inequality
symbol when you multiply each side by i.
The result is againi2 >0 -ior —1>0,a
contradiction.

Since both possible cases result in
contradictions, the order relation “<” cannot
be applied to the complex numbers.

66. Some polynomial equations have complex
solutions. Answers should include the
following.
¢ ¢ and ¢ must have the same sign.

o +j

67.C;i2= -1

i1l =370
- (i2)35 -1
— (_1)35 -1
=—i

68. C; Let x be the length of a side of the square.

Then,
x2 =16
x=V16
x=4

Radius of circle =

[\ ENIERSIES

Area of circle =2 -2 -7
= 477 units
69. i = (i2)3
= (-1
=-1
7T — i6 -1
(=1)
=—i
iS — (i2)4
=(-1¢*
=1
i9=1i8-i

i13 — i12 -1

i14 — (i2)7

233

70. Examine the remainder when the exponent is

Pa

71.

72

73

74.

75.

76.

77

78.

79.

80.

divided by 4. If the remainder is 0, the result is
1. If the remainder is 1, the result is i. If the
remainder is 2, the result is —1. And if the
remainder is 3, the result is —i.

ge 275 Maintain Your Skills
V2x+1=5
(Vox + 1)? = 52
2x+1 =25
2% = 24
x =12
Vx—-3+1=3
Vx—3=2
(Vx — 37 =23
x—3=8
x=11
NVx+5+Vx=5
Vx+5=5—-Vx
(Vx + 572 =(5 - Vx)?
x+5=25—-10Vx +«x
-20 = —10Vx

<A(2,3),B(1,-2),C(-2,1)

2 1 -2

3 -2 1

Reflection matrix over the x-axis.

1 0}
0 —1
(x, ) = (x, —y)

2 1 —2]
-3 2 —-1]

@
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81.

82.

83.

x = cost of a sofa
y = cost of a love seat
z = cost of a coffee table
x+y+z=2050
x =2y

x +z = 1450
Add the first equation to —1 times the
second equation.

x+ y+2z=2050

(+) —x + 2y = 0

3y +z=2050 (4)
Add the third equation to —1 times the second
equation.
—x + 2y = 0
(+) « + z = 1450
2y +2z=1450 (5)
Add —1 times (5) to (4).

3y —z= 2050
(+) — 2y —z = —1450
y = 600

Substitute 600 for y in the second equation.
x = 2(600)
x = 1200
Substitute 1200 for x in the third equation.
1200 + z = 1450

z =250

The sofa costs $1200, the love seat costs $600, and

the coffee table costs $250.

Graph y = x + 1 as a dashed boundary line,
andy = —2x — 2 as a dashed boundary line.
Test point: (0, 0)

0<0+1 true

0> —-2(0) — 2 true

Shade the area including (0, 0).

y 7

y= —2x—l§|‘- 4

’ N
I LY

L1y=x+1' \‘

Graphx +y =1and x — 2y = 4 are solid
boundary lines.
Test point: (2, 1)
2+1=1 true
2—-2(1)=4 true
Shade the area including the point (2, 1).

y

4x+y=l1_|
o X
“Ix—2y=4]

Chapter 5
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Yo —Y1

84.m=x(27x1
(=2,1),(8,2)
_2-1
m=8s-9
_ 1
T 8+2
_ 1
~ 10
Yo — Y1
85.m=ﬁ
(4, -3), (5, —3)
e
m="5"4
_ -3+3
- 1
_0
1
=0

Chapter 5 Study Guide and Review

Page 276 Vocabulary and Concept Check
1. scientific notation

. synthetic division

. FOIL method

. monomial

. extraneous solution

. Complex conjugates

. square root

. trinomial

(<o JREEN -] B NEUR \U)

. principal root

o
<

. imaginary unit

Pages 276-280 Lesson-by-Lesson Review
11. f*7 .f4 =f*7 +4

= 3
1
=
12. (8x2)3 = 33 - (x2)3
— 33(x2°3)
= 27x8
13. (2y)(4xy®) =2 -4 - xyl *3
= 8xy*
3 4 N2 3 16
14. <gczf)(§cd) = ¢ 5 cid?
:%_cz+2,f1,d2
_ %c“fdz
15. (2000)(85,000) = (2 X 103)(8.5 X 10%)
=2-.85x10%+4
=17 x 107
=1.7 X108

16. (0.0014)? = (1.4 X 1073)?
= (1.4)2 X (1073)2
=1.96 X 106

5.4 X 108

6 % 103

5.4
- X 106 -3

0.9 x 103
=9 X 102

5,400,000
17. 6000




18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

(4¢c — 5) — (¢ + 11) + (—=6¢ + 17)
=4c—-5—¢c—11 — 6¢ + 17
=(@4c—c—6c)+(-5—-11+17)
=—3c +1

(11x2 + 13x — 15) — (7x2 — 9x + 19)
=11x2 + 13x — 15 — 7Tx2+ 9x — 19
= (11x2 — 7x2) + (18x + 9x) + (—15 — 19)
=4x% + 22x — 34

—6m2(83mn + 13m — 5n)
= —6m%(3mn) — 6m%(13m) — 6m2(—5n)
= —18m3n — 78m3 + 30m?2n

X 8y10(x11y=9 4 10,6
= x 8y 10(x1ly~9) 4 x~8)10(;10,~6)
= 3y + a2yl

d-5d+3=d>+3d—-5d—-5-3

=d?-2d - 15
(2a2 + 6)2 = (2a2)? + 2(2a2)(6) + 62
= 4a* + 2402 + 36

(2b — 3¢)3
= (2b)3 + 3(20)2(—3¢) + 3(2b)(—3¢)2 + (—3¢)3
= 8b3 — 36b2%c + 54bc? — 27¢3

i,z -6 1 -3 -3

6 0 3 0
2 0 1 0| -3
2x*—6x3+x2—3x—3)+ (x—3)

3
— 0.3 __3
=2x° +x P

—_1,10 5 4 0 -9
-10 5 -9 9
10 -5 9 -9 0
(10x* + 568 + 462 — 9) + (x + 1)
=10x% — 5x2+9x — 9

Lll 5 +4
1 -4

1 4| 0
@2-5x+4)+~(x—-—1)=x—4
(5x* + 18x3 + 10x2 + 3x) ~ (2 + 3x)
= x(5x3 + 18x2 + 10x + 3) + x(x + 3)
= (5x® 4+ 18x2 + 10x + 3) ~ (x + 3)

-3| 5 18 10 3
-15 -9 -3
5 3 1 0

(5x* + 18x% + 10x2 + 3x) + (x2 + 3x)

=5x2+3x+1
200x2 — 50 = 50 - 4x2 + 50 - (—1)
= 50(4x2 — 1)

=502x — 1D(2x + 1)
10a3 — 20a2 — 2a + 4
=2(5a3 — 10a2 — a + 2)
= 2[(5a® — 10a2) + (—a + 2)]
= 2[6a%(a — 2) — 1(a — 2)]
= 2a — 2)(5a% — 1)

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.
41.

42,

43.

44.

45.

46.

417.

48.

5w3 — 20w? + 3w — 12

= (bw? — 20w?) + (Bw — 12)
=bwiw — 4) + 3w — 4)
=w — 4)bBw? + 3)

x4 — Txd + 1242

=x2(x2 — Tx + 12)
=x2(x2 — 4x — 3x + 12)
=x2[x(x — 4) — 3(x — 4)]
=x%(x — 3)(x — 4)

s3+512=g3+83

=(s — 8)(s%2 + 8s + 82)
= (s — 8)(s% + 8s + 64)

x%2 — Tx + 5 is prime

+V256 = +V 162

==*16

V-216 = V(-6)3
=6
V(-8)2 = | -8|

=8

/eBgls = V/ e5(d3)

Vixt — 3)2 = |x* — 3]
V(512 + x2)3 = 512 + x2

V16m8 = V24(m2)t

= 2m?2

Va2 - 10a + 25 = V(a — 5)?

=

=3

5V12 - 3V75=5V22-3 -3V52-3

=5-V22.-V3-3.-V5. V3
=5-2V3-3.5V3
10V3 - 15V3

= -5V3

6V11 — 8V11 = (6 — 8)V11

= —2V11

(V8 + V12 = (VB + 20v8)(V12) + (V12)®

=8+2V8- 12+ 12
=20+ 2V4Z - 6
=20+2-V4-V6
=20+2-4-V6
=20+ 8V6

V8-V15-V21=V8 15 21

=V4-2-3-5-7-3
=V22.2-32.5.7
=Vv22.V32.V2 .57
=2-3V2-5-7
=6V70
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3-V5

T (3+V5)3E - V5

3-V5
32— (V52
3-V5
9-5
3-V5

4
Viod - V2)

Il I
—
ali N[0 | w N
Naihbs

N
&
<<m|,_.
I

<30 3l 2um

&
88

4+V2)4-V?2)

4V10 — (V10)(V2)
42 — (V22

4V10 - V10 - 2
16 — 2

4V10 - V225

2
xyz3

1
28

z

3x + 4x?

2
23

2
xyzs

57. EEE _ 3k + 4x?)
e 2 2
=8xst 1+ 4x3t2
= 3x§ + 4x§
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58. V=
(\/DE)ZZGQ
x =36
59.y5 —7=0
y%:7
i =7
y = 343
60. (x—2:=-8
[ — 2)°%): = —8
Vix —2)= -8
The square root of a real number cannot be
negative. There is no solution.
61l. Vx+5-3=0
Vx+5=3
(Vx + 5)* = 32
x+5=9
x=4
62. V3t —-5-3=4
V3t —-5=17
(V3t =5 = 72
3t—-5=49
3t=54
t=18
63. V2x—-1=3
(Vox —1)% = 32
2x—1=9
2x =10
x=5
64. Vox—1=2
(Vox — 1)* = 2¢
2x —1=16
2x =17
x=8.5
65. Vy+5=V2 —3
(\/y+5)2=(\/2y73)2
y+5=2y —3
y=28
66. Vy+1+Vy—4=5
Vy+1=5—-Vy—4
Vy+1=(6-Vy-4?

y+1=52-2-5Vy—4+(Vy—4)

y+1=25-10Vy —4+y —4
-20=-10Vy — 4
2=Vy—4
22=(\y — 4
4=y -4
8=y
67. V—-64m12 =V —-1-82- (mb)?
=V-1-V8. - V(mb?
= 8mSi
68. (7T—4i)—(—3+6i)=7—4i +3 — 6i
=(T+38)+(—4 — 6)i
=10 — 10i
69. -6V -9 -2V -4 = —6iV9 - 2iV4
= (—6D)(2D)V9 - 4
= —12i>\V/6?
= —12(-1)6)
=172




70. i% = (i?)3

=(—13
=-1
71. (3 + 4i)(5 — 2i) = 15 — 6i + 20i — 8i2
=15+ 141 — 8(—1)
=15+ 141 + 8
=23 + 141
72. (V6 + i)(V6 — i) = (V6)2 — i2
=6—(-1)
=6+1
=7

1+i  A+dA+1d)

B T a-oa+i
_ 124+2-1-i+i?
- 12 — 2
C1+2i-1
=1 (D
_ %
2
=1
4-3i  (4- 31— 20
4 e T U220
48 3it6
- 12 — (2i)2
_ 4-11i +6(-1)
T 1-4(-1
_4-11i-6
- 1+4
_ —2-11i
- 5
_ 21,
=75 5t
3-9i  (3-90)4-2)
5. o T 42420

12 — 6i — 36i + 18i2
4% — (2i)?
12 — 42i + 18(—1)
4?2 —4(-1)
12 — 42i — 18
16 + 4
—6 — 42i
20
2(=3 — 210
20
_ —3-2L
10
3 21.

T 710 T 10t

Chapter 5 Practice Test
Page 281

1. c; coefficient
2. a; degree
3. b; constant term
4. (5b)%6c)%2 = 5% - b* - 62 - c2
=625 - b*- 36 - c2
= 22,500b%?
5.(13x — D(x+3)=13x2+13x -3 —x—1-3
=13x2+ 3% —x — 3
=13x%2+ 38x — 3
6. (2h — 6)
= (2h)® + 3(2R)2(—6) + 3(2h)(—6)? + (—6)?
= 8h3 — 18(4h?) + 6h(36) + (—216)
= 8h3 — 72h% + 216h — 216
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7. (3.16 X 10%)(24 X 10?)

= (3.16 X 24) X 103 x 102

= 75.84 X 10°
=7.584 X 10 X 10°
= 7.584 X 108
8 7,200,000 - 0.0011 _ 7.2%x108-1.1x10°3
° 0.018 1.8 X 1072
72-1.1 o _(_
=18 X 106 -3 (-2)
=44 X 10°
9 911 -1 -10 4 24
2 2 —-16 —24
1 1 -8 —12] 0

10.

11.

12.

(xt— a3 — 1022+ 4x + 24) =~ (x — 2)
=x3+x2 — 8x — 12

-2 2 9 -2 7
-4 —-10 24
2 5 —-12| 31

(263 +9x%2 —2x+7) + (x + 2)
=2x2 +b5x — 12 + xilz

x2 — 14x + 45 =x2 — bx — 9x + 45
=x(x —5) — 9(x — 5)
=(x—-5x—-9

2r2 + 3pr — 2p% = 2r? + 4pr — pr — 2p>

= (2r% + 4pr) + (—pr — 2p?)

=2r(r + 2p) — p(r + 2p)
= (r+ 2p)2r — p)

13. %2 + 2V3x + 3 =2 + 2V3 + (V3)?
=(x + V3)
14. V1755 = V52 - 7
=V52-\V7
=5V7
15. (5 + V3)(7 — 2V3)

16.

17.

18

=35 — 10V3 + 7V3 — 2(V3)

=35-3V3-2-3

=35-3V3 -6

=29 — 3V3

3V6 + 5V54 =3V6 +5V32- 6

=3V6+5-V32-V6
=3V6+5-3V6
=3V6 + 15V6
=18V6

9 _ _9-6+V3
5-V3 (5 -V3)5+V3)
_ 45+9V3
52— (V32
45 +9V3
25 -3
_ 45+9V3
22

1ok 11 21

.(92-93)6:92'6-93‘6
— (321 - (32
=33
=33
=3+,

7
= 318
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16 =11:+5+¢
18
=115
=113
= 1331
20. V256511418 = /26 . 4 - §6 . g5 . (£3)6
= V26 - V4 - V/sE - Vs V(PP

1 7
19. 112 - 115 -

= 2s|t3| V4s®
11
2l. v u=—+
vit
_ 1w
- Ulll v
vit
T
vit
= v
bt bibs + b1
22 6 T el
_ bibitbibe
(63" — (63
 bitit bt
be 2 — pp2
_b2+b
T -b
bbb+
T b - Db +1)
“bh-1
23. Vb+15=V3b+1
(Vb +15)° = (V3b + 1)
b+15=3b+1
14 = 2b
7=5b
24, Vox=Vx—4
(VEx)? = (Va — 4
2x=x — 4
x=—4
But, x = —4 is an extraneous solution, so

there is no solution.
25.Vy +2+9=14
Vy+2=5
(\/4y+2)4:54
y +2=1625
y = 623
26. V2w — 1+ 11 =18
Vow -1=17
(Vow-1P =1
2w — 1 =343
2w = 344
w =172
27. V4x + 28 = V6x + 38
(V4x + 28)* = (V6x + 38)*
4x + 28 = 6x + 38
—10 = 2x
—5=x

Chapter 5
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28. 1+Vx+5=Vx+12
(1+Vx+5)°=x+12)?

1242-1-Va+5+(Va+5°2=x+12
1+2Vx+5+x+5=x+12

2Vx+5=6
Vx+5=3
(Vx + 5)° = 32
x+5=9
x=4

29. (5 —2i) — (8 —11i)=5—2i — 8 + 11i
=(5—-8)+ (-2 +11)i
=—-3+9

30. (14 — 5i)2 =142 — 2 - 14 - 5i + (5i)?

= 196 — 140i + 25i2
=196 — 140i + 25(—1)
=196 — 140i — 25

— 171 — 140i
81, t= &
d
11 =35
2
- ()
d
121 =%
d = 1936

The parachutist will fall 1936 ft during this
time period.

32.s=%(a+b+c)
s=2(6+9+12)
s =527

A=Vs(s —a)s —b)s—c)

A-{HE -0f2 -olF -
L

27 15

[

Il
@
©l=
B
4
—_
(2]

The area is % ft2.

33-D;2+(x+§>2:2+x2+2.x.%Jr(%)Z
=2+x2+2+

1
:x2+ﬁ+4



Chapter 5 Standardized Test Practice

Pages 282-283
1. B;x3 =30
Va? =30
x =311
I<ax<4
2. C;12x + 7y =19
dc—y=3
Multiply the second equation by —1 and
add the result to the first equation.

33 =27
43 =64
27 <30 <64

12x + 7y = 19
—4x +y=-3
8x + 8y =16
3.B; [8]=8-1
=7
13 = 513 + 1)
1
=7

18] x 13 =7x7
=49

4. D;xky=xy —y
x%ky=0
xy —y=0
xy =y
W _y
y oy
x=1
5. D; x = unknown number
x+ Vx=3x
X+ Vx—x=38x—x
Vx =2
(Vx)? = (20)2
x = 4x?
x—x=4x2—x
422 —x =0
x(4x—1)=0

x=0 or 4 - 1=

N )

AC = 2AD
AC = 2(8)
=16
(AC)? = (AD)? + (CD)?
162 = 82 + (CD)?
256 = 64 + (CD)?
256 — 64 = 64 + (CD)?> — 64

6. C;

192 = (CD)?
V192 = V(CD)?
CD=V8§-3
- V8- V3
=8V3
CD = 8\/3 units
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7. D; Let x = first of the two consecutive integers.
x + 1 = the second of the two consecutive

integers.
x+x+1)=s
2c+1=s

20+ 2=s5+1
2+ 1) =s+1
2x + 1) s+1

2 2
s+ 1
x+1="5

8. C; x = scores by Latha

y = scores by Renee

z = scores by Cindy
x+y+z=30

x =3y
x+z=4y
Add the first equation to —1 times the second
equation.
x+ y+z=30
(+) —x + 3y =0

49 +2=30 (4)

Multiply the second equation by —1 and add to
the third equation.
—x + 3y =0
(+) x—4y+2=0
-y+z=0 (5)
Add (4) to —1 times (5).
4y +2z =30
+) _y—2=0
5y =30
y =6
Substitute 6 for y in the second equation.
x = 3(6)
x =18
9.D; s=t+1
s =+ 1)
s?=12+2t+1
S2-2=2+2t+1-¢
s2—-2=2t+1

=@+1)+¢
=s+t
10. 3% 4=3+
_ 1241
4
=22 or3.25
1. 8x2=27
w2
3 3
x2=9
(x2)2:92
xt =81
3-x¢=3-81
3xt = 243

12. x° +y° +2°=180°
25° + y° + 50° = 180°

75° + y° = 180°
75°+ y° — 75° = 180° — 75
y° = 105°
y = 105

Chapter 5



13. Factors of 70: 2, 5, 7, 14, 35
Factors of 27: 3,9

o _ 17
27~ 3
14. 3x + 2y = 36
5y _
3x_5

Solve the second equation for y.

3x-%:3x-5

5y = 15x
5y 15y
5~ 5
y = 3x

Substitute 3x for y in the first equation.
3x + 2(3x) = 36

3x + 6x = 36
9x = 36
9 _ 36
9~ 9
x=4

15. Draw a diameter of the circle from one corner
diagonally to the other corner of the square.
diameter = 2r
length of side of square = 22
(diameter)? = (side)? + (side)?

@r2 = (2V2)7 + (2V2)°
4r2=4-2+4-2

4r2=8+8
4r2 =16
4 _ 16
4 T4
r2=4
Vrz=V4
r=2
Area of the circle = 7r?
7k = - 22
7wk = 41
mk _ Am
T 7
k=4
_ Vn
16. [n]= "
_ Vn
4=
2-4=2- V1
8=Vn
82 = (Vn)?
64=n
a+b+c
17 —5—=2b
0+b+c
Ts —2
b+c
T3 —2
3-2rt=3.9
b+c=6b
b+c—-—b=6b—-0b
c=>5b
¢ _ 56
b~ b
(4
5=5
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18.

19.

20.

21.

22,

A;Letx=—szt

Since x is a positive number. Then x > % .

1_ s
x s+t

s+t S
So, s O sAE

A; Let x be the original price.
Then x — (20%)x = 108.
x — 0.20x = 108

0.80x = 108
0.8x _ 108
0.8 ~ 0.8

x =135

The original price was $135.
B; Area of the rectangle = w - 3w

= w2

Area of the circle = 772

= m(w)?

=~ 3.14w?
D; k" =64

k=26

k=2andn =6
or
k=43

k=4andn=3
Cm+p=4m+p)—mp
8+3=48+3)—-8-3
=4-11 - 24
=44 — 24
=20
34+8=43+8 —-3-8
=4-11-24
=44 — 24
=20



Chapter 6 Quadratic Functions and Inequalities

Page 285 Getting Started
1. x ¥ 7
-3 -3
I\
2|11 Iry= 2x+ 3}
-1 1 5 >
0 3
4
2. x y y
-5 0 o X
-2 -3
_ ZEN
01 = | lly==-9
1 -6
3. x " y
S \[ | |/
-1 5
0 4 7<|y=x2+4|
1 5
2 8 o X
4, x y y
= —y2
3 5 y=—x*—2x+1
-2 1
-1 2
o X
0 1 / \
1 -2
/ \
Y A

5. (x —4)(Tx + 12) = x(Tx + 12) — 4(7x + 12)

=x(7x) + x(12) — 4(7x) — 4(12)
=Tx2+ 12x — 28x — 48
= Tx2 — 16x — 48

6. (x + 52 =(x + 5)x + 5)

=x(x +5)+ 5kx + 5)

= x(x) + x(5) + 5(x) + 5(5)
=x2+5x + 5x + 25

=x2+ 10x + 25
7.8x—12=Bx—DBx— 1

=3x(8x — 1) — 1(8x — 1)

~ 3x(3x) + 3x(—1) — 1(3x) — 1(—1)
=0x2 —3x —3x+1

=9x2 —6x +1

®

. (Bx — 4)(2x — 9) = 3x(2x — 9) — 4(2x — 9)

= 3x(2x) + 3x(—9) — 4(2x) — 4(—9)
=6x2 — 27x — 8x + 36
= 6x2 — 35x + 36
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9. 22+ 11x + 30 = x2 + 5x + 6x + 30

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

= (x2 + 5x) + (6x + 30)
=x(x +5)+ 6(x + 5)
=(x +6)x +5)

x2 — 183x+36=x2—9x — 4x + 36

=2 — 9x) + (—4x + 36)
=x(x—9) —4(x—9)
=@x-4dx-9)

x2—x—56=x2— 8+ 7x — 56

(x2 — 8x) + (7x — 56)
x(x —8)+ 7(x — 8)
(x + TDx —8)

x2—bhx —14=x%2— Tx+2¢x — 14

=2 - Tx)+ (2x — 14)
=x(x—7+2x—17)
=x+2x—17)

Since there are no factors of 2 whose sum is 1,
x2 + x + 2 is prime.
x2+ 10x + 25 =x2 + 5x + 5x + 25

= (x2 + 5x) + (5x + 25)
x(x +5) + 5(x + 5)
(x + 5)x + 5)

(x + 5)2

x2—22x + 121 = a2 — 11x — 11x + 121

= (x2 — 11x) + (—11x + 121)
=x(x—11) — 11(x — 11)
=(x—-—11)x —11)

(x — 11)2

2 -9=x2—-3x+3x—9
=w2—-3x)+3x—9)
=x(x—3)+ 3kx —3)

=(x+ 3)x—3)
225 = V32 . 52
= V32. V52
=35
=15
V48 = V22.22.3
=122.122.3
=2.2-V3
=4V3
V180 =V22-32.5
=V22.V32.V5
=2-3-V5
=6V5
V68 =V22. 17
=V22. V17
=2-V17
=2V17
V=25=V-1.52
=V-1-V5?
=i-5
= 5i
V-32=V-1-22.92.2

B~
~.

S

2
£,
3
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23.

24.

V-270=V-1-32-30
=V-1-V32-V30
-i-3-V30
= 3iV30

V-15=V-1-15

V-1-V15

i-\V15

=iV15

6-1

Graphing Quadratic Functions

Pages 290-291

1.

2a,

2b.

3a.

3b.

3c.

3d.

4a.

4b.

x —4x? fx) | & fx)
-1 | —4(-1)7 —4 (-1, -4)
—4(0)2 0 (0,0)
—4(1)2 —4 1, —-4)
4c. f(,‘()
(}\(0 0) .
[ 1\
|f(x) = —4x2|
Va

Check for Understanding
Sample answer: f(x) = 3x2 + 5x — 6;

3x? is the quadratic term, 5x is the linear term,
and —6 is the constant term.

. The point that contains the minimum is (2, 1).

Therefore, the vertex is (2, 1), and the axis of
symmetry is x = 2.

The point that contains the maximum is

(=3, —2). Therefore, the vertex is (—3, —2), and
the axis of symmetry is x = —3.

For this function, a = 3. Since a > 0, the graph
opens up and the function has a minimum
value.
For this function, a = —2. Since a < 0, the graph
opens down and the function has a maximum
value.
For this function, @ = —5. Since ¢ < 0, the graph
opens down and the function has a maximum
value.
For this function, a = 6. Since ¢ > 0, the graph
opens up and the function has a minimum
value.
flx) = —4x? - flx) = —4x2+ 0x + 0
So,a=—4,b=0,and c = 0.
Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

b

X= o

__0
2(—4)
x=0
The equation of the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

x =

Chapter 6
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5a.

5b.

5c.

f)=x2+2x > fx)=1x2+2x + 0
So,a =1,b=2,and c = 0.

Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

b
X= T
__2
X= T
x=-1
The equation of the axis of symmetry is x = —1.
Therefore, the x-coordinate of the vertex is —1.
x x2 + 2x fx) | (&, fx)
=3 [(=3)2+ 2(-3) 3 (=3,3)
-2 [(-2)2+ 2(-2) 0 (=2,0)
-1 |(-1)2+2(-1)| -1 (-1, -1)
0 (0)2 + 2(0) 0 (0, 0)
1 (12 +2(1) 3 (1,3)
AL [ T} T4
\ |
\ |
\ /
0= r+ o] O
fx) = x° + 2x 7(‘_1"_1‘)77

6a. fx) = —x2+4x — 1

6b.

6c.

Since ¢ = —1, the y-intercept is —1.
Axis of symmetry:

__b
X= "o
___4
X= Ty
x=2

The equation of the axis of symmetry is x = 2.
Therefore, the x-coordinate of the vertex is 2.

x | —22+4x -1 | f&) | (&, f@)
0 [—(02+40) —1| -1 0, -1)
1 [—Q2+41) -1 2 1,2
2 |-(22+42) -1 3 2, 3)
3 [—(32+43) -1 2 3,2
4 |—(4)2+44) -1 -1 4, -1)

foo [ [ [ [ ][]

\
X

/

| \
Y Y




7a. f(x) =x2+ 8 + 3
Since ¢ = 3, the y-intercept is 3.
Axis of symmetry:

7b.

Tc.

__5
X ="
__. 8
= Tom
x=—4
The equation of the axis of symmetry is x = —4.

Therefore, the x-coordinate of the vertex is —4.

x x> +8x+3 f@® | (&, fx)
—6 |(—6)2 +8(—6) +3| -9 | (~6,-9)
=5 [(=5)2 + 8(—5) + 3| —12 |(—5,-12)
—4 (=92 +8(—4) + 3| —13 |(—4,-13)
-3 [(=3)2+8(-3) +3| —12 |(-3,-12)
=2 (=22 +8(-2)+3| -9 |(-2,-9
fx) 4
|
—10 |-4 [—4 [0
\ L
\[ [
\F
/

f) =x*+8x+3

2
"

L[]8

8a. flx) =2x2 —4x + 1

Since ¢ = 1, the y-intercept is 1.

Axis of symmetry:
b

8b.

8c.

x= -

2a
—4

X = T2

x=1

The equation of the axis of symmetry is x = 1.
Therefore, the x-coordinate of the vertex is 1.

x 22 —4x + 1 f(x) (x, f(x))
—1|2(-1)2 - 4(-1) +1 7 (-1,7)
0| 200)2—-40) +1 1 0, 1)
1| 212 -41) +1 -1 1, -1
2 222 -42) +1 1 2,1
31 232 —-43)+1 7 3,7

A 10 | 4
\ |
\ |
\ N
\L R
|flx) = 2x* — 4x + 1

\

o (‘1, ;—1) X
[ |
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9a. f(x) =3x2 + 10x — f(x) = 3x2 + 10x + 0

9b.

x 3x2 + 10x fx) (x, f(x))
-3 | 3(—3)2 + 10(—3) -3 (=3, -3)
-2 | 3(—2)%2 + 10(—2) -8 (=2, —8)
5 5\2 5 25 5 25
] EE ] e
—1 | 3(—1)2 +10(—1) -7 (-1,-7
3(0)2 + 10(0) 0 0, 0)
9c. % f(x)AA
4
|
\
—4 \ -2 |of 2 | x
\ 7
|
/
5 275) f(x) = 3x* + 10x
3 3

So,a =3, b=10,and ¢ = 0.
Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

__b
X = "o
_ __ 1o
S ACTE))
__5
X="3

The equation of the axis of symmetry is

__5
x=—73

Therefore, the x-coordinate of the vertex is f%

10. For this function,a = —1,b = 0,and ¢ = 7.

11.

Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex is

0
~3(-1) Or 0.
flx)=—x24+7
f0)=—(02+7
=17

Therefore, the maximum value of the function
is 7.

For this function,a = 1,5 = —1, and ¢ = —6.
Since a > 0, the graph opens up and has a

minimum value. The x-coordinate of the vertex is
-1 1

_m or E

f)=a2—x—6

-1

__25
T4
Therefore, the minimum value of the function
i 25
is — .
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12.

13.

For this function,a =4,b = 12, and ¢ = 9.
Since a > 0, the graph opens up and has a

minimum value. The x-coordinate of the vertex is
12 3
—%@) O —3-

flx) =4x2+ 12x + 9
3 3)\? 3
fl—g)=4—-3) +12|—5)+9
=0
Therefore, the minimum value of the function
is 0.
Let x = the number of $0.25 price increases.
Then 7.50 + 0.25x = the subscription rate and

50,000 — 1250x = the number of subscribers.
Let I(x) = income as a function of x.

multi- the
The the number of . ..
. . plied subscription
income subscribers
by rate.

—_— e — e ) — —
Ix) = (50,000 — 1250x) (7.50 + 0.25x)

= 50,000(7.50) + 50,000(0.25x)
— 1250x(7.50) — 1250x(0.25x)
= 375,000 + 12,500x — 9375x — 312.5x2
= 375,000 + 3125x — 312.5x2
= —3812.5x% + 3125x + 375,000

I(x) is a quadratic function with a = —312.5,

b = 3125, and ¢ = 375,000. Since a < 0, the
function has a maximum value at the vertex of
the graph. Use the formula to find the
x-coordinate of the vertex.

x-coordinate of the vertex = —5

_ 8125
= T2(-3125)

=5
This means the newspaper should make 5 price
increases of $0.25 to maximize their income.
Thus, the subscription rate should be
7.50 + 0.25(5) or $8.75.

Pages 291-293 Practice and Apply
14a. f(x) = 2x2 > flx) =222+ 0x + 0

14b.

So,a =2,b=0,and ¢ = 0.
Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

b

X= Taq

__0
2(2)
x=0
The equation of the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

X =

x 2x2 fx) | (x, fx))
-2 2(—2)2 8 (-2,8)
-1 2(—1)2 2 (-1,2)
0 2(0)2 0 0, 0)
2(1)2 2 (1, 2)
2 2(2)2 8 (2, 8)
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14c.

15a.

15b.

15c¢.

16a.

16b.

\ f(x) y
\ |
\ |
\|
|f(x) = 2x*
0,0
. |o X

flx) = —5x? = f(x) = —5x2 + 0x + 0
So,a = —5,b=0,and ¢ = 0.
Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

b

x=—5,
___0
X = T9(=s)
x=0

The equation of the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

x —5x2 fx) | (x, fx)
-2 | =5(=2)2 | —20 |(-2,—-20)
-1 | —5(—1)2 -5 | (-1,-5)
0| -5(02 0 0,0
—5(1)2 -5 (1, -5)
2 | —5(2)2 -20 | (2, -20)

f(x)

ol |

|f(x) = —5xj 0.0 .
AR

flx) =22+ 4 - f(x) = 1x2 + Ox +4
So,a=1,b=0,andc = 4.
Since ¢ = 4, the y-intercept is 4.
Axis of symmetry:

b

X= 9,
___0
X= T
x=0

The equation of the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

x x2+4 fix) | (x, fx)
-2 [(-22+4| 8 (-2, 8)
-1 |(-1)2%+4 5 (-1,5)

02+4 4 0, 4)

12+ 4 5 1, 5)

2| (22%2+4 8 (2, 8)




16c¢.

17a.

17b.

17c.

18a.

18b.

) [ I

NIA
‘(o, i)

-4 |2 |0

f) =22 -9 —>fx)=12+0x—9
So,a=1,b=0,and ¢ = —9.

Since ¢ = —9, the y-intercept is —9.
Axis of symmetry:

x2+4}

™o
NN
>

__b
X= T9q
___0
X= T
x=0

The equation of the axis of symmetry is x = 0.

Therefore, the x-coordinate of the vertex is 0.

x | x2-9 f®) | (x flx)
2 [(-22-9| -5 [(-2,-5
-1 |(-12-9| -8 |(-1,-8)
0| (02-9 -9 (0, —9)
1| 12-9 -8 1, -8)
2| (22-9 -5 (2, —5)
A flx)
N\
\ /
-4 N2 |0 2 4 x
\ LI/
L\
‘(07 ‘_9‘)*<[f(x) =x - 9|

fl) =2x2 —4 — flx) =22 + 0x — 4
So,a =2,b=0,and c = —4.
Since ¢ = —4, the y-intercept is —4.
Axis of symmetry:

b
x=—5
__0
= T2

x=0

The equation of the axis of symmetry is x = 0.

Therefore, the x-coordinate of the vertex is 0.

x | 222—-4 | flx) | (&, fx)
-2 |2(-2)2? -4 4 (=2,4)
-1 |2(-1)2—-4| -2 (-1,-2)
0|202-4| -4 0, —4)
212 — 4 -2 1, -2)
2| 2022—4 4 (2,4)
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18c.

19a.

19b.

19c.

20b.

\ flx) 4

flx) = 2x° — 4|5<lg0, ‘—4)‘

fx) =8x24+1->f(x)=3x2+0x+1
So,a =3,b=0,andc = 1.
Since ¢ = 1, the y-intercept is 1.
Axis of symmetry:

b

xX= "%
___0
X = T93)
x=0

The equation for the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

x 3x2+1 f(x) (=, f(x))
-2 [3(-22+1| 13 | (-2,13)
-1 [3-12+1] 4 | (-1,9
3(02+1 0,1
312+ 1 4 (1,4)
2 [ 3@2+1| 13 (2, 13)
Al Hooh
]
]
AN
[0 =3¢ +1 ¥ (0, 1)1
(o] X

20a. f(x) =x2 — 4x + 4

Since ¢ = 4, the y-intercept is 4.
Axis of symmetry:
b

X= "o
_ -4
2(1)
x=2
The equation for the axis of symmetry is x = 2.
Therefore, the x-coordinate of the vertex is 2.

x =

x x2—4x+ 4 fx) | (x, f(x)
0 | (02-40+4 4 (0, 4)
1 | @2—-41)+4 1 1,1
2 | (@22-42) +4 0 (2, 0)
3 | (32-43)+4 1 3,1
4 | (42-44)+4 4 4, 4)
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20c.

21a.

21b.

21c.

22a.

22b.

A 4100 4
\ |
\ /
\ N
rf(x) =x"—4x+4
0 (2,‘ 0 X

flx)=x2—-9x+9
Since ¢ = 9, the y-intercept is 9.
Axis of symmetry:

b

x:_Za
__=9
X = ")
_9
X =7

The equation for the axis of symmetry is x = S

2

Therefore, the x-coordinate of the vertex is g.

x x2—9x+9 fx) (x, f(x))
3 | (32-93+9 -9 3, -9
4 | (42-94)+9 | —11 | (4, -11)
9 9\2 9 45 9 45
T ol s ¥ [ %)
5 | 5)2—-95)+9 | —-11 | (5,—-11)
6 | 62—96)+9 -9 6, —9)
f(x) A
7,2 \
o\l 4 12 [ x
-, [
AR
| — 2 _
i—g \\/Hf}(X)} )}( Ix+ 9|
L 1 1\
~12 (a3, —113)

flx)=x2—4x—5
Since ¢ = —5, the y-intercept is —5.
Axis of symmetry:

b

x=—5%
__ 4
X= T
x=2

The equation for the axis of symmetry is x = 2.

Therefore, the x-coordinate of the vertex is 2.

x x2—4x—5 fx) | (x, fx)
0 | (02—40)—5 -5 (0, —5)
1 12-41)-5 -8 (1, —8)
2 (22—42) -5 -9 2, -9)
3 (32 —-43)-5 -8 (3, —8)
4 (42-44)-5 -5 (4, —5)
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22c¢.

23a.

23b.

23c.

24a.

24b.

A 40
\o X
\ |
\ |
\ /
f(x)=x2—4x—é|\ /
EEE 2.~

flx) =x%2 + 12x + 36
Since ¢ = 36, the y-intercept is 36.
Axis of symmetry:

b

X= Toa
_ 12
= T2
x=—6
The equation for the axis of symmetry is x = —6.
Therefore, the x-coordinate of the vertex is —6.
x x2 + 12x + 36 fx) | (x, f(x)
-8 |(-82+12(-8)+36| 4 (—8,4)
-7 1 (=712 + 12(-7) + 36 1 (=7, 1)
-6 |(—62+12(-6)+36| O (—6,0)
-5 | (—=5)2 + 12(-5) + 36 1 (=5,1)
-4 | (—42+12(-4)+36| 4 (—4,4)
fix)
5,7
/
4,7
- L
|f(x)=x + 12x + 36| o
\ |/
-16 |-12 |-8 [-4 |O|«x
| | (-6, 0)
flx) =3x2+6x — 1
Since ¢ = —1, the y-intercept is —1.
Axis of symmetry:
b
x=—5,
__ 6
X = o)
x=-1
The equation for the axis of symmetry is x = —1.
Therefore, the x-coordinate of the vertex is —1.
x 3x2+6x—1 fx) | (x, flx)
-3 3(-32+6(-3) -1 8 (-3,8)
-2 13(-22+6(-2)-1| -1 (=2,-1
-1 (3(-12+6(-1) -1 —4 |(-1,-4)
0 3(0) +6(0) — 1 -1 0, -1
1 3(1)+6(1) -1 8 1, 8)




24c.

25a.

25b.

25c¢.

26a.

26b.

f(x)} 4

>

f(x) = 3x2+6x—1|

\|/

‘(—1‘, —‘4)

flx) = —2x2 + 8x — 3

So,a = —2,b=8,and ¢ = —3.
Since ¢ = —3, the y-intercept is —3.
Axis of symmetry:

__b
X= "o

___ 8
X= T

x=2
The equation for the axis of symmetry is x = 2.
Therefore, the x-coordinate of the vertex is 2.

x | —2x2+8x -3 | fx) | (x, fx)
0 |—2(0%+80)—3| -3 0, -3)
1 |-2(1)2+8(1)—3 (1, 3)
2 |—-2(2)2+8(2)— 3 (2,5)
3 |-2(832+8(3)—3 3,3
4 |-2(4)2+84)—3| -3 4, -3)
) 4 (2,5)
|
If(x) = —2x+ 8x— 3|
[
| \
o|/ \ X
\
flo) = —3x2 —4x > flx) = —3x2 —4x + 0

So,a =—-3,b=—4,and c = 0.
Since ¢ = 0, the y-intercept is 0.
Axis of symmetry:

b

x=—5
_ =4
X = T3
__2
X="3

The equation for the axis of symmetry is x = —

Therefore, the x-coordinate of the vertex is —%.

x —3x2 — 4x fx) | (&, fx)
2| —3(-22-4(-2) | -4 |(-2,-4)
-1 | —=3(-1)2—4(-1) 1 (-1,1
HEEE I
0 —3(0)2 - 4(0) 0 (0, 0)
1 —-3(1)2 — 4(1) =7 1, -7

3-

26c¢.

27a.

27b.

27c.

28a.

28b.

[ f(X)

\

\

|f(x) = —3x" — 4x| \
|
|

f)=202+5x — flx)=2x2+5x+0
So,a =2,b=5,and ¢ = 0.

Since ¢ = 0, the y-intercept is 0.

Axis of symmetry:

__b
X= "o
__. 5
X= T
5
x=-—7
The equation for the axis of symmetry is x = f%

Therefore, the x-coordinate of the vertex is —%

x 2x2 + 5x f&® | &, flx)
-3 | 2(—38)2 + 5(-3) 3 | (-3,3)
-2 | 2(-2)% + 5(-2) -2 | (-2,-2)
I EE I
-1| 2(-1 +5(-1) -3 | (-1,-3)
2(0) + 5(0) 0 (0, 0)
N [ 04 4
|
\ Llf(x) =2+ 5x|
\| lo
\ X
/
(-9

flx) =0.5x2 — 1 - f(x) = 0.5x2 + 0x —1
So,a =0.5,b=0,andc = —1.

Since ¢ = —1, the y-intercept is —1.
Axis of symmetry:

__b
X= T9q

___0
X = T205)
x=0

The equation for the axis of symmetry is x = 0.
Therefore, the x-coordinate of the vertex is 0.

x 0.5x2 — 1 fx) (x, f(x))
-2 05(-22 -1 1 (-2,1)
-1| 05(-12—-1 | —05 |(—1,—-0.5)
0.5(0)2 — 1 -1 0, -1)
0.5(1)2 - 1 -0.5 | (1,-0.5)
21 0522-1 1 2,1
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28c.

29a.

29b.

29c.

30a.

30b.

A fx) 4
\\ [ ‘2 III
\Ig(x)=0.5x -1
\ /
o
N / X
(0‘, —‘1)

fx) = —0.25x% — 3x > f(x) = —0.25x2 — 3x + 0
So,a = —0.25,b = —3,and ¢ = 0.

Since ¢ = 0, the y-intercept is 0.

Axis of symmetry:

b
x =

T2
_ =3
X = T2(-0.25)
x=—6
The equation for the axis of symmetry is x = —6.

Therefore, the x-coordinate of the vertex is —6.

x —0.25x2 — 3x fx) | (x, fx))
-8 | —0.25(-8)2 — 3(-8) | 8 (-8,8)
-7 1 -025(=72—-3(-7)| 8.75 |(-17,8.75)
-6 | —0.25(-6)2 — 3(-6) | 9 (—6,9)
-5 | —0.25(—5)2 — 3(—5) | 8.75 |(—5,8.75)
-4 | —0.25(-4)2 —3(—4)| 8 (—4,8)
| | (-6,9 g}
/ \
-8 |-4 |0 X
/ \
—4
l A
1 fx) = —0.25¢* — 3x #
flx) = %xz + 3x + %
Since ¢ = g, the y-intercept is g.
Axis of symmetry:
b
x=—5,
x=—
2[3)
x=—
The equation for the axis of symmetry is x = —3.

Therefore, the x-coordinate of the vertex is —3.

x A2 +3+y | f@ | @ f@)
—5 | $(-BR+3(-5)+5| 2 | (5,2
4|y 30+ 5| 3 | (-4
~3 | 5(-32+3(-3)+5| 0 | (-3,0
2|22 +32+5 | 3 | (-23)
1| 3(-12+3(-D+5| 2 | (-1,2
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30c.

3la. f(x) = x% — %x -

31b.

)

\\

—3.0)
,(3,0
L LT 1

=lx2+3x+%

2

ol [x
f(x) |

©|oo

. . .8
Since ¢ = —g, the y-intercept is —7.

Axis of symmetry:
b

X 222
__ s
X= "o
1
x=73

. . . 1
The equation for the axis of symmetry is x = 3.

Therefore, the x-coordinate of the vertex is é

x| 2-23%-2 | f@ | & f@)
“Lew-jen-g| g | (-1
o or-30-5 | 5 |(0.-3)
LT | 1 B
L ar-3m-5 | -5 | (L3
2| @2-Z2-% | ¥ (2, 176)
3lc. I\ fx)
/
L\ I
) = x = 2x - & /
o/
\WARE
(=
32. For this function, a = 3,5 = 0, and ¢ = 0. Since

33.

a > 0, the graph opens up and has a minimum

. . 0
value. The x-coordinate of the vertex is —23 or 0.

flx) = 3x2
£(0) = 3(0)?
=0

Therefore, the minimum value of the function
is 0.

For this function,a = —1,b =0, and ¢ = —9.
Since a < 0, the graph opens down and has a

maximum value. The x-coordinate of the vertex
0

is —o1 OF 0.

flx) = —x2 -9

f(0)=—(02-9
=-9

Therefore, the maximum value of the function
is —9.



34.

35.

36.

37.

38.

39.

For this function,a = 1,5 = —8, and ¢ = 2.
Since a > 0, the graph opens up and has a
minimum value. The x-coordinate of the vertex
is —% or 4.
flx) =x%2 — 8x + 2
f(4)=(4)2 — 8(4) + 2

=-14
Therefore, the minimum value of the function
is —14.
For this function,a = 1,5 = 6,and ¢ = —2.
Since a > 0, the graph opens up and has a
minimum value. The x-coordinate of the vertex is

6
—31) Or -3.
flx) =x%2+6x — 2
f(=3)=(-32+6(-3) — 2
=-11
Therefore, the minimum value of the function
is —11.
f)=4x —x2+1 >flx)=—x2+4x+ 1
For this function,a = —1,b =4,and ¢ = 1.
Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex is

4
—31) Or 2.

f) = =22 +4x + 1
f2)=—-22+42)+1

=5
Therefore, the maximum value of the function
is 5.
fx) =3 —x2—6x > flx)=—x2—6x+3
For this function,a = —1,b = —6, and ¢ = 3.
Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex

is —2(%61> or —3.

flx) = —x% — 6x + 3
f(=3)=—(-32-6(-3)+3

=12

Therefore, the maximum value of the function
is 12.
fa)=2x +2x2+5 >flx) =222+ 2x + 5
For this function,a = 2,6 = 2, and ¢ = 5.
Since a > 0, the graph opens up and has a
minimum value. The x-coordinate of the vertex
. 2 1
is =5 or —3.

flx)=2x2+2x+ 5

DAy

2
Therefore, the minimum value of the function
)
1S 9
f)=x—2x2 -1 > flx)=—-222+x—1
For this function, ¢ = —2,b =1,and ¢ = —1.
Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex

L1 1
1S 2(-2) or 7.

40.

41.

42,

43.

fx)=—-222+x—1

) )

)
Therefore, the maximum value of the function is
7

e
flx)=—7 — 322 + 12x — f(x) = —3x% + 12x —7
For this function,a = —3,b =12, and ¢ = —7.
Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex

is —2(1%23) or 2.
fle) = —3x2+ 12x — 7
f(2) = -3(22 +12(2) — 7

=5
Therefore, the maximum value of the function
is 5.
flx) = —20x + 5x2 + 9 — f(x) = 5x2 — 20x + 9
For this function,a = 5,5 = —20, and ¢ = 9.
Since a > 0, the graph opens up and has a
minimum value. The x-coordinate of the vertex

is —% or 2.
flx) =5x2 — 20x + 9
f(2) = 5(2)2 — 20(2) + 9
=-11
Therefore, the minimum value of the function
is —11.
For this function, a = —%, b=—-2,andc = 3.

Since a < 0, the graph opens down and has a
maximum value. The x-coordinate of the vertex

is —@ or —2.

2

flx) = ,%xz - 2x+ 3
f(=2) = —o(~2) — 2(-2) + 3

=5
Therefore, the maximum value of the function
is 5.
For this function, a = %, b=-5,andc = —-2.
Since a > 0, the graph opens up and has a

minimum value. The x-coordinate of the vertex
is — 2 or =
ofi)

f(x) =%x2 — 5x — 2
{212 s
31
BE)

Therefore, the minimum value of the function

.81
18 3 -
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44.

45.
46.

47.
48.

49.

50.

51.

h(x) is a quadratic function with a = —0.025,
b=2,andc = 0.
b

x =

2a
_ 2
X = T9(=0.025)
x =40

The equation of the axis of symmetry is x = 40.
Therefore, the x-coordinate of the vertex is 40.

h(x) = —0.025x2 + 2x
h(40) = —0.025(40)2 + 2(40)

=40

Therefore, the vertex of the graph is (40, 40).
The maximum height of the arch is 40 meters.
h(t) is a quadratic function with ¢ = —16, b = 80,
and ¢ = 200. Since a < 0, the function has a
maximum value at the vertex of the graph.

b
2
_ 80
= T 2(-16)

=25
h(t) = —16¢2 + 80t + 200
h(2.5) = —16(2.5)% + 80(2.5) + 200
= 300
This means the maximum height is 300 feet at
2.5 seconds after firing.
The y-intercept is the initial height of the object.

Let x = the width of the kennel.
Then 120 — 2x = the length of the kennel.

t-coordinate of the vertex = —

Let x = the width of the kennel.

Then 120 — 2x = the length of the kennel.
Area is width multiplied by length.
—_— N —— ——
Alx) = x . (120 — 2x)

= x(120) + x(—2x)
= 120x — 2x2
= —2x2 + 120x

A(x) is a quadratic function with @ = —2, 6 = 120,
and ¢ = 0. Since a < 0, the function has a
maximum value at the vertex of the graph.

x-coordinate of the vertex = —%
_ 120
= T 2(-2)
=30
This means the kennel should have a width of
30 feet and a length of 120 — 2(30) or 60 feet to
have the greatest area.
Alx) = —2x2 + 120x
A(30) = —2(30)2 + 120(30)
= 1800
The maximum area of the kennel is 1800 square
feet.

Let x = the number of $1 increases.
Then 8 + x = the fare per passenger and
300 — 20x = the number of passengers.
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52.

53.

54.

The the number multiplied the fare per
income  of passengers by passenger.
—_— —_

Ix) = (300 — 20x) 8+x)

300(8) + 300(x) — 20x(8) — 20x(x)
= 2400 + 300x — 160x — 20x2
= 2400 + 140x — 20x2
= —20x2 + 140x + 2400
I(x) is a quadratic function with ¢ = —20,
b = 140, and ¢ = 2400. Since a < 0, the function
has a maximum value at the vertex of the graph.

. b
x-coordinate of the vertex = —5~

_ 140
= 220

=3.5
This means the company should make

3.5 increases to maximize their income. Thus, the
fare should be 8 + 3.5 or $11.50.

I(x) = —20x2 + 140x + 2400

1(3.5) = —20(3.5)2 + 140(3.5) + 2400
= 2645

The maximum income the company can expect is
$2645.

Let x = the length of the rectangle.
Then 8 — %x = the height of the rectangle.

Area is length multiplied by height.
—_ =\ — =
Ax) = «x (8 - %x)

4
-5 b=28,

and ¢ = 0. Since a < 0, the function has a
maximum value at the vertex of the graph.

A(x) is a quadratic function with a =

. b
x-coordinate of the vertex = —5~

2(-3)
=5
This means the maximum area occurs with length
5 inches and height 8 — %(5) or 4 inches.

C; The x-coordinate of the vertex of y = ax? + ¢ is

—% or 0, so the y-coordinate of the vertex, the

minimum of the function is @(0)2 + ¢ or c.
Fory = 8.6x2 — 12.5,a0 =8.6,b =0, and
c=—125.

Therefore the minimum value is —12.5.



55. If a quadratic function can be used to model ticket
price versus profit, then by finding the
x-coordinate of the vertex of the parabola you can
determine the price per ticket that should be
charged to achieve maximum profit. Answers
should include the following.

e If the price of a ticket is too low, then you won’t
make enough money to cover your costs, but if
the ticket price is too high fewer people will buy
them.

¢ You can locate the vertex of the parabola on the
graph of the function. It occurs when x = 40.
Algebraically this is found by calculating

4000
2(—50)

or 40. Thus the ticket price should be set at $40

each to achieve maximum profit.

b . . .
x = —5, which, for this case, is x =

56. C;Fory =6x2+9,a=6,b=0,and c = 9.
b
x= 5
__0
X= T2
x=0

The equation of the axis of symmetry is x = 0,
which is the y-axis.

57. C;The smooth curve passing through the points
(1, 6), (2, 3), (3, 2), (4, 3), and (5, 6) forms a
parabola. Therefore, these coordinate pairs

represent a quadratic relationship.
Graph f(x) = 3x2 — 7x + 2 so that the vertex of
the parabola is visible.
Select 3: minimum from the CALC menu.
Using the arrow keys, locate a left bound and

press |ENTER|.
Locate a right bound and press |[ENTER| twice.

The cursor appears on the minimum value of the
function, and the coordinates are (1.17, —2.08).
Graph f(x) = —5x2 + 8x so that the vertex of the
parabola is visible.

Select 4: maximum from the CALC menu.

Using the arrow keys, locate a left bound and

press |[ENTER]|.
Locate a right bound and press [ENTER| twice.

The cursor appears on the maximum value of the
function, and the coordinates are (0.80, 3.20).
Graph f(x) = 2x2 — 3x + 2 so that the vertex of
the parabola is visible.

Select 3: minimum from the CALC menu.

Using the arrow keys, locate a left bound and

press [ENTER|.
Locate a right bound and press |[ENTER| twice.

The cursor appears on the minimum value of the
function, and the coordinates are (0.75, 0.88).

Graph f(x) = —6x2 + 9x so that the vertex of the
parabola is visible.

Select 4: maximum from the CALC menu.

Using the arrow keys, locate a left bound and

press |ENTER|.

58.

59.

60.

61.
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Locate a right bound and press [ENTER| twice.

The cursor appears on the maximum value of the
function, and the coordinates are (0.75, 3.38).
Graph f(x) = 7x% + 4x + 1 so that the vertex of the
parabola is visible.

Select 3: minimum from the CALC menu.

Using the arrow keys, locate a left bound and

press [ENTER|.

Locate a right bound and press |[ENTER| twice.
The cursor appears on the minimum value of the
function, and the coordinates are (—0.29, 0.43).

Graph f(x) = —4x2 + 5x so that the vertex of the
parabola is visible.

Select 4: maximum from the CALC menu.
Using the arrow keys, locate a left bound and

press |ENTER|.
Locate a right bound and press |[ENTER| twice.

The cursor appears on the maximum value of the
function, and the coordinates are (0.62, 1.56).

62.

63.

Page 293 Maintain Your Skills
64. il4 = (i2)7
= (-1

-1

65.(4 - 3i))—(5—-6i)=4 -5 +[-3—-(-6)i
=-1+3i

66. (7 + 20)(1 — i) = 7(1) + 7(—i) + 2i(1) + 2i(—i)

=7—Ti+2i — 2i2

=7 —-5i —2(—-1)
=9 - 5i
67.5-Vb+2=0
5=Vb+2
52= (Vb + 2)2
25=b+2
23=5b
Check 5 -Vb+2=0
5-V23+220
0=0v

The solution is 23.

68. Vx+5+6=4
Vx+5=—-2

(Va +5) = (-2)3
x+5=-8
x=—13
Check Vx+5+6
V-13 +5+62
\3/—_84‘6;
4=4 v

The solution is —13.

o kol
NGNS
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69. Vn+12-Vn=2
Vn+12=2+Vn
(Vn +122=(2 + Vn)?
n+12=44+4Vn+n

8 =4Vn
2=Vn
(2% = (Vn)?
4=n
Check Vn + 12 - Vn =2
Vi+12-V4z22
2=2 Vv

The solution is 4.
70.14 1 -3]+[6 —5 8]
=[4+6 1+ (-5 -3+ 8]
=[10 -4 5]
7.2 -5 7-[-3 8 1]
=2-(-3 -5-8 7-(-1]
=[5 -13 8]
-7 5 —11] _[4(=7) 4(5) 4(—11)
72. 4[ 2 —4 9} |42 49 4(9)]

—-28 20 —44
8 —16 36

73, —o| 73 0 12]_[-2(=3) —2(0) —2(12)
"TA -7 L 4T -2 _2<l) —2(4)
3 L 3
|6 0 —-24
|14 -2 -8
L 3
74.y = —3x
y—x=4->y=x+4
IRy
y=—3xr\
(_‘1‘3) W—X=4L
(o] X
\
A

The graphs intersect at (—1, 3). Since there is one
solution, this system is consistent and
independent.
75. flx) =x*+ 2x — 3
f(2)=(2)2+22) — 3
=4+4-3
=5
76. flx)=-—x2—4x+5
f(=3)=—(-32—-4(-3)+5
=-9+12+5
=8
77. flx)=3x%+ Tx
f(=2) = 3(—2)2 + 7(—2)
=12 - 14
=-2
2
78. flx)=3x%+2x -1
f(=8) = 2(-3)2 + 2(-3) — 1

=6-6-1
=-1
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g-2 | Solving Quadratic Equations
by Graphing

Page 297 Check for Understanding

1a. The solution is the value that satisfies an
equation.

1b. A root is a solution of an equation.

lc. A zero is the x value of a function that makes
the function equal to 0.

1d. An x-intercept is the point at which a graph
crosses the x-axis. The solutions, or roots, of a
quadratic equation are the zeros of the related
quadratic function. You can find the zeros of a
quadratic function by finding the x-intercepts of
its graph.

2. Sample answer: f(x) = 3x2 + 2x — 1;
3x?2+2x —1=0

3. The x-intercepts of the related function are the
solutions to the equation. You can estimate the
solutions by stating the consecutive integers
between which the x-intercepts are located.

4. From the graph, we can see that the zeros of the
function are —4 and 1. Therefore, the solutions of
the equation are —4 and 1.

5. From the graph, we can see that the zeros of the
function are —2 and 1. Therefore, the solutions of
the equation are —2 and 1.

6. The graph has only one x-intercept, —4. Thus, the
equation’s only solution is —4.

7. Graph the related quadratic function
flx) = —x% — Tx.

x | 5| —-4|-35 | —-3]| -2
fx)| 10 | 12 [12.25]| 12 | 10
fix

f(x) = —x2 —7)‘(J

%6 |4 |2 |0 X
Yy [ [T [N
From the graph, we can see that the zeros of the
function are —7 and 0. Therefore, the solutions of
the equation are —7 and 0.




8. Graph the related quadratic function R LC) f

flx) =22 — 2x —24. o) v
x | -1 0 1 2 3 6 II
fx)| —21| —24 | —25 | —24 | —21 \ /
§
e
N o[ [ 4] s |x IR
\ | f(x) = 4x2 — 7x — 15|
-6 _‘24 l —
\ o PTITT]
\! /
12 The x-intercepts are 3 and between —2 and —1.
\ /
\ / So one solution is 3, and the other is between —2
i and —1.
_%# Af(x) =x2—-2x—24 12. Graph the related quadratic function
‘ flx) = 242 — 2x — 3.
From the graph, we can see that the zeros of the x| -1] o 05 1 2
function are —4 and 6. Therefore, the solutions of i
the equation are —4 and 6. f@®)| 1 | -3 |-385| -3
9.x2+3x=28>x2+3x —28=0 A0 TA
Graph the related quadratic function | ]
flx) = x2 + 3x — 28. |
x | 6| -4 | —-15 0 2
fix)| —10 | —24 |-30.25| —28 | —18 \ o]/ X
A [ ] Hf \ .IS
“\ 7 Tol  § % [f(x) = 22— 2x— 3
ol [ [ [ ]
\ } II The x-intercepts of the graph are between —1
- and 0 and between 1 and 2. So, one solution is
\ ‘15 ' d 0 and bet land 2.S lution i
1/ between —1 and 0, and the other is between
24 1 and 2.
) = X2 +3x— 2é‘|\ 13. Let x = one of the numbers. Then 5 — x = the
other number.

Since the product of the two numbers is —14, you

From the graph, we can see that the zeros of the
know that x(5 — x) = —14.

function are —7 and 4. Therefore, the solutions of

the equation are —7 and 4. x(5 — x; =14
10. Graph the related quadratic function ) Sc —x%=—14
flx) = x2 + 10x + 25. —x+bhx+14=0
You can solve —x? + 5x + 14 = 0 by graphing the
x | -7|-6|-5|—-4]| -3 related function f(x) = —x2 + 5x + 14.
fx)] 4 | 1 | 0] 1] 4 x| 1|2 |25 3|4
YRRL) f@)| 18 | 20 |2025] 20 | 18
\ | .
\ | fx i_:;(x) = X2+ 5x+ 14]
T W N N 0 N A I 18
1% \
\ /
f
L Oy x \
f(x) = x24+10x + 25 | Jo 4 [\s X
A

The graph has only one x-intercept, —5. Thus, the
equation’s only solution is —5.
11. Graph the related quadratic function

The graph has x-intercepts at —2 and 7. This
means the original equation has solutions —2

flx) = 4x? — 7x — 15. and 7.
Ifx=-2,then5 —x=5—-(-2)or 7.
x | -1] 0 1 2 3 Ifx="7then5 —x=5—Tor —2.

f@)| —4|-15|-18| -13| 0 Thus, the two real numbers are —2 and 7.
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14.

15.

16.

17.

18.

19.

20.

21.

From the graph, we can see that the zeros of the
function are 0 and 6. Therefore, the solutions of
the equation are 0 and 6.

The graph has only one x-intercept, 3. Thus, the
equation’s only solution is 3.

The x-intercepts of the graph are —2 and between
1 and 2. So, one solution is —2, and the other is
between 1 and 2.

The graph has only one x-intercept, 0. Thus, the
equation’s only solution is 0.

The x-intercepts of the graph are 3 and between
—1 and 0. So, one solution is 3, and the other is
between —1 and 0.

The graph has no x-intercepts. This means that
the equation has no real solutions.

Graph the related quadratic function
flx) = x% — 3x.
x 0 1 1.5 2 3
fx)| 0 | -2 |—-225| -2

fx) 4

—]

|
/

ﬁ(x) =x2— 3x|

From the graph, we can see that the zeros of the
function are 0 and 3. Therefore, the solutions of
the equation are 0 and 3.

Graph the related function f(x) = —x2 + 4x.

x| 0| 1] 2] 3] 4
fx)| 0 | 3| 4] 3]0

fx)

|f(x)=x2+4w

|
I
4

\
\
\
\

From the graph, we can see that the zeros of the
function are 0 and 4. Therefore, the solutions of
the equation are 0 and 4.
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22.

23.

24,

Graph the related function f(x) = x2 + 4x — 4.
x | -4|-3[-2|-1]| 0
fx)| -4 | -7|-8| -7 -4
f(x)
o) X

—1
— ]

\ /
!
[f(x) = x2 + 4x — 4]
L[]
The x-intercepts of the graph are between —5 and
—4 and between 0 and 1. So, one solution is

between —5 and —4, and the other is between 0
and 1.

Graph the related function f(x) = x2 — 2x —1.

x -1 0 1 2 3
fo| 2 | -1 2] -1] 2

Al fro0 T 14

\ /

\ /
(9]
A\

[f(x) = x2 — 2x — 1|
x| [ 1]

The x-intercepts of the graph are between —1
and 0 and between 2 and 3. So, one solution is
between —1 and 0, and the other is between 2
and 3.

—x24+x=-20>—-22+x+20=0

Graph the related function f(x) = —x2 + x + 20.

0.5 1 2
20.25| 20 | 18

-1 0
18 | 20

f(x) = —x2+ x+ 20
f

12

X

f(x)

f(x)

\
\

/6

\
-8 o 4\| 8x
A, AN
From the graph, we can see that the zeros of the
function are —4 and 5. Therefore, the solutions of

the equation are —4 and 5.




25. %2 —9x=—-18 5x2— 9%+ 18=0
Graph the related function f(x) = x2 — 9x + 18.

x 3 4 4.5 5 6
f&x)| 0 -2 [—2.25| -2 0
f(x) K
\
\
\ /
(o] X

[f(x) = x2— 9x + 18

From the graph, we can see that the zeros of the
function are 3 and 6. Therefore, the solutions of
the equation are 3 and 6.

26. Graph the related function f(x) = x? + 14x + 49.
x | —-9|-8|-7|-6| -5
fx| 4 1 0 1 4
A
\ /
/
A
| o %

[(x) = x2 + 14x + 49} |

217.

The graph has only one x-intercept, —7. Thus, the
equation’s only solution is —7.

—12x +x2=-386 >x? — 12x + 36 =0
Graph the related function f(x) = x2 — 12x + 36.

x| 4|5 |6 | 7|8
fx)| 4 | 1| 0] 1| 4

fx) l‘

)L

\

/

o 1/ X
[#(x) = x2 — 12x + 36|

The graph has only one x-intercept, 6. Thus, the
equation’s only solution is 6.
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28.2x2 - 3x=9—->2x2-3x—9=0
Graph the related function f(x) = 2x2 — 3x — 9.

x -1 0 1 2 3
f(x) -10| -7 0

40 [ 4

U Tr0 = 2x2 = 3x = 9]

The x-intercepts of the graph are 3 and between
—2 and —1. So, one solution is 3, and the other is
between —2 and —1.

29. 4x? —8x=5—>4x>—-8x —5=0
Graph the related function f(x) = 4x® — 8x — 5.

x | -1 0 1 2

fx)

7

-5

-9

-5

ke

\

f
l

N
\ Irf(x) =4x2—8x—5

The x-intercepts of the graph are between —1
and 0 and between 2 and 3. So, one solution is
between —1 and 0, and the other is between 2
and 3.

30. 2x2 = —-H5x+ 12 > 22+ 5x — 12=0
Graph the related function f(x) = 2x2 + 5x —12.

x |-3|-2|-1] 0 |1
f@| -9 |-14|-15| -12| =5
f(x).
o
\
\ 4
\ L
\ /
-12
/N
[f(x) = 2x2 + 5x — 12|

The x-intercepts of the graph are —4 and between
1 and 2. So, one solution is —4, and the other is
between 1 and 2.
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31.2x2=x+15>222—-x—15=0

Graph the related function f(x) = 2x2 — x —15.

x | -2 -11] 0 1 2
fx)| -5 |-12| -15| -14 | -9
f(x)
"{ 0 % X
_4 I
o
\ ]
\
—‘15 f(x) = 2x2— x — 15

The x-intercepts of the graph are 3 and between
—3 and —2. So, one solution is 3, and the other is
between —3 and —2.

32. Graph the related function f(x) = x2 + 3x — 2.

x -3 -2|-15]| -1 0
f@| -2 | —4|-425| -4 | -2
AP

\ o[/ x
h
[f() = x2 + 3x— 2]

The x-intercepts of the graph are between —4 and
—3 and between 0 and 1. So, one solution is
between —4 and —3, and the other is between 0
and 1.

33. Graph the related function f(x) = x2 — 4x + 2.

x| o] 1]2]3]4
fo] 2 [-1]-2]-1] 2
Af(x) A
\ /
\ /
0 X

if(x)=x2—4x+2[
HEEEE

The x-intercepts of the graph are between 0 and 1
and between 3 and 4. So, one solution is between
0 and 1, and the other is between 3 and 4.
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35.

36.

34. Graph the related function f(x) = —2x2 + 3x + 3.

x | -1 0 1 2 3

fo| -2 3| 4|1 ]-6
fx) E‘(7x)‘=‘—2;(2-‘|-3x+3|
Y
[
|
[o) X

y

T

The x-intercepts of the graph are between —1
and 0 and between 2 and 3. So, one solution is
between —1 and 0, and the other is between 2
and 3.

Graph the related function f(x) = 0.5x% — 3.
x | 2| -1 0 1 2
fa)| -1 -25] -3 [-25] -1

f(x)
\ /
\ /
\ i
\ /
0o X
N
f(x) = 0.5x% — 3]
[ T[]

The x-intercepts of the graph are between —3 and
—2 and between 2 and 3. So, one solution is
between —3 and —2, and the other is between

2 and 3.

Graph the related function f(x) = x2 + 2x + 5.
x | -3|-2|-1(0 1
fo)| 8 | 5 | 4| 5 | 8

[ [}

\ /

o) X

The graph has no x-intercepts. This means that
the original equation has no real solution.



37. Graph the related function f(x) = —x2 + 4x — 6.

x 0 1 2 3 4
fx)

=
=
Il
|
>
N
+
~
<
|
2]

AU

/ \
Y A

The graph has no x-intercepts. This means that
the original equation has no real solution.

38.
other number.

Since the product of the two numbers is 72, you

know that x(—17 — x) = 72.
x(—17 —x) =72
—17x — x2 =172
—x2—17x —72=0

You can solve —x2 — 17x — 72 = 0 by graphing the

related function f(x) = —x2 — 17x — 72.

x |10 -9 |-85| -8 | -7

f&| -2 0 [025| 0 | -2
fx)

170 = —x2—17x— 72|

4_,_—«’:
|
L
o)
>

The graph has x-intercepts at —9 and —8. This
means the original equation has solutions —9
and —8.

Ifx =-9,then —17 —x = —-17 — (—9) or —8.
Ifx = -8, then —17 —x = —17 — (—8) or —9.
Thus, the two real numbers are —9 and —8.

Let x = one of the numbers. Then —17 — x = the
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39.

40.

Let x = one of the numbers. Then 7 — x = the
other number.
Since the product of the two numbers is 14, you
know that x(7 — x) = 14.

x(7T—-—x)=14

Tx — x2 =14
—x2+Tx—14=0
You can solve —x2 + 7x — 14 = 0 by graphing the
related function f(x) = —x2 + Tx — 14.

x 2 3 3.5 4 5
flx)| —4 -1.75| -2 | —4

YT
ly=—X+7x-1]-
X

B

o \

/ \
Y \|

The graph has no x-intercepts. This means that
the original equation has no real solutions. Thus,
it is not possible for two numbers to have a sum
of 7 and a product of 14.
Let x = one of the numbers. Then —9 — x = the
other number.
Since the product of the two numbers is 24, you
know that x(—9 — x) = 24.

x(—9 —x)=24

—9x —x2=24

—x2—9x —24=0
You can solve —x2 — 9x — 24 = 0 by graphing the
related function f(x) = —x2 — 9x — 24.

x | -6]-5]-45]-4]-3
f@)| -6 | -4]-375] -4 | -6
y
(o] X

Y Al

The graph has no x-intercepts. This means that
the original equation has no real solutions. Thus,
it is not possible for two numbers to have a sum
of —9 and a product of 24.
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41.

42,

Let x = one of the numbers. Then 12 — x = the
other number.
Since the product of the two numbers is —28, you
know that x(12 — x) = —28.

x(12 — x) = —28

12x — x2 = —28
—x2 4+ 12x +28=0
You can solve —x2 + 12x + 28 = 0 by graphing the
related function f(x) = —x2 + 12x + 28.

x | -2 2| 6 |10 14
fa)| 0 | 48 [ 64 | 48 | 0O
0 [1(x) = —x2 + 12x + 28]

40
A \
/ \
o 4 8 12 \X
| 4 LTI TN

The graph has x-intercepts at —2 and 14. This
means the original equation has solutions —2
and 14.

Ifx = -2, then 12 — x = 12 — (—2) or 14.

Ifx =14, then 12 — x = 12 — 14 or —2.

Thus, the two real numbers are —2 and 14.
We need to find ¢ when v, = 64 and A(¢) = 0.
Solve 0 = 64t — 162,

0 = 64t — 16¢2

0=—16¢2 + 64t

Graph the related function y = —16¢2 + 64¢ using
a graphing calculator. Use the ZERO feature,

[CALC], to find the positive zero of the

function.

[Fi=-167"z+6n4

w=y Y=0
[—10, 10] scl: 1 by [—100, 100] scl: 10

The positive zero of the function is 4.
The arrow will hit the ground in 4 seconds.
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43.

44.

45.

We need to find ¢ when v, = 48 and A(¢) = 0.
Solve 0 = 48t — 16¢2.

0 = 48¢ —16¢2

0= —16¢2 + 48¢

Graph the related function y = —16¢2 + 48¢ using
a graphing calculator. Use the ZERO feature,

[CALCI, to find the positive zero of the

function.

[Fi=-16%"z+48

L

ol

[—10, 10] scl: 1 by [—100, 100] scl: 10

The positive zero of the function is 3.

The ball will hit the ground in 3 seconds.

We need to find ¢ when v, = 190 and A(¢) = 0.
Solve 0 = 190t — 16¢2.

0 =190t — 16¢2

0 = —16¢2 + 190¢

Graph the related function y = —16¢2 + 190¢
using a graphing calculator. Use the ZERO

feature, [CALC], to find the positive zero

of the function.

1= -1gH"z+190H

#=11 B7E /-.-:_q \

[—20, 20] scl: 2 by [—1000, 1000] scl: 100

The positive zero of the function is about 11.9.
The flare will hit the water in about 12 seconds.
We need to find s when d = 50.

2
Solve % = 50.
82
o2 = 90

SZ

0=—5,+50

Graph the related function y = —% + 50 using a
graphing calculator. Use the ZERO feature,
[CALC], to find the positive zero of the function.

[Fi=-taz/zui+En

Bt
/ N

B=3y gYy401g [y=y 35099 -7 |
[-50, 50] scl: 5 by [—100, 100] scl: 10

The positive zero of the function is about 34.6.
The car was traveling about 35 miles per hour.



46.

417.

48.

49.

50.

51.

We need to find ¢ when 2 = 1050 and A(¢) = 0.
Solve 0 = —16¢2 + 1050.

Graph the related function y = —16¢2 + 1050
using a graphing calculator. Use the ZERO

feature, [CALC], to find the positive zero

of the function.

=g q008zca |y=-5097F -5
[—10, 10] scl: 1 by [—1200, 1200] scl: 100

The positive zero of the function is about 8.1. The
object will reach the ground in about 8 seconds.

[Fi=-1a#"z+10E0

f(x) must have a zero between —4 and —2. The
value of the function changes from negative to
positive, therefore the value of the function is zero
between these two numbers.

Answers should include the following.

* h ;
180 x h(t) = —16t" + 185

160 |—\
140 V
120
100
80 \\
60
40
20 *
0 123 4s+5t
¢ Locate the positive x-intercept at about 3.4.
This represents the time when the height of the
ride is 0. Thus, if the ride were allowed to fall to
the ground, it would take about 3.4 seconds.
A; If 4 is a root, then 4 is a solution of the
equation, x2 + kx — 12 =0. Substitute 4 for x and
solve for k.
x2+kx—12=0
(42 +k4)—12=0
16 +4k —12=0

4k = —4
k=-1
B; For this equation,a = 1,b = 5, and ¢ = 6.
b
x=—5,
__.5
X= T
5
X= "9

The x-coordinate of the vertex is —g.

Graphy = |x + 1].

FHQ/

n=-1 Y=0
[—10, 10] scl: 1 by [—10, 10] scl: 1

The only x-intercept is —1. Thus, the equation’s
only solution is —1.

52. Graphy = |x| — 3.
[Fi=absiai-=

Tep

H=- Y=0
[—10, 10] scl: 1 by [—10, 10] scl: 1

[Fi=absiai-=

Ny

d= Y=o
[—10, 10] scl: 1 by [—10, 10] scl: 1

The x-intercepts of the graph are —3 and 3. Thus,
the solutions of the equation are —3 and 3.

53. Graphy = |x — 4] — 1.
[Fi=absta-wi-1

el

HE Y=0
10, 10] scl: 1 by [—10, 10] scl: 1
[F=absti-ai-1

el

n=e Y=
[—10, 10] scl: 1 by [—10, 10] scl: 1

The x-intercepts of the graph are 3 and 5. Thus,
the solutions of the equations are 3 and 5.

54. Graphy = — |x + 4| + 5.
[Fi=-absta+uieE

o

L~ \
#=-9 Y=i

[—12, 12] scl: 1 by [—10, 10] scl: 1

[Fi==absii+qi+E

s

L~ \
$=q Y=0

[—12,12] scl: 1 by [—-10, 10] scl: 1

The x-intercepts of the graph are —9 and 1. Thus,
the solutions of the equations are —9 and 1.
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55. Graphy = 2|3x| — 8. 58. fx) = —4x2+ 8x — 1

[Fi=zabsi3n1-8 Since ¢ = —1, the y-intercept is —1.
/ Axis of symmetry:
b
X= g
_ 8
X = T
i=-1.333233 [v=-2F-5 x=1
[—10, 10] scl: 1 by [—10, 10] scl: 1 The equation of the axis of symmetry is x = 1.

Therefore, the x-coordinate of the vertex is 1.

[F=Zapsizi-8:
x —4x?2+8x — 1 fx) | (x, flx))
-1 | -4(-12+8(-1)—1|-13 |(-1,-13)
0 —4(0)2 + 8(0) — 1 -1{ (0,-D
=1 k] Y=-2E-8 1 _4(1)2 + 8(1) -1 3 (1, 3)
[—10,19] scl: 1 by [—10, 10] scl: 1 5| —4er+s2 -1 | 1| @ -1
The x-intercepts of the graph are about —1.33 and >
about 1.33. Thus, the solutions of the equation are 3 43P +8@) -1 |13 ] B, ~13)

—1.33 and 1.33. fx)
56. Graphy = |2x + 3| + 1.

\\/ Y |f00= —ax* + 8x — 1|

o X
[~10, 10] scl: 1 by [~10, 10] scl: 1 Y|
The graph has no x-intercept. This means that the 59. f(x) = ix2 + 8 +4

original equation has no real solution. . . .
Since ¢ = 4, the y-intercept is 4.

Axis of symmetry:

. . . b
Page 299 Maintain Your Skills X= "%
57. flx) =x2 — 6x + 4 xz_il
Since ¢ = 4, the y-intercept is 4. 2 Z)
Axis of symmetry: x=—6
r= 2 The equation of the axis of symmetry is x = —6.
2_“ p Therefore, the x-coordinate of the vertex is —6.
S T @ | @, f@)
x=3 x X2 +3x+4 flx x, f(x
The equation of the axis of symmetry is x = 3. ol oo B B e
Therefore, the x-coordinate of the vertex is 3. 814(~87 +3(=8) +4]-4 (=8, ~4)
1
x x2 — 6x + 4 f&) | @&, f@) -7 Z(_7)2 +3(=7)+4|—-4.75 | (=7, —4.75)
1) ar-ew+4 | -1 ) @4 -1 ~6 | 1(—62+3(~-6)+4|-5 | (=6,-5)
2 22-62)+4 | -4 | (2,-4) I ;
3 37-63 14 | -5 | 3. -5 =5 | ;(=5)* + 3(=5) + 4| —4.75 | (-5, —4.75)
4 42-64)+4 | 4| 4,-4) -4 %(—4)2 +3(—4)+4|—4 (-4, -4)
5 | (562-66)+4 | -1 | (5,—-1)
AL L[] b
0o A A . oll
| | f(x)=1x2 +3x+4°|]
\ | [/ A
\ | /
o X \ o
—-12\-8 -4 J X
\ IF —4
=2 _ |
flx) = x 6x +4 (—6 _5) ‘
(3, -5 [ ]
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60.

61.

_1+4i 3+2i
T 3-2 "3+2i
_ 3+5i+2:2
T 9—42
1+ 5i

13

1 5,
13t st

‘ ~6(2) - (—3)(4)

=12 - (-12)

=24
2 -1 -6
64.| 5 0 3
2 11
0 3 5 3
2 11‘ ¢ 1)‘—3 11
2(0 — 6) + 1(55 — (—9)) — 6(10 — 0)
2(—6) + 1(64) — 6(10)
~12 + 64 — 60
-8
5 -2
0 6
4 2

62.

63.

=]
DN~

_ 50
-1 <] 5 3

0 6
4 2

-3
1

=6(0—24) —5(-6—-6)—2(-12—-0)
6(—24) — 5(—12) — 2(—-12)
—144 + 60 + 24
= —60
66. Let x = the number of adults.
Let y = the number of students.
Since the number of people cannot be negative, x
and y must be nonnegative numbers.
x=0andy=0
The theater seats 300 people.
x +y =300
Every two adults must bring at least one student.
x =2y
Graph the system of inequalities.

65.

|
= w o |

_ ~ 6 . -3 0
S LR

y
x+ y=300|

x= 2y
N\

(200, 100
/I

30
(o, 3oq¢
200

\
—100

PPl

\| 100 | 200 | 300 X
(0‘, 0) ‘ ‘
From the graph, the vertices of the feasible region
are at (0, 0), (0, 300), and (200, 100).

The function that describes the ticket sales is
fle,y) =2x +y.

A
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(x,y) 2x +y flx, y)
(0, 0) 2(0)+ 0 0
(0, 300) 2(0) + 300 300
(200, 100) | 2(200) + 100 | 500

The maximum value for the function is 500 at
(200, 100). This means the maximum amount of
money that can be raised is $500 when 200 adult
tickets are sold, and 100 student tickets are sold.
x2 + bx = x(x + 5)
x2 — 100 = (x + 10)(x — 10)
22— 11lx + 28 =x2 — 4x — Tx + 28
= (x2 — 4x) + (—7x + 28)
=x(x—4)—Tx—4)
= -k -—4)
x2 — 18x + 81 =x2 — 9x — 9x + 81
= (x2 — 9x) + (—9x + 81)
=x(x—9 -9 —-9)
= —-9)x—-9)
=(x—9)?
3x2+8x+4=3x2+6x+2x +4
= (3x2 + 6x) + (2x + 4)
=3x(x +2) + 2(x + 2)
=Bx+ 2)x +2)
6x2 — 14x — 12 = 2(3x2 — Tx — 6)
=2(3x2 — 9x + 2x — 6)
= 2[(3x% — 9x) + (2x — 6)]
= 2[3x(x — 3) + 2(x — 3)]
= 2(3x + 2)(x — 3)

67.
68.
69.

70.

71.

72.

Page 300 Graphing Calculator Investigation
(Follow-Up of Lesson 6-2)
1. Enter the speeds in L1 and the distances in L2.
The linear regression equation is
y = 4.343x — 89.669. Graph a scatter plot and the
regression equation.

[0, 85] scl: 5 by [0, 300] scl: 20
The quadratic regression equation is
y = 0.044x2 — 0.003x + 0.218. Copy the equation
to the Y= list and graph.

[0, 85] scl: 5 by [0, 300] scl: 20
The quadratic equation fits the data better.
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2. Use the CALC menu with the linear regression 4, x2 - 11x=0
equation. x(x—11)=0
x=0o0orx—11=0
x=11
The solution set is {0, 11}.
5. x2+6x—16=0
x—2x+8=0
; - x—2=0 orx+8=0
[0, 175] scl: 25 by [0, 600] scl: 50 x=2 x=—-8

At 100 miles per hour the braking distance is The solution set is {—8, 2}.
about 345 feet. 6. x? =49

x2—49=0
x—NDx+7=0
x—T7=0 orx+7=0

x=17 x=-7
The solution set is {—7, 7}.
¥ - 7. x2+9=6x
[0, 175] scl: 25 by [0, 600] scl: 50 x2—6x+9=0

(x—3)x—3)=0

At 150 miles per hour the braking distance is f—3-0orx—53=0

about 562 feet.

x=3 x=3
Use the CALC menu with the quadratic The solution set is {3}.
regression equation. 8. 4x2 — 18x = 12

4x2 — 18x —12=0
x—44x+3)=0
x—4=0o0or4x+3=0

x=4 4x = -3
3
] x=—
"= - . . 3
[0, 175] scl: 25 by [0, 1000] scl: 50 The solution set is {_Z’ 4}-
At 100 miles per hour the braking distance is 9. 5x2—5x—-60=0
about 440 feet. (5x — 20)(x +3)=0
5 —20=0 orx+3=0
5x = 20 x=-3
x=4

The solution set is {—3, 4}.
10. [x — (—Dlx—7) =0
0: x+4)x-7=0
0] scl: 50 x? —3x —28=10
A quadratic equation with roots —4 and 7 and
integral coefficients is x2 — 3x — 28 = 0.

[0, 175] scl: 25 by [0, 100

At 150 miles per hour the braking distance is
about 990 feet.

1 4
3. The quadratic estimates are much greater. 11. (x - E)(x - 5) =0

4. Sample answer: Choosing a model that does not 2R 2_
fit the data well may cause inaccurate predictions 6 3

2 _ _
when the data are very large or small. 6x 1x+4=0

A quadratic equation with roots % and % and

integral coefficients is 6x2 — 11x + 4 = 0.

6-3 | Solving Quadratic Equations 12, = (=)= - (-5)| = 0
by Factoring e+ d (x N é) —o
Page 303 Check for Understanding x? + %x + % =0

1. Sample answer: If the product of two factors is 15x2 + 14x +3=0

, th t least f the fact t b . . . . 3 1
zero, thet at feast one of the Tactors must be zero A quadratic equation with roots — and —3 and

2. Sample answer: roots 6 and —5;x2 —x — 30 =0 ) ) ]
integral coefficients is 15x% + 14x + 3 = 0.

3. Kristin; The Zero Product Property applies only
when one side of the equation is 0.
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13. D; Solve this equation by factoring.
x2—2x—8=0
x—4)x+2)=0
x—4=0o0orx+2=0
x=4 x=-2
Add the two solutions.
4+(-2)=2

Pages 304-305 Practice and Apply
14. x2+5x —24=0
x—3)x+8=0
x—3=0o0orx+8=0
x=3 x=-8
The solution set is {—8, 3}.
15. x2 — 3x — 28=0
x—TDx+4)=0
x—7=0o0orx+4=0

x=17 x=—4
The solution set is {—4, 7}.
16. x2 =25
x2—-25=0

x—5)x+5)=0
x—5=0orx+5=0

x=5 x= -5
The solution set is {—5, 5}.
17. x2 =81
x2-81=0

x—9x+9=0
x—9=0o0orx+9=0

x=9 x=-9
The solution set {—9, 9}
18. x2 + 3x =18

x2+38x—18=0
x—3)x+6)=0
x—3=0o0orx+6=0

x=3 x=—6
The solution set is {—6, 3}.
19. x2— 40 =21

x2—4x —21=0
x—Tx+3)=0
x—T7=0orx+3=0

x="17 x= -3
The solution set is {—3, 7}.
20. 3x2 = bx

3x2 —5x=0
x(8x —5)=0

x=0o0or3x—5=0

3x=25

5

X=73

The solution set is {O, g}

21. 452 = -3«
422+ 3x =0
x(4x +3)=0
x=0or4x+3=0
4x = -3

The solution set is {—%, 0}.

263

22.

23.

24.

25.

26.

217.

28.

x4+ 36 = 12«
x2—12x+36=0
(x—6)x—6)=0
x—6=0orx—6=0

x=06 x=6
The solution set is {6}.
x%2 + 64 = 16x

x2—16x +64 =0
(x—8)x—8=0
x—8=0o0orx—8=0
x=28 x=38
The solution set is {8}.
4x2 + Tx = 2
4x2+T7x —2=0
4x—-—1Dx+2)=0
4 —1=0 orx+2=0
4 =1 x=-2

1
X=1y
The solution set is {—2, ﬂ

4x2 — 17x = —4
4x2 —17x+4=0
4x—-1x—-4)=0
4 —1=0 orx —4=0

4x =1 x=4

1

X =71

The solution set is H, 4}.

4x%2 + 8x = —3

452+ 8 +3=0

2x+1(2x+3)=0
2x+1=0 or2x+3=0
2x = —1 2x = —

-1 — _
x=—7 x=

e O

B

The solution set is {*%, *%

6x2+6=—13x
6x2+13x+6=0
Bx+2)2x+3)=0
3x+2=0 or2x+3=0
3x = -2 2 = —

__2 -
x=—73 x=

|co QO

— N

The solution set is [—%, —%

9x2 + 30x = —16
9x2 4+ 30x + 16 =0
Bx+2)3x+8) =0
3x+2=0 or3x+8=0

3x = -2 3x= -8

2 8

xX=—3 xX="3

. . 8 2

The solutions set is {—g, —3
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4

(=)

(=)l -5)-
)

16x2 — 48x = —27
16x2 — 48x + 27 =0
(4x —94x —3)=0
4 —9=0o0ordx —3=0

4x =9 4x =3

_9 _3
x=7 =

w

4
The solution set is {%, %}.
—2x2+12x — 16 =0
—2x2—6x+8)=0
x2—6x+8=0
(x—4)x—2)=0
x—4=0o0rx—2=0
x=4 x=2
The solution set is {2, 4}.
—-3x2—-6x+9=0
-3x2+2x—3)=0
x2+2x—3=0
x—Dx+3)=0
x—1=0o0orx+3=0
x=1 x= -3
The solution set is {—3, 1}.
x(x+6)x—5)=0

x=0orx+6=0 orx—5=0

x=—6 x=5
The roots are 0, —6, and 5.
x3 = 9x
3 -9 =0
x(x2—-9)=0

x(x—3)x+3)=0
x=0o0orx—3=0orx+3=0
x=3 x=-3
The solution set is {—3, 0, 3}.
x—4x—-5)=0
x2—9x+20=0
[x = (=2]x—-7)=0
x+2x—-T7)=0
x2—5x—14=0
(x —Dlx—(=5]=0
x—4x+5)=0
x24+x—-20=0
[x — (=6)][x — (=8)]=0
x+6)x+8)=0
x24+ 14x +48=0

(x—%)(x—3)=0
xz—%x-l-%zo
22 —Tx+3=0
(x—é)(x—5)20
xz—%sx-i-gzo
3x2 —16x+5=0

[+ 3)x— 5

1 1
2 _ = =
x 12% 7 2
6

12x2 — x —

o o o o©

Chapter 6

264

42,

43.

44.

45.

46.

10x2 4+ 23x + 12 =0
Substitute 26 for A in the equation and solve for ¢.
h = —16t% + 4t + 26
26 = —16¢2 + 4t + 26

0=—16¢2 + 4t
0=—4t4t—-1)

—4t=0o0r4t—-1=0
t=0 4t =1

-1
t=7

She will be at the height of 26 feet in % second.

Let n = an even integer. Then n + 2 = the next
consecutive even integer.
n(n + 2) = 224
n2+ 2n = 224
n2+2n—224=0
n—-14)n+16)=0
n—14=0 orn+16=0
n=14 n=-16
Therefore, the two integers are 14 and
14 +2=16,0r —16 and —16 + 2 = —14.
The area of the photograph is 8 - 12 or 96 cm?.
Let x = the amount of increase.
2(96) = (8 + x)(12 + x)
192 = 96 + 20x + x2
0=x2+20x — 96
0=(x—4)(x + 24)
x—4=0o0rx+24=0
x=4 x=—24
Since the dimensions are increased, 4 is the only
solution. The dimensions of the new photograph
are 8 + 4 or 12 cm by 12 + 4 or 16 cm.
Substitute 16 for L in the equation.
B=1(D* - 8D + 16)
= 10(D? — 8D + 16)
B=D?>-8D+ 16
Substitute 0 for B in the equation and solve for D.
B=D?>-8D+ 16
0=D2-8D + 16
0=D—-4)D -4)
D—-4=0orD—-4=0
D=4 D=4
The root is 4. The logs must have a diameter

greater than 4 inches for the rule to produce
positive board feet values.



47. Write the related function in the form
y =ax?+ bx + c.
y=-—p)x—q)
y =x* — px — gx + pq
y=x*~(+qx+pq
Nowusea =1,b = —(p + q), and ¢ = pq to find

the axis of symmetry.
b

xX= %,

.+
X= "
_ptg

2

The axis of symmetry is the average of the
x-intercepts. Therefore the axis of symmetry is
located halfway between the x-intercepts.
Substitute —3 for x and solve for k.

202+ kx —21=0
2(=32 +k(-3)-21=0

18-3k—-21=0

-3k =3
k=-1

Substitute % for x and solve for k.
2x2 + 11x = —k

2(%)2 + 11(%) =~k

48.

49.

1,11 _
s t5 =k
6=k
6=k

50. Answers should include the following.

e Subtract 24 from each side of x2 + 5x = 24 so
that the equation becomes x? + 5x — 24 = 0.
Factor the left side as (x — 3)(x + 8). Set each

factor equal to zero. Solve each equation for x.

The solutions to the equation are 3 and —8.
Since length cannot be negative, the width of
the rectangle is 3 inches, and the length is

3 + 5 or 8 inches.

e To use the Zero Product Property, one side of
the equation must equal zero.
51.D;6x2—5x+1=0
Bx—1D2x—1)=0
3x—1=0or2x—1=0

3x=1 2c=1
1 1
x=73 x=73

52. B; (x — 6)[lx — (=3)] =0
x—6)x+3)=0
22 —3x—18=0

a=1,b=-3,c=—-18
b

x:_2a
_ =3
X = "o
_3
X =79
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53. Graph the related function f(x) = —x2 — 4x + 5.

x 4| -3|-2|-1] 0
fx)| 5 8 9 8 5

265

f(X) = —x2—4x+5
> f(x

[ \
| \

| \
.__4 *...
o X
From the graph, we can see that the zeros of the

function are —5 and 1.
54. Graph the related function f(x) = 4x2 + 4x + 1.

x -2 -1]-05| 0
fx) 9 1 0 1 9
A f(x)} 4
|
11
\ 1
\ I
71-30 X

f(x) = 4x2+ 4x + 1|
The graph has only one x-intercept, —0.5.
55. Graph the related function f(x) = 3x2 — 10x — 4.

x o] 1] 2]3]4
f@ | -4 -11]-12]-7] 4
(.
| |
o Il 1x
|
\
A
AN
12 [f(x) = 3x2 —10x — 4]

The x-intercepts of the graph are between —1
and 0 and between 3 and 4.

56. For this function,a = 3,b = —12,and ¢ = —7.
Since a > 0, the graph opens up and the function
has a minimum value.

. . —(-12
The x-coordinate of the vertex is (ZT)) or 2.

Find the y-coordinate of the vertex by evaluating
the function for x = 2.
flx) =38x2 —12¢x — 7
f(2) =322 -122) - 7
=-19
Therefore, the minimum value of the function
is —19.
57. V3(V6 —2)=V3(V6) + V3(-2)

=V3-6-2V3
=V32.2-2V3
=3V2 —2V3
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58. V108 — V48 + (V3)3
=V22.32.3 —V22.22.3 +(V3)2-V3
=V22.V32. V3 -V22.V22.vV3 +3.V3
=2-3-V3-2-2-V3 +3-V3
=6V3 —4V3 +3V3
=5V3
59.(5+V8)2=(5+V8)5+V8)
=5(+V8)+V8(+V8)
=505)+5-V8 +V8 . -5+V8 - -V8
=25+5V8 +5V8 + V82
=25+5V8 +5V8 +8
=33 +10V8
=33+ 10V22-2
=33+10V22 - V2
=33+10-2-V2
=33 +20V2
60. Multiply the first equation by 2 and the second
equation by 3. Then subtract the equations to
eliminate the b variables.

4a — 3b = —4 8a —6b= -8

3a —2b=—-4 (=) 9 — 6b=—12

—a = 4

a=—4
Replace a with —4 and solve for b.

4a — 3b=—4
4(—-4) —3b=-4
-16 —3b=—4
—-3b =12
b=-4

The solution is (—4, —4).
Add the equations to eliminate the s variable.
2r+s=1
(+)r—s=8
3r =9
r=3
Replace r with 3 and solve for s.
2r+s=1
28)+s=1
6+s=1
s=-5
The solution is (3, —5).
Subtract the equations to eliminate the x
variable.
3x — 2y =-3
(=)3x+ y= 3
-3y = -6
y=2
Replace y with 2 and solve for x.
3x — 2y =-3
3x —2(2)= -3
3x —4=-3
3x=1

_1
X=73

61.

62.

Chapter 6
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Va2.5

64. V20 =
-V22 .5

68. V—-48=V-1-22.22.3
i-2-2-V3
=4iV3

Page 305 Practice Quiz 1
1. flx) =3x2 — 12x + 4
So,a =3,b=—12,and ¢ = 4.
Since ¢ = 4, the y-intercept is 4.
Axis of symmetry:
b

X =%,
__~12
X= Tam)
x=2

The equation for the axis of symmetry is x = 2.
Therefore, the x-coordinate of the vertex is 2.

x | 3x2—-12x+4 | fx) | (x, f(x))
0 [3(02—12(0) + 4 4 (0, 4)
1 [3(1)2-12(1) +4| -5 (1, —5)
2 13(22%—-12(2) + 4| -8 (2, —8)
3 [3(32—-12(83) +4| -5 3, —5)
4 (3(4)2%2—-12(4) +4 4 4, 4)
flx)
—4

100 = 3¢ —12x +4|




2. fx) =83 —x2+ bx > flx) = —x2+ 5x + 3
For this function,a = —1,b =5, and ¢ = 3.
Since a < 0, the graph opens down and has a

maximum value. The x-coordinate of the vertex

.5 5
18 2—-1) or 5.

flx) = —x2 4+ 5x + 3

) oo

=37
4

Therefore, the maximum value of the function is
1
T or 92

3. Graph the related function f(x) = 2x? — 11x + 12.

x 1 2 3 4 5
fx)| 3 | -2|-3| 0 7
F$A L
|
\
|
|
/
\ |
\
o| |\ X
/

[f(x) = 2x2 =11x+ 12|
The x-intercepts of the graph are 4 and between 1
and 2.
4, 2%2-5x—3=0
2x—Dx+3)=0
2c —1=0o0orx+3=0

2x =1 x=-3
_1
X=73
5.~ (—4l(x — 3] =0
(x+4)<x—%>=0
x2+1§1x—§=0
3x2+1lx —4=0
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Page 308 Algebra Activity

1. Represent x2 + 2x — 4 = 0 on an equation mat.

EHEHEE

X2 +2x—4 = 0
Add 4 to each side of the mat. Remove the zero

pairs.
I I

GLDEDDELDEED
S

X2+2x—4+4 = 0+4
Begin to arrange the x? and x tiles into a square.

x2

x2

ENEN

X2 |x

EIEY
x EIEY

X2+ 2x = 4
To complete the square, add 1 yellow 1tile to each

side. The completed equation is x2 + 2x + 1 =5 or
(x +1)2=5.

e A [
=| [ [
X 1
[1]
X2+ 2x+ 1 = 4+1
(x+12=5

Chapter 6



2. Represent x2 + 4x + 1 = 0 on an equation mat.

x2

[1]

X2+ 4x +1 = 0
Add —1 to each side of the mat. Remove the zero
pair

M
X2 +4x+1-1 = 0-1

Begin to arrange the x2 and x tiles into a square.

X2 X | x

X

X

X2+ 4x = -1

To complete the square, add 4 yellow 1 tiles to
each side. The completed equation is
x2+4x+4=3or(x+2)2=3.

.}
x2 |x|x
— [ [
X 1)1 |I|
X2+ 4x + 4 = -1+4
(x+22=3
3. Represent x2 — 6x = —5 on an equation mat.

X2

EIE]
EIE]

X2 — 6x

Chapter 6
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Begin to arrange the x2 and «x tiles into a square.

X2 xlxlx ~ -] [1]

= IEIRE]

— [-1]
X2 — 6x = -5

To complete the square, add 9 yellow 1 tiles to
each side. The completed equation is
x> —6x+9=4or(x—3?2=4.

. GELED>
X —X|—Xx|—X >
(EDEm)
—X 1111
- [1[1]1 ENERERIED
X2 —6x+9 = -5+9
(x—32=4
4. Represent x2 — 2x = —1 on an equation mat.
X2 HH
= E
X2 —2x = -1

Begin to arrange the x? and x tiles into a square.

X2 X
—X
X2 —2x = -1

To complete the square, add 1 yellow 1 tile to each
side. The completed equation is x2 — 2x + 1 =0 or
(x—12%=0.

X2 =X
= iLd
X (1
X2 —2x+1 = —1+1
(x—12=0



Page 310 Check for Understanding
1. Completing the square allows you to rewrite one
side of a quadratic equation in the form of a
perfect square. Once in this form, the equation is
solved by using the Square Root Property.
2. Never; the value of ¢ that makes ax% + bx + c a

b
2Va

the square of a number can never be negative.

perfect square trinomial is the square of and

3. Tia; before completing the square, you must first
check to see that the coefficient of the quadratic
term is 1. If it is not, you must first divide the
equation by that coefficient.

4. 22+ 14x+49=9

x+72%2=9
x+7=+V9
x+7==x3
x=-7T%x3
x=-7T+3 orx=-7—-3
x=—4 x=—10

The solution set is {—10, —4}.
5.9x2 — 24x + 16 = 2

3x —4)2=2
3x —4=+V2
3x=4xV2
_ 4+V2
3
X = 4+3\/§ or x = 4—3\/§
The exact solutions are 4 _3\/5 and 4 +3\/§ . The

approximate solutions are 0.9 and 1.8.

6. Step 1 Find one half of —12. %12 = -6
Step 2 Square the result of Step 1. (—6)2 =36
Step 3 Add the result of Step 2 to
x2 — 12x. x2 — 12x + 36
The trinomial x2 — 12x + 36 can be written as
(x — 6)2.

7. Step 1 Find one half of —3. 773 = —%

2
Step 2 Square the result of Step 1. (—%) = %
Step 3 Add the result of Step 2 to
2 2 9
x% — 3x. x*—3x+ 7
The trinomial x? — 3x + % can be written
2
as (x - %) .
8.x2+3x—18=0
x2 + 3x =18
2Bty =18+2
4 4
3=
x + % = i%
x= -5ty
x——%-ﬁ-% orx = —g—g
x=3 x=—6

The solution set is {—6, 3}.

269

9.x22 -8 +11=0

x2 — 8x=-11
x2— 8 +16=—11+ 16
x—42=5
x—4==V5
x=4=*\V5

The solution set is {4 + V5,4 — V/5).

10. x2+2x+ 6 =0
x?+ 2x = —6
P+2+1=-6+1
(x+1)2=-5
x+1==V-5
x+1==*iV5
x=-1+iV5
The solution set is {—1 + iV/5, -1 — iV/5}.
11. 2x2 —3x — 3 =0
2 _ 3 3 _
x*—ox—5=0
xz—%x:%
3 9 3,9
x2—§x+Tg=§+T6
3\" _ 33
(x_z =716
3 _ 33
x—g=*
x=3+ VB
The solution set is [%-i— %,%— @}
12. The acceleration due to gravity is greater on

Jupiter than on Earth. Therefore, the object
should reach the ground first on Jupiter.

Substitute 9.8 for g, 100 for A, and 0 for 2 and
solve for ¢.

h = —%gﬂ + hy
0= —1(9.8)2 + 100

13

0=—4.92+ 100
4.9¢2 =100
100
*="%9
100
t= 4o
100 100
t= 29 OT t= V19
t=4.5 t=—45

So, on Earth the object will reach the ground
about 4.5 seconds after it is dropped.
Substitute 23.1 for g, 100 for A, and 0 for 2 and
solve for ¢.

h= —égt2 + A,

0= —5(23.1)¢2 + 100

0= —11.55¢2 + 100
11.55¢2 = 100
100
= 1155
100
t= *\V1155
[ 100 [ 100
=185 OTE= —\11s5
t=29 t=—-29

So, on Jupiter the object will reach the ground
about 2.9 seconds after it is dropped.

Chapter 6



Pages 310-312 Practice and Apply
14. 22 + 4x + 4 = 25

(x+ 22 =25
x+2=+V25
x+2==*5

x=-2*5
x=—-2+5o0rx=-2-5
x=3 x= -7

The solution set is {—7, 3}.

15. x2 — 10x + 25 = 49
(x — 5)2=49
x —5=+\49
x—5==7
x=5=*7
x=5+Torx=5-7
x =12 x=—2

The solution set is {—2, 12}.

16. x2+8x +16 =17
(x+42="7
x+4==V7
x=—-4+V7
x=—-4+VT7orx=-4-\V7
x~=-14 x =~ —6.6

The exact solutions are —4 — V7 and —4 + V7.

The approximate solutions are —6.6 and —1.4.

17. 22 —6x+9=38
(x—32=8
x—3==*V8
x—8==*2V2
x=3=*2V2
x=3+2V2orx=3-2V2
x = 5.8 x= 0.2

The exact solutions are 3 — 22 and 3 + 2V2.
The approximate solutions are 0.2 and 5.8.

18. 4x2 — 28x + 49 =5
2x—T72=5
2c — 7= =*V5
2%=7+V5
7+V5
X= "9
7+V5 7-V5
x=""7 orx=-—45 .
x =~ 4.6 x= 2.4

. 7-V5 7+V5
The exact solutions are —5— and —5 .

The approximate solutions are 2.4 and 4.6.

19. 9x2 + 30x + 25 = 11
3x +5)2=11
3x+5==*=VI11
3x=-5=*VI11
-5+ V11
x=""5
-5+ V11 -5-V11
Xx=" g orx=— g
x~—0.6 x=~—2.8
The exact solutions are -5 —3\/ﬁ and -5 +3\/ﬁ .

The approximate solutions are —2.8 and —0.6.

Chapter 6
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21.

22.

23.

24,

25.

3
1_.,3
x+2 *
1.3
= —= + =
x 2= 4
1 3 1 3
x=—g+tgorx=—5 — 4
_1 __5
X =y X="y

. . 5
The solution set is {—Z, z}.

x%+ 1.4x + 0.49 = 0.81
(x +0.7%=0.81

x+0.7=xV0.81
x+0.7==*x09
x=-0.7=*+09
x=-07+09 orx=-0.7-0.9
x =02 x=—1.6

The solution set is {—1.6, 0.2}.

Substitute 100 for A in the equation and solve
for d.

A = 0.16d2

100 = 0.16d2
625 = d?
*V625 =d
+25=d

So, the area will be 100 square feet at a distance
of 25 feet.

Substitute 10 for d in the equation and solve for ¢.
d=—-152+ 120
10 = —1.5¢2 + 120
—110 = —1.5¢2
220
3 =t

220
= =t
t = 8.56 t~ —8.56

So, about 8.56 seconds have passed when the shed
is 10 meters from the target.

Step 1 Find one half of 16. B_3
Step 2 Square the result of Step 1. 82 =64
Step 3 Add the result of Step 2

to x2 + 16x. x2 + 16x + 64

The trinomial x2 + 16x + 64 can be written as
(x + 8)2.
—-18

Step 1 Find one half of —18. -5 =-9
Step 2 Square the result of Step 1. (=92 = 81
Step 3 Add the result of Step 2 to

x2 — 18x. x2 — 18x + 81

The trinomial x2 — 18x + 81 can be written as
(x — 9)2.



26.

27.

28.

29.

30.

31.

32.

Step 1 Find one half of —15. e
2
Step 2 Square the result of Step 1. (—%) =T

Step 3 Add the result of Step 2 to
x2 — 15x. x% — 15x + 7

. . 225 .
The trinomial x2 — 15x + = can be written as

-2

Step 1 Find one half of 7. T =1
Step 2 Square the result of Step 1. (%)2 = %
Step 3 Add the result of Step 2 to

x2 + Tx. x2+7x+%

. . 49 .
The trinomial x2 + 7x + — can be written as

2
(x + %) .
Step 1 Find one half of 0.6. ()2& =0.3

Step 2 Square the result of Step 1. 0.32=0.09
Step 3 Add the result of Step 2 to
x2 + 0.6x. x2 + 0.6x + 0.09
The trinomial x2 + 0.6x + 0.09 can be written as
(x + 0.3)2.

2.4

Step 1 Find one half of —2.4. _T =-12

Step 2 Square the result of Step 1.(—1.2)2 = 1.44
Step 3 Add the result of Step 2 to

x% — 2.4x. x2 — 2.4x + 1.44
The trinomial x2 — 2.4x + 1.44 can be written as
(x — 1.2)2

8
Step 1 Find one half of —5. - =4
2
Step 2 Square the result of Step 1. (—g) = %
Step 3 Add the result of Step 2 to
fogx. xzf§x+%
The trinomial x2 — gx + % can be written
as (x - é)Z
3" 5
. 5 2 5
Step 1 Find one half of 5. 3 =1
2
5

Step 2 Square the result of Step 1.
Step 3 Add the result of Step 2 to

x2+gx. x2+gx+%
The trinomial x2 + %x + %can be written as
2
<x+%>.
22 -8 +15=0
x2 — 8 =-15
x2— 8 +16=—-15+ 16
x—42=1
x—4==1
x=4=*1
x=4+1orx=4-1
x=25 x=3

The solution set is {3, 5}.
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33.x2+2x—120=0

x2 + 2% = 120
2+2x+1=120+1
(x+ 12 =121
x+1==11

x=-1=*x11
x=—-1+11orx=-1-11
x =10 x=—12

The solution set is {—12, 10}.

34.x2+2x—6=0

x2+2x=6
2+2x+1=6+1
x+12=7
x+1=+V7
x=-1+V7

The solution set is (-1 — V7, -1 + V7).

35.22 - 4x+1=0

x2—dx=-1
¥ —dx+4=-1+4
(x —22=3
x—2==+V3
x=2+V3

The solution set is {2 — V3, 2 + V3).

36.x2 —4x+5=0

x2 —4x = -5
x2—4x+4=-5+4
(x—22=-1
x—2==*V-1

x—2==*i
x=2=*1

The solution set is {2 — 7,2 + i}.

37.x2+6x+13=0
x% + 6x = —13
x22+6x+9=-13+9

x+3)2%=-4
x+3=+xV—-4

x+3 =2
x=-3=* 2

The solution set is {—3 — 2i, —3 + 2i}.

38.2x2+3x—5=0

x2+%x=g
x2+%x+1%=g+l%
2
r2f -t
x+%=i%
I .
x=—1+*orx=—%—%
x=1 x:—g

The solution set is {—%, 1}.
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39.2x2 -3x+1=0

3 1
2 _ =2 = =
X 92X 9 0

3 1
g 3, _ _1
x 2% 2
3 9 19
o _3 .9 _ 1 9
¥ —xt T 2t 16
3 _ 1
X—%) T 16
3 1
2= 4=
X—4 ==
3 .1
==+ =
X=4 =1
3 1 3
x—4+4 or xX=7
1
x=1 x=75

The solution set is %, 1}.

40.3x2 - 5x+1=0

5 1
o _ 5 1 _
x 3x+37
5 1
2 5 _ 1
x 3% 3
5 25 1 2
X —gxtgg= "3 13
5\ _ 18
X~%) T 36
5 _ 13
X%~ TVse
_5_ V13
X E__ 6
5 13
==+ —=
X=% = 6

The solution set is {% —

41. 3x2 — 4 —2=0
4 2
2 4. 2 _
X 3X — 3 0
4 2
9 4. _2
x 3% =3
4 4 2 4
2 _ = = _ £ =
X 3Jc-|-9—3—i-9
2% _ 10
X~3) T
2 10
_ 2+ [=
X—37 Vo
2 V10
X —5=*t—F
3 3
o2, VIO
3 3
2

The solution set is {g —

42, 22 - Tx + 12 =10

7
x2—§x+6:0

x*—3x=—6
7 49 49
2 £ 27 =27
X — X+ 7 6+ 16
A4
4 16
7 47
A T
7 a7
L =L
x— g =%y

Chapter 6
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43.

44.

45.

46.

47.

3x2+5x+4=0
243+ 5=0
x2+§x=—%
x2+§x+%:—§+%
2
-
x+%=i —%
x-‘r%:iz@
x:—%ii@
The solution set is {—%—i@,_%_;_i@ )

22+ 14x=1.2
x2+ 1.4x + 049 =12+ 0.49
(x +0.7)2=1.69
x+0.7==*13
x=-0.7=+1.3
x=-07+13 orx=-0.7—-1.3
x=0.6 x=—-2
The solution set is {—2, 0.6}.
x2—4.Tx=—-28
x2 — 4.7x + 5.5225 = —2.8 + 5.5225
(x — 2.35)2 = 2.7225
x —235=+*1.65

x =235 =+ 1.65
x=235+165 orx=2.35—-1.65
x=4 x=0.7
The solution set is {0.7, 4}.

2 _ 2 26
x? —gx — g =
x2—§x=%
x2—§x+é:%+é
1\2
43
x—%:i\/§
xZéi 3
The solution set is {%* \/§,§+ \/§}
3 23
¥t —x—15=0
2 3 . _ 23
X7 9%¥ T 16
3 9 23 . 9
X" 9Xx T 76 =16 T 16
3)2
o
x—%=t\/§
x:%i\/Q

The solution set is {% - V2, % + \/ﬁ}



48. Let x = the side length of the picture. Then
x + 4 = the side length of the frame.

the total area

The area of the is one-third of of the picture

picture

and frame.
| S UV " O UV S —
1
x? = 3 (x + 4)?

x2 = %(x + 4)2
x2 = %(x2 + 8x + 16)

3x2=x2+ 8x + 16
2%2 — 8x — 16 =0
x2—4x—-8=0

x2—4x =8
2 —4x+4=8+4
(x—22=12
x—2==*V12
x=2+*V12
x=2+V12o0rx=2-V12
x=5.5 x=~—1.5

So, the side length of the picture is about 5.5. The
dimensions are 5% inches by 5% inches.

For rectangle ABCD, the length of the longer side
is x, and the length of the shorter side is 1.

49.

Therefore, the ratio is x:1 or % For rectangle

EBCEF, the length of the longer side is 1, and the
length of the shorter side is x — 1. Therefore, the

ratio is 1:(x — 1) or

1 x—1°
X
50. T:xfl
x(x — 1) =1()
x2—-—x=1

[uy

1
2 _ = = =
X X 4 1+4

( _1)2:§
2 4
x—%=i g
xf%=t§

Since the golden ratio is positive, the golden ratio
. 1+V5

is —5 .
51. Sample answer: The golden rectangle is found in
much of ancient Greek architecture, such as the
Parthenon, as well as in modern architecture,
such as in the windows of the United Nations
buildings. Many songs have their climax at a
point occurring 61.8% of the way through the
piece, with 0.618 being about the reciprocal of the
golden ratio. The reciprocal of the golden ratio is
also used in the design of some violins.
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52. Solve the equation for x.

p\2
(x + 5) =n
b
X+qg= =Vn
b . Vn
x=—g %%
52a. There will be one real root if the two solutions
are equal.
b Vn
T2ty T T2

=0

0
n=20

There will be two real roots if V7 is a real

nonzero number. V7 is a real nonzero number
when n > 0.

There will be two imaginary roots if V7 is an

52b.

52c.

imaginary number. Vn is an imaginary number
when n < 0.

53. 164 feet of fencing to enclose the region as shown
can be written as 6¢ + 4w = 164. The total area to
be enclosed is 576 square feet can be written as
3¢ - w = 576. Solve the second equation for /.

3w = 576
576
t="3
192
w 192
Substitute =~ for € in the first equation.
6¢ + 4w = 164

w

6(192> + 4w = 164
1152 | 4w = 164
w

1152 + 4w? = 164w
4w? — 164w + 1152 =0
w? — 41w + 288 =0
w? — 41w = —288
w? — 41w + 420.25 = —288 + 420.25
(w — 20.5)? = 132.25
w — 20.5==*11.5
w=20.5 *11.5
w =205+ 11.5 or w = 20.5 — 11.5
w =32 w=9
Substitute 32 for w in one of the equations.
3tw = 576
3€(32) = 576
96¢ = 576
{=6
Substitute 9 for w in one of the equations.
3w = 576
3¢(9) = 576

27¢ = 576
64

€ = —
3
Therefore, the entire region is 3 - 6 or 18 ft by

32 ft, or 3 - 5 or 64 ft by 9 ft.
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54. To find the distance traveled by the accelerating
race car in the given situation, you must solve the
equation 2 + 22¢ + 121 = 246 or
2+ 22t — 125 = 0.

Answers should include the following.

¢ Since the expression ¢2 + 22¢ — 125 is prime,
the solutions of 2 + 22¢ + 121 = 246 cannot be
obtained by factoring.

e Rewrite t2 + 22t + 121 as (¢ + 11)2. Solve
(¢ + 11)2 = 246 by applying the Square Root
Property. Then, subtract 11 from each side.
Using a calculator, the two solutions are about
4.7 or —26.7. Since time cannot be negative, the
driver takes about 4.7 seconds to reach the
finish line.

55. D; Solve x2 — 2x — 2 = 0.
x2—2x—2=0
x2—2x=2
2-2x+1=2+1
(x—12=3
x—1==*V3
x=1+V3

The solution set is {1—\/§,1+\/§}.

Find |(1-V3)1+V3)]|.

|[(1-V3)1+V3)]
=[1-1+1-V3-V3-1-V3-V3|
=|1+Vv3-V3-V3

56. D; The roots will be real and equal if x? + 4x + ¢
is a perfect square.
Step 1 Find one half of 4. =2
Step 2 Square the result of Step 1. 22 =4
Step 3 Add the result of Step 2 to
x2 + 4x. ¥ +4x+4

The roots will be real and equal if ¢ = 4.

Page 312 Maintain Your Skills
57. x — 2)xc — 1) =0
22 -3x+2=0
58. [x — (=3)]x —9) =0
(x+3)x—9)=0
x2 —6x —27=0

59. (x — 6)x — 3) =0
fo%erZ:O

3x2—-19x+6=0

ok

1222+ 13x +3=0

Chapter 6
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61.3x2=4—-8x—3x2+8x—4=0
Graph the related function f(x) = 3x2 + 8x — 4.

x | -3|-2|-1]0
f@) | -1 -8|-9| -4 7
fx)1
\
\
/
]I X
\ 4}ﬁ‘x)=3x2+8x—4|
(/

The x-intercepts of the graph are between —4 and
—3 and between 0 and 1. So, one solution is
between —4 and —3, and the other is between
0 and 1.

62. x2+ 48 = 14x > x? — 14x + 48 =0

Graph the related function f(x) = x2 — 14x + 48.

x | 56| 7]8]09
fe&)| 3 |0 | -1 0 | 3
) A 4
\ /
o X
Tf(x) = x> —14x + 4éi

From the graph, we can see that the zeros of the
function are 6 and 8. Therefore, the solutions of
the equation are 6 and 8.

63. 2x2 +11x=-12 > 222+ 11x + 12 =0
Graph the related function f(x) = 2x2 + 11x + 12.

—4
0

-3
-3

-2
-2 3

x -5
fx)| 7

4
|
|
|

[

\

[f(x) = 2x2 +11x + 12|

The x-intercepts of the graph are —4 and between
—2 and —1.

64. 7\/5% = 51




65.

66.

67.

68.

69.

70.

The matrix equation is [

7 3B

Find the inverse of the coefficient matrix.

A1

1 5 -3 1 5 -3
Toas-21l_7 5|%4_7 5

Multiply each side of the matrix equation by the

inverse matrix.

L - 2
S

N

The solution is (2, —5).

The matrix equation is [

s B

Find the inverse of the coefficient matrix.

- 1 (-1 -5
Al= 76715{_3 6} or

1/-1 =5
21|-3 6

Multiply each side of the matrix equation by the

inverse matrix.

EES I

5 3

. . (43 6
The solution is (ﬁ’ —7>.

[x] _ _;[—1 —5] . [8}
Ly 211-3 6| |7
[x] _ _1(—-43

y| 21 18
s

x _[ 21}

- 6
LY | -7

The greatest and least temperatures will be 2
units away from —257. Therefore, the equation is

lx — (—257)| = 2.

Case 1:
x — (—=257)=2
x + 257=2
x + 257 — 257 = -2 — 257
x = —255
Check: |x — (=257)| =2
| -255 — (—257)| 2 2
| -255 + 257| 2 2
2] 22
2=2V

or Case 2:
x — (—257)= -2
x +257=-2
x + 257 — 257 = 2 — 257
x = —259
Check: |x — (=257)| =2
| 259 — (—257)]
[—2]
2

Ik k1l

2
2
2

The greatest temperature is —255°C, and the
least temperature is —259°C.

b2 — 4ac = 72 — 4(1)(3)
=49 — 4(1)(3)
=49 — 4(3)
=49 — 12
=37

b2 — 4ac = 22 — 4(1)(5)
=4 - 4(1)5)
=4 — 4(5)
=4 -20
=—-16

71. b2 — 4ac = (—9)%2 — 4(2)(—5)

=81 — 4(2)(—5)
=81 — 8(—5)
=81 —(—40)
=121

72. b2 — 4ac = (—12)2 — 4(4)(9)
= 144 — 4(4)(9)

=144 — 16(9)
=144 — 144
=0

The Quadratic Formula

6-5 | and the Discriminant

Pages 317-318 Check for Understanding

la. If the discriminant is positive, then the graph
should intersect the x-axis twice.

y

\o X

1b. If the discriminant is negative, then the graph
should not intersect the x-axis.

y

lc. If the discriminant is zero, then the graph
should intersect the x-axis exactly once.

y

2. The square root of a negative number is a
complex number.
3. b2 — 4ac must equal 0.
4a. a =8,b=18,c = -5
b2 — 4ac = (18)? — 4(8)(—5)
=324 + 160
= 484 or 222
4b. The discriminant is 484, which is a perfect
square. Therefore, there are two rational roots.
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—-b + Vb2 — 4ac
de. x = — o,
_ —(18) = V(18)% — 4(8)(—5)
x= 2(8)
18+ V484
x= 16
_ -18%22
X 16
_ -18+22 _ -18-122
16 = 16
1
x=7 x=—g
Sa.a=2,b=—-4,c=1
b2 — 4ac = (—4)2 — 42)(1)
=16 -8
=8
5b. The discriminant is 8, which is not a perfect
square. Therefore, there are two irrational roots.
—b = Vb2 — 4ac
5¢c.x = — 5,
(=9 = V(—4? - 42D
x= 2(2)
4+V8
X= "y
4+2V2
X="4
2+V2
X= "
6a.a=4,b=4,c=1
b2 — 4ac = (4)%2 — 4(4)(1)
=16 — 16
=0

6b. The discriminant is 0, so there is one rational
root.
—b + Vb? — 4ac
6c. x=—"" 5,
. —@ V@ - 40D
x= 2(4)
_ —4=V0
x= 8
_ -4
X="g
__1
X="73
7a. x2+3x+8=5

7b.

7c.

8.

x2+3x+3=0
a=1,6=3,¢c=3
b2 — 4ac = (3)2 — 4(1)(3)
9 — 12

=-3
The discriminant is negative, so there are two
complex roots.
—b += Vb2 — 4ac

2a
-3) = V(3 - 41)(3)
= 2(1)
-3+V-3

x =

2 +8 =0

x(x+8) =0

x=0o0orx+8=0
x=—8
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9.

10.

11.

12.

13.

x2+5x+6=0
x+2)x+3)=0
x+2=0 orx+3=0
x=-2 x= -3
x2—2x—2=0
x2— 2% =2
2-2c+1=2+1
(x—12=3
x—1=+V3
x=1+V3
422 + 20x + 25 = —2

4x2+ 206 +27=0
a=4,b=20,c=27

_ —b*Vb? - 4dac
x = 2a
_—(20) = V(202 — 4(4)27)
- 2(4)
_ —20+V-32
= 8
—20 + 4iV2
x="—" g
_ -5xiV2
x = 2
Substitute 50 for A(#) and solve for ¢.

50 = —16¢2 + 85¢
16t2 — 85t + 50 =0
a=16,b=—-85,¢c=50

_ —b*Vb? - dac
x = 2a
_ —(=85) + V(-85)% — 4(16)(50)
x = 2(16)
85 =405
x= 32
_ 85=5V161
x = 32

The approximate solutions are 0.7 and 4.6.
Therefore, the object will be at a height of 50 feet
at about 0.7 second and again at about
4.6 seconds.
Substitute 120 for A(z) and solve for ¢.
120 = —16¢2 + 85¢

16¢2 — 85t + 120 =0
a=16,b=—85c=120
b2 — dac = (—85)% — 4(16)(120)

= 7225 — 7680
—455
No; the object will not reach a height of 120 feet.
The discriminant of 120 = —16¢2 + 85¢ is —455,
indicating that the equation has no real solutions.

Pages 318-319 Practice and Apply
14a. b2 — 4dac = (3)2 — 4(1)(—3)

=9+ 12
=21

14b. The discriminant is 21, which is not a perfect

square. Therefore, there are two irrational roots.



14c.

15a.

15b.

15c¢.

16a.

16b.

16c¢.

17a.

17b.

17c.

18a.

18b.

18c.

x =
x =
-3+Val
x=""g
b2 — 4ac = (—16)? — 4(1)(4)
=256 — 16
= 240
The discriminant is 240, which is not a perfect
square. Therefore, there are two irrational roots.
_ —b*Vb? - 4ac
x = 2a
_ —(=16) = V(=16 — 4@
- 2(1)
16 + V240
X="9
x=8*2V15
b2 — 4ac = (—2)2 — 4(1)(5)
=4-20
=-16
The discriminant is negative, so there are two
complex roots.
_ —b = Vb? - 4dac
x = 2a
_ —(=2) = V(=27 - 41)5)
- 2(1)
2 +V-16
x= )
_2*+4i
X="7
x=1=*21
b2 — 4ac = (=1)? — 4(1)(6)
=1-24
=—-23
The discriminant is negative, so there are two
complex roots.
_ —b*Vb? - 4dac
x = 2a
(=D = V(=12 - 416
x= 2(1)
1+V-23
x="5
1+iV23
x= 2
b? — dac = (5)? — 4(—12)(2)
= 25+ 96
=121
The discriminant is 121, which is a perfect
square. Therefore, there are two rational roots.
_ —b*Vb? - 4ac
x = 2a
=) £V(5)? - 4(-12)(©2)
x= 2(-12)
-5 =V121
x= —24
-5 =x11
X ="
-5+ 11 _ -5-11
X =" T 4
1 2
x=—7 x=73
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19a.

19b.

19c.

20a.

20b.

20c.

21a.

21b.

21c.

22a.

22b.

b2 — 4ac = (—5)% — 4(—3)(2)

=25+ 24

=49
The discriminant is 49, which is a perfect
square. Therefore, there are two rational roots.

_ —b = Vb —dac
x = 2a
_ =5 = V(52— 4-3)@)
x= 2(-3)
_ 5=V49
*X= 6
e
X= "¢
_5+7 _5-7
X="_g OrXx="_¢
1
x= -2 x=73
22+4x+3=4
x22+4x—-1=0
a=1,b=4,c=-1
b2 — 4ac = 4% — 4()(—-1)
=16+14
=20
The discriminant is 20, which is not a perfect
square. Therefore, there are two irrational roots.
_ —b = Vb2 - dac
x = 2a
—(4) = V@R —4((-1
- 2(1)
_ —4=xV20
x= 2
_ —4=x2V5
x= 2
x=-2=V5
2x — 5 = —x?

x2+2c—-5=0
a=1,b=2,c=-5
b2 — 4ac = (2)2 — 4(1)(-5)

=4+20
=24
The discriminant is 24, which is not a perfect
square. Therefore, there are two irrational roots.
_ =b* Vb2 - 4ac
X = 2a
_ —@ = V@R - 41)(-5)
- 2(1)
_ —2xV24
x= 2
_ —2:x2V6
x= 2
x=-1=V6
92 —6x —4=-5

M2 —6x+1=0
a=9,b=-6,c=1
b2 — 4ac = (—6)2 — 4(9)(1)
=36 — 36
=0
The discriminant is 0, so there is one rational
root.
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-b+V 2 _ 4,
22¢. x = W
_ (=6 = V(=62 — 49)D)
x= 2(9)
_6xV0
X=""18
_6
X =18
_1
X =7
23a. 25 + 4x2 = —20x

4x%2 4+ 20x + 25 =10
a=4,b=20,c=25
b2 — 4ac = (20)2 — 4(4)(25)

= 400 — 400
=0
23b. The discriminant is 0, so there is one rational
root.
—bp + 2 _
23c. x =
(200 = V(20)% — 4(4)(25)
- 2(4)
_ —20+V0
x= 8
_ =20
X="3
__5
X= 7
24a. 4x2 + 7 = 9x

422 - 9x +7=0
a=4,b=-9c="7
b2 — 4ac = (—9)% — 4(4X(7)
=81 - 112
=-31
24b. The discriminant is negative, so there are two
complex roots.

—-b + A/ h2 — 4,
24c¢. x = W
(-9 = V(9?7 — 4@®
x = 24)
_9xVa1
x = 8
9 +iV31
x="3g
25a. 3x + 6 = —6x2

6x2+3x+6=0
a=6,b=3,c=6
b% — dac = (3)? — 4(6)(6)
=9 - 144
=-135
25b. The discriminant is negative, so there are two
complex roots.

—b = Vb% — 4ac
25c. x = g
_—(3) = V(3?2 - 46)6)
- 2(6)
_ —3+V-135
x = 12
_ —3+3iV15
x = 12
-1+iV15
x = 4
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26a. b2 — 4ac

(1—§)2 - 4(%)(—1)

+

28
9

9
2

26b. The discriminant is %, which is not a perfect

square. Therefore, there are two irrational roots.

—h +\VhH2 —
26¢. x = b= Vb —dae 22 foc
2
(8)= - e
x =
2[3)
1 28
ElRr
X = 3
1 EZ
3 + g\/;
X = 3
2
2+ 4V7
x = 9
27a. b% — 4ac = (1) — 4(0.4)(—0.3)
=1+ 0.48
=148

27b. The discriminant is 1.48, which is not a perfect
square. Therefore, there are two irrational roots.

_ —b*+ Vb2 - 4ac
x = 2a
—(1) = V(1)* — 4(0.4)(—0.3)
2(0.4)
_ —1=xV14s
X = 0.8
-1+ 2Vos7
x= 0.8
28. x2—-30x — 64 =0
(x—32)x+2)=0

27c.

x—32=0 orx+2=0
x =32 = -2
29. 7x2+3=0
Tx2 = -3
3
x%=—7
-
x==i %
x=ii%

30.x2 —4x+7=0

x2 — 4= -7
x2—4x+4=-T+4
(x—2)2=-3

x—2=%xV-3
x—2=+iV3
x=2+iV3
31 x = 7btvzl;274ac
_ —(6) = V(6)2 — 42)(=3)
x= 2(2)
_ —6+V80
x = 4
_ —6*2V15
x= 4
_ -3+V15
x = 2



32.

33.

34.

35.

36.

37.

38.

4x2 —-8=0
422 =8
x2=2
x:i\/g
4x2 + 81 = 36x

4x2 — 36x + 81 =0
2x —92x -9 =0
2 —9=0o0r2x —9=0

2x =9 2x =9
_9 _9
x=7 x=7
—4(x + 3)2=28
(x+32=-17
x+3=*xVvV-7
x+3=+iV7
x=-3*iV7
3x2 — 10x =17
3x2—10x —7=0
_ —b= V& dac
- 2a
_ —(-10) = V(=107 — 4B
- 2(3)
10 = V184
xX=""%
_ 10 *2V46
= 6
_ 5*V46
x= 3
x2+9 =28k
2 -8 +9=0
_ —b* Vb -~ dac
- 2a
—(—8) * V(=82 — 4)(©9)
= 2(1)
_ 8xV28
X = 2
_ 8x2V7
X = 2
x=4+\V7
10x2 + 3x =0
x(10x +3) =0
x=0o0rl10x+3=0
10x = -3
X= "0
2 —12x+7=5

22 —12x+2=0
2—-6x+1=0
_ —b = Vb —dac
- 2a
—(—=6) = V(-6)2 — 4
2(1)
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39. 21=(x — 22 +5

16 = (x — 2)2
i\/ﬁ=x—2

4 =x—2
2+x4=x
2+4=xo0r2—-4=x

6=x —-2=x

40. ¢ = 0.00012,b =0,c = 6
b2 — 4ac = (0)2 — 4(0.00012)(6)
=0 — 0.00288
= —0.00288

41. This means that the cables do not touch the floor
of the bridge, since the graph does not intersect
the x-axis and the roots are imaginary.

42, Since ¢ is the number of years since 1975, and
2000 — 1975 = 25, a reasonable domain would be
0=t=25.
a=23,b=-124,¢c="73.7

. . -124
The x-coordinate of the vertex is ~ 223 OF about

2.7 which is contained in the domain. Since a is

positive the vertex yeilds a minimum. The

minimum is about A(2.7) = 56.987. Since

A(0) = 73.7 and A(25) = 1201.2, a reasonable

range would be 73.7 = A(¢) = 1201.2.

43. Substitute 1000 for A(¢) and solve for ¢.

A() = 2.3t2 — 12.4t + 73.7

1000 = 2.3t2 — 12.4¢ + 73.7
0=2.3t2 — 12.4¢t — 926.3
a=23,b=-124,¢c = —-926.3

b= Vb2 - 4ac
x = 2a

_ —(—12.4) + V(—12.4)2 — 4(2.3)(—926.3)
x= 2(2.3)

124 * V8675.72
x= 46

12.4 + \V/8675.72 12.4 — V8675.72

X = 46 or x = 46
x =~ 23 x= —18

Therefore, 23 years after 1975 or in 1998 the
average salary exceeded 1 million dollars.
44, Substitute 125 for d and solve for s.
d =0.05s%2 + 1.1s
125 = 0.05s2 + 1.1s
0=0.05s2 + 1.1s — 125
a=0.05>6=11,¢c=—-125
—-b *+ Vb2 — 4ac
- 2a
_ —(L.1) = V(1.1)2 — 4(0.05)(—125)
- 2(0.05)
_ -11+V2621
x= 0.1
-1.1+V26.21 -1.1-V26.21
x = 01 orx = o1
x =402 x = —62.2

Therefore, the fastest the car could have been
traveling is about 40.2 miles per hour.

45.a=1,b=—-k,c=9
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45a. The equation has one real root if the

45b.

45c.

46.

47.

48.

discriminant equals zero.
b2 —4ac=0
(k2 - 41)9 =0
k2 —36=0
k2 =36
k=+\V36
k=*6
The equation has two real roots if the
discriminant is positive.
b2 — 4ac >0
(k)2 - 4(1)9) >0
k2 —-36>0
k2 > 36
|k| > V36
|k| >6
k>6o0ork<-6
The equation has no real roots if the
discriminant is negative.
b% — 4ac <0
(k)2 - 4(1)9 <0
k2 -36<0
k2 < 36
|k| <36
k| <6
-6<k<6

The person’s age can be substituted for A in the
appropriate formula, depending upon their
gender, and their average blood pressure
calculated. See student’s work.

e If a woman’s blood pressure is given to be 118,
then solve the equation 118 = 0.0142 + 0.05A
+ 107 to find the value of A. Use the Quadratic
Formula, substituting 0.01 for a, 0.05 for b, and
—11 for ¢. This gives solutions of about —35.8
or 30.8. Since age cannot be negative, the only
valid solution for A is 30.8.

D;a=2,b=-5c=-9
_ —b*Vb? - 4dac
- 2a
—(=5) = V(=5 — 42)(—-9)
- 2(2)
_ 5=xVo7
X = 4
5+ V97 5-\Vo7
x = 1 orx = 1
x=3.71 =~ —-1.21

Cia=1,b=-3,c=4

b2 — 4ac = (—3)2 — 41)4)
=9-16
- -7

The discriminant is negative, so there are two
complex roots.
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Page 319 Maintain Your Skills
49. x% + 18x + 81 =25

x+92=25
x+9=+V25
x+9==5
x=-9*+5
x=—-9+5o0rx=-9-5
x=—4 x=—14

The solution set is {—14, —4}.
50.x2 — 8x+ 16 =7

(x—42=7
x—4=+\V7
x=4+\V7
x=4+VT7orx=4-V7
x =~ 6.6 x=1.4

The exact solutions are 4 — V7 and 4 + V7.
The approximate solutions are 1.4 and 6.6.

51.4x2 —4x+1=38

(2x —1)2=8
2% —1=+V8
2% — 1= +2V2
2% =1=2V2
_1=x2V2
x = 2
1+2V2 1-2V2
=5 orx= -5
x=1.9 x=—0.9
1-2V2

. 1+2V2
The exact solutions are 3 and 5 -

The approximate solutions are —0.9 and 1.9.
52. 4x2+ 8 =0

dx(x+2)=0

d=0orx+2=0

x=0 x=-2

The solution set is {—2, 0}.
53. x2 — bx =14

x2—bx—14=0

x—-—TDx+2)=0

x—7=0o0rx+2=0

x=17 x=-2
The solution set is {—2, 7}.
54. 3x2 +10= 17«

3x2 —17x +10=0
Bx—2)x—5)=0
3x —2=0 orx—5=0
3x =2 x=5
2
X=73
The solution set is {%, 5}.

55. Va®h20 = V(a*b10)2
— a4b10
56. V100p'2%q% = V(10p8|q|)?
= 10p®|q/|
57. V6466 = V/(4b2c2)3
= 4b2c?




58.

59.

60.

61.

62.

63.

64.

65.

66.

133,000 beats 60 minutes
1minute 1 hour
_133,000(60) beats
- 1 hour

= 7,980,000 beats per hour

= 7.98 X 1,000,000 beats per hour

= 7.98 X 10° beats per hour
Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

BA Y
x+y=

— x=416]
y—Xx . N/

PARN
=6/ (0] Z 4683

_ ,,5’1x—y=3

A EEEN

| K

Graph all of the inequalities on the same
coordinate plane and shade the region or regions
that are common to all.

VA L1

< o X

Y ‘

Since 2 — 5x — 10 cannot be written in the form
a? — 2ab + b2, it is not a perfect square.
Since x2 — 14x + 49 can be written in the form
a? — 2ab + b2, it is a perfect square.
x2 — 14x + 49 = (x)%2 — 2(x)(7) + (7)?
=x— 7?2
Since 4x2 + 12x + 9 can be written in the form
a? + 2ab + b2, it is a perfect square.
4x2 + 12x + 9 = (2%)% + 2(2%)(3) + (3)2
= (2x + 3)2
Since 25x2 + 20x + 4 can be written in the form
a? + 2ab + b2, it is a perfect square.
25x2 + 20x + 4 = (5x)2 + 2(5x)(2) + (2)2
= (5x + 2)2
Since 9x2 — 12x + 16 cannot be written in the
form a? — 2ab + b2, it is not a perfect square.
Since 36x2 — 60x + 25 can be written in the form
a? — 2ab + b2, it is a perfect square.
36x2 — 60x + 25 = (6x)2 — 2(6x)(5) + (5)2
= (6x — 5)2

Pages 320-321

Graphing Calculator Investigation
(Preview of Lesson 6-6)

1. Changing the value of 2 moves the graph to the

left and to the right. If ~ > 0, the graph
translates to the right, and if & < 0, it translates
to the left. In y = x2, the vertex is at (0, 0) and in
y = (x — 2)?, the vertex is at (2, 0). The graph has
been translated to the right.

. Changing the value of £ moves the graph up and

down. If £ > 0, the graph translates upward, and
if £ < 0, it translates downward. In y = x2, the
vertex is at (0, 0) and in y = x2 — 3, the vertex is
at (0, —3). The graph has been translated
downward.

. Using —a instead of a reflects the graph over the

x-axis. The graph of y = x2 opens upward, while
the graph of y = —x2 opens downward.

. Both graphs have the same shape, but the graph of

y = x2 + 2.5 is 2.5 units above the graph of y = x2.

. Both graphs have the same shape, but the graph

of y = —x2 opens downward while the graph of
y = x2 — 9 opens upward and is 9 units lower
than the graph of y = x2.

K

. The graph of y = 3x2 is narrower than the graph

of y = x2.

WY/

7. The graph of y = —6x2 opens downward and is

narrower than the graph of y = x2.
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8. The graphs have the same shape, but the graph of
y = (x + 3)?is 3 units to the left of the graph of
= .2
y=x

9. The graphs have the same shape and open
downward, but the graph of y = —%xz + 2 1is two

units above the graph of y = —%xZ.

/ T\

10. The graphs have the same shape, but the graph of
y = (x — 7)?is 7 units to the right of the graph of

Y

11. The graph of y = 3(x + 4)? — 7 is 4 units to the
left, 7 units below, and narrower than the graph
of y = x2.

12. The graph of y = —ix2 + 1 opens downward, is
wider than and 1 unit above the graph of y = x2.

13. The graphs have the same shape, but the graph of
y = (x + 3)2 + 5 is 7 units above the graph of
y=(x+3)2-2.

A\

e
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14. The graph of y = 6(x + 2)2 — 1 is narrower than
the graph of y = 3(x + 2)2 — 1.

L

15. The graph of y = 3(x — 2)? — 1 is wider than the

graph of y = 4(x — 2)2 — 3, and its vertex is
2 units above the vertex of y = 4(x — 2)2 — 3.

6-6 | Analyzing Graphs of Quadratic
Functions

Pages 325-326 Check for Understanding
la. Add 2 units to & or to 3.
y=2x+ 12+ B +2)
y=2x+12+5
1b. Subtract 3 units from % or from 3.
y=2x+ 12+ (3 —-3)
y=2x+ 1)?
1c. Add 2 units to & or to 1.
y=2k+1+2]2+3
y=20x+3?2+3
1d. Subtract 3 units from 4 or from 1.
y=2x+(1—-3)1%2+3
y=2x—22+3
le. Add a positive number to a or to 2.
Sample answer: y = (2 + 2)(x + 1)2 + 3
y=4x+12+3
1f. Subtract a number between 0 and 2 from a or
from 2.
Sample answer:y = (2 — 1)(x + 1)2 + 3
y=@x+12+3
1g. Multiply a or 2 by —1.
y=—-1-2x+12+3
y=—-2x+12+3
2. Substitute the x-coordinate of the vertex for 2 and
the y-coordinate of the vertex for % in the
equation y = a(x — h)2 + k. Then substitute the
x-coordinate of the other point for x and the
y-coordinate for y into this equation and solve for
a. Replace a with this value in the equation you
wrote with A4 and k.



3. Sample answer: o = 2 and £ = —1. Pick a value
for a. Let @ = 2. Substitute these values into the
vertex form of the equation.
y=alx —h?2+k
y =20 — 22+ (-1)
y=2x—22-1

4. Jenny; when completing the square is used to
write a quadratic function in vertex form, the
quantity added is then subtracted from the same
side of the equation to maintain equality.

5.y=5(x+32—-1
y =5 — (=32 + (-1
h=-3and k= —1.

The vertex is at (—3, —1), and the axis of
symmetry is x = —3. Since a = 5, the graph opens
up.

6.y =x2+8x—3
y=x2+8 +16) —3 — 16
y=(x+4)2-19
y =[x — (=412 + (-19)
h=—-4and k= —19.

The vertex is at (—4, —19), and the axis of
symmetry is x = —4. Since a = 1, the graph opens
up.

7.y=—3x2— 18x + 11
y =—3(x2+ 6x) + 11
y=-3x2+6x+9 + 11 — (—3)9)
y=—3(x + 3)2+ 38
y=—3[x — (—=3)%2+ 38
h = -3 and k& = 38.

The vertex is at (—3, 38), and the axis of
symmetry is x = —3. Since ¢ = —3, the graph
opens down.

8.y =3 + 3)?
y=38x—-(=3)2+0
h=-3and %k =0.

The vertex is at (—3, 0). Two points on the graph
to the right of x = —3 are (—2.5, 0.75) and (-2, 3).
Use symmetry to complete the graph.

\ 4 y

PEETE L.

9.y =30 12+3

h=1andk = 3.
The vertex is at (1, 3). Two points on the graph to

the right of x = 1 are (2, 3%) and (3, 4%) Use
symmetry to complete the graph.
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10.

11.

12.

13.

N Y
!y—S(x 1)°+

o X

y=—2x2+ 16x — 31

y=—2x? — 8x) — 31

y=—2% — 8 + 16) —31 — (—2)(16)
y=—2x—4)2+1

h=4and k= 1.

The vertex is at (4, 1). Two points on the graph to
the right of x = 4 are (4.5, 0.5) and (5, —1). Use
symmetry to complete the graph.

y=—2* +16x— 31|

Y

o X

[l A

| \
| \
| |

h=2andk=0.Letx=1andy = 4.
Substitute these values into the vertex form of
the equation and solve for a.
y=alx —h?2+k
4=a(1l-22+0
4=a
The equation of the parabola in vertex form is
y =4(x — 2)2.
h=-3andk=6.Letx=—-5andy = 2.
Substitute these values into the vertex form of
the equation and solve for a.

y=alx—h2+k

2=al-5-(-3)2+6

2=a(4)+6
—4 = 4qa
-1l=a

The equation of the parabola in vertex form is
y=—(x+3)2+6.
h=-2andk=—-3.Letx=—-4andy = —5.
Substitute these values into the vertex form of
the equation and solve for a.

y=alx—h2+Ek
—5=a[-4 - (-2)]2+(-3)

—5=a(4) -3
-2 =4a
1

The equation of the parabola in vertex form is
y = —%(x +2)2 — 3.

Chapter 6



14.

The vertex of the parabola is at (1, 8),s0h =1
and £ = 8. Since (3, 0) is a solution of the
equation, let x = 3 and y = 0. Substitute these
values into the vertex form of the equation and
solve for a.

y=ale —h?+Ek

0=a(3—-12+8

0=a(4)+8
-8 =4a
—2=a

The equation of the parabola in vertex form is

y = —2(x — 1)2 + 8. Using h(d) and d for y and x,
the equation is A(d) = —2(d — 1)2 + 8 or

hd) = —2d? + 4d + 6.

Pages 326-327 Practice and Apply

15.

16.

17.

18.

19.

20.

21.

y = —2(x + 3)2

y=-2[x - (=3)2+0

h=-3and %k = 0.

The vertex is at (—3, 0), and the axis of symmetry
is x = —3. Since a = —2, the graph opens down.

y = %(x - 12+2

h=1land %k = 2.

The vertex is at (1, 2), and the axis of symmetry is
x =1.Since a = %, the graph opens up.
y=5x2—-6

y =5x — 02+ (—6)

h=0and%=—6.

The vertex is at (0, —6), and the axis of symmetry
is x = 0. Since a = 5, the graph opens up.

y=—-82+3
y=—-8x—02+3
h=0and% = 3.

The vertex is at (0, 3), and the axis of symmetry is
x = 0. Since a = —8, the graph opens down.
y=—x2—4x+8

y=—(x2+4x)+8

y=—-?+4x+4)+8—- (-4
y=—(x+2)2+12

y=—[x—(-2)2+ 12

h=—-2andk =12.

The vertex is at (—2, 12), and the axis of
symmetry is x = —2. Since a = —1, the graph
opens down.

y=x2—-6x+1

y=@x2—-6x+9)+1-9

y=x-—-32-8

y=@@x— 32+ (-8

h=3and%k = —8.

The vertex is at (3, —8), and the axis of symmetry
is x = 3. Since a = 1, the graph opens up.
y=—3x2+ 12x

y = —3(x? — 4x)

y=—-3?—4x+4) — (—3)4)
y=—38x—2)?2+12

h=2andk = 12.

The vertex is at (2, 12), and the axis of symmetry
is x = 2. Since a = —3, the graph opens down.

Chapter 6
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22.

23.

24.

25.

26.

y = 4x2 + 24x

y = 4(x% + 6x)

y =42+ 6x + 9) — 4(9)

y =4(x + 3)2 — 36

y=4[x — (=3)]2 + (-36)

h =—-3and k = —36.

The vertex is at (—3, —36), and the axis of
symmetry is x = —3. Since a = 4, the graph
opens up.

y=4x2+8x— 3

y=4x2+2x) — 3
y=4x2+2x+1)— 3 — 4(1)

y=4x+ 12 -7

y=4 - (D2 +(=7)

h=-landk = —17.

The vertex is at (—1, —7), and the axis of
symmetry is x = —1. Since a = 4, the graph
opens up.

y = —2x2+ 20x — 35

y = —2(x2 — 10x) — 35

y = —2x2 — 10x + 25) — 35 — (—2)(25)
y=—-2x—52+15

h =5andk = 15.

The vertex is at (5, 15), and the axis of symmetry
is x = 5. Since a = —2, the graph opens down.
y=38x2+3x—1

y=3x2+x)—1

y=3<x2+x+i>—1—3<i>

y=sle+3) — %

s[4
h=—andk=—7.

The vertex is at (—é, —%), and the axis of
symmetry is x = —L Sincea = 3, the graph
opens up.

y=4x% —12x — 11
y =4x2 - 3x) — 11

y:4<x2—3x+§)—11 —4(%)

y= 4<x -
3\2

y = 4<x - 5) + (—=20)

h=>andk = —20.

The vertex is at (g, —20), and the axis of

3\2
5) - 20

symmetry is x = % Since a = 4, the graph

opens up.



27.y=4(x + 32+ 1

28.

29.

30.

y=4 - (-3)12+1

h=-3andk =1.

The vertex is at (—3, 1). Two points on the graph
to the right of x = —3 are (—2.5, 2) and (-2, 5).
Use symmetry to complete the graph.

N 4 y

y=4(x+3)2+1° X

y=—(x—52-3

y=—@x—572+(-3)

h=5and k= -3.

The vertex is at (5, —3). Two points on the graph
to the right of x = 5 are (6, —4) and (7, —7). Use
symmetry to complete the graph.

y

y= —(x—5)2—3|£

y

y = i(x - 22+4
h=2andk =4
The vertex is at (2, 4). Two points on the graph to

the right of x = 2 are (3, 4.25) and (4, 5). Use
symmetry to complete the graph.

y

=

(x—

FNJE

o X

y = é(x -32-5

y = 3@ — 32+ (=5)

h=3and k= -5

The vertex is at (3, —5). Two points on the graph

to the right of x = 3 are (4, —4.5) and (5, —3). Use
symmetry to complete the graph.
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y
\ /
\ /
[o) | | x
/
NLA
y=%(x—3)2—5

3l.y=x%2+6x + 2

32.

y=@G2+6x+9)+2-9

y=+32—-17

y=1I—(=3)12+ (-7

h=-3and k= —T.

The vertex is at (—3, —7). Two points on the
graph to the right of x = —3 are (-4, —6) and
(=5, —3). Use symmetry to complete the graph.

y
\ Jlo] x
\ /
\
\ /
AN
y=x"+6x+2

y=x2—8x+ 18

y=(x2—8x+16)+ 18 — 16

y=(x—42+2

h=4andk = 2.

The vertex is at (4, 2). Two points on the graph to
the right of x = 4 are (5, 3) and (6, 6). Use
symmetry to complete the graph.

y

iy=x2 - 8x+ 18|‘
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33. y = —4x2 + 16x — 11

y = —4(x? — 4x) — 11

y=—4x? —4x+4) — 11 — (-4)4)

y=—4x —22+5

h=2andk%k=5.

The vertex is at (2, 5). Two points on the graph to
the right of x = 2 are (2.5, 4) and (3, 1). Use
symmetry to complete the graph.

y

—4x* + 16x = 11]

\

d \

34. y = —5x? — 40x — 80

y = —5(x2 + 8x) — 80

y = =52+ 8 + 16) — 80 — (—5)(16)

y = —5(x + 4)2

y=—5x—(-412+0

h=—-4andk=0.

The vertex is at (—4, 0). Two points on the graph
to the right of x = —4 are (3.5, —1.25) and

(—3, —5). Use symmetry to complete the graph.

N Y Y7
|y = —5x* — 40x— 80|
I\ ol |[x
[\
y \
85.y = —5x% + b — o
y=—%(x2—10x)—%

y =362 - 10x +25) - &5 — (3 )(25)
y=—%(x—5)2—1

y=—3& - 52+ (-1)

h=5and k= -1.

The vertex is at (5, —1). Two points on the graph

to the right of x = 5 are (6, —1.5) and (7, —3). Use
symmetry to complete the graph.

yl| LT T T T T ]
=12 _z
y=—ox + 5x 9
\ |
[o) \ X
/ N
[ \
Y N
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86.y =322 — 4x + 15

37.

38.

39.

40.

41.

y =362 — 120) + 15
y =32 — 12 + 36) + 15 — (é)(se)
y= %(x -62+3

h=6andk% = 3.
The vertex is at (6, 3). Two points on the graph to

the right of x = 6 are (7, 3%) and (8, 4%) Use
symmetry to complete the graph.

y
\\\ p4
N /,/’
/|
/1
o iy=%x2—4x+15| X
HEEEEN

Sample answer: The graph of y = 0.4(x + 3)2 + 1
is narrower than the graph of y = 0.2(x + 3) + 1.

Sample anwer: The graphs have the same
shape, but the graph of y = 2(x — 4)2 — 1is 1 unit
to the left and 5 units below the graph of
y=2x — 5?2+ 4.
h=6and .k =1.Let x =5 and y = 10. Substitute
these values into the vertex form of the equation
and solve for a.
y=alx —h2+k
10=a(5—-62+1
10=a(1)+1

9=a
The equation of the parabola in vertex form is
y=9x — 62 +1.
h=-4andk=3.Letx=—-3andy = 6.
Substitute these values into the vertex form of
the equation and solve for a.
y=alx —h?2+k
6=al-3—(—4]2+3
6=a(l)+3
3=a
The equation of the parabola in vertex form is
y=3(x+4)2 + 3.
h=3and %k =0.Let x =6 and y = —6. Substitute
these values into the vertex form of the equation
and solve for a.

y=alx —h?2+EFk
—6=a6-32+0

-6 = a(9)

-6 =9a
2

—5=a

The equation of the parabola in vertex form is
__2 2
y=—3 — 3>



42,

43.

44.

45.

46.

47.

h=5and k =4. Let x = 3 and y = —8. Substitute
these values into the vertex form of the equation
and solve for a.
y=alx —h?2+k
-8=a(83 -52+4

—-8=a4)+4
—12 = 4a
-3=a

The equation of the parabola in vertex form is
y=—-38(x —5?2%+4.

h=0and %k = 5. Let x = 3 and y = 8. Substitute
these values into the vertex form of the equation
and solve for a.

y=alx—h?2+EFk

8=a(B-02+5

8=a(9) +5

3 =9

1_

g =a

The equation of the parabola in vertex form is
y = §x2 + 5.
h=-3andk=—-2.Letx=—-1andy =8.

Substitute these values into the vertex form of
the equation and solve for a.

y=alx —h?2+kFk

8=al[-1- (=32 +(-2)

8=a4) -2
10 = 4a

5

2= a

The equation of the parabola in vertex form is
y=g(x+3)2—2.
h=0and %k = 0. Let x = 2 and y = —8. Substitute
these values into the vertex form of the equation
and solve for a.

y=alx —h?2+EFk
-8=a(2-02+0

-8 = a(4)
-8 =4a
—-2=a

The equation of the parabola in vertex form
isy = —2x2.
h=-3andk=—-4.Letx=0andy = 8.
Substitute these values into the vertex form of
the equation and solve for a.

y=alx—hZ2+k

8=al0 — (=3)2+ (-4

8=a(9 —4
12 = 9a

4

3-a

The equation of the parabola in vertex form is
y=%(x+3)2—4.

h(t) = —9.09(t — 32.5)% + 34,000

h = 32.5 and k& = 34,000.

The vertex is at (32.5, 34,000). Since ¢ = —9.09,
the graph opens down and has a maximum at the
vertex. Thus, the maximum height is 34,000 feet
which occurs 32.5 seconds after the aircraft
begins its parabolic flight.
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48.

49.

50.

51.

52.

53.

Substitute 0 for d(¢) and solve for ¢.
0=—-16¢+ 8 + 30
a=—16,b = 8, and ¢ = 30.
—-b = Vb2 — 4ac
2a
—(8) = V(8)? — 4(—16)(30)
= 2(—16)
-8 + V1984
-32
-8 + V1984
—32 o —32
x=~=—1.14 x = 1.64
The diver hits the water in about 1.6 seconds.

d(t) = —16t> + 8¢ + 30
d@) = 716(t2 - %t) +30

X =

-8 — V1984

X = rXx =

d) = —16(;:2 - %t + %) +30 — (_16)(1_16)
d(t) = —16(t - i)z +31

= 1 and & = 31.
To move the graph 20 units up, add 20 to & or 31.
1\2

dt) = —16<t - Z) + (31 + 20)
2
d(®) = —16<t - i) +51
The equation would be d(¢) = —16<t - i) + 51 or
d(t) = —16t% + 8t + 50.

Substitute 0 for d(¢) and solve for ¢.
0=—-16¢2+ 8 + 50
a=-16,b =8, and ¢ = 50.

—-b *+ Vb2 — 4ac

- 2a

_ —8= V(82— 4(-16)(50)
x = 2(—16)

_ —8+/3264
X = —32

_ —8+\V/3264 -8 -\V/3264
T e orx=""_3
x =~ —1.54 x = 2.04

The diver hits the water in about 2.0 seconds.

Angle A; the graph of the equation for angle A is
higher than the other two since 3.27 is greater
than 2.39 or 1.53.

Angle B; the vertex of the equation for angle B is
farther to the right than the other two since 3.57
is greater than 3.09 or 3.22.

y=ax?+bx+c

b
y=a<x2+gx>+c

b b \2 b \2
y=a[x2+;x+<%>}+c—a<g>

2
b b2
y=a<x+%) te— 4
. . b
The axis of symmetry is x = h or x = —5.
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54.

55.

56.

All quadratic equations are a transformation of
the parent graph y = x2. By identifying these
transformations when a quadratic function is
written in vertex form, you can redraw the graph
of y = x2. Answers should include the following.

¢ In the equation y = a(x — h)? + k, h translated
the graph of y = x?h units to the right when A
is positive and A units to the left when A is
negative. The graph of y = x2 is translated
k units up when £ is positive and % units down
when £ is negative. When a is positive, the
graph opens upward and when a is negative,
the graph opens downwards. If the absolute
value of a is less than 1, the graph will be
narrower than the graph of y = x2, and if the
absolute value of a is greater than 1, the graph
will be wider than the graph of y = x2.

e Sample answer: y = 2(x + 2)2 — 3 is the graph
of y = x2 translated 2 units left and 3 units
down. The graph opens upward, but is narrower
than the graph of y = x2.

D; Replace f(x) with —4 and solve for x.

—4 =x%— 5x
0=x2—-b5x+4
0=@-4HDx -1

x—4=0o0rx—1=0

x=4 x=1
B;y=2x—-6)2+3
h=6andk = 3.

The vertex is at (6, 3).

Page 328 Maintain Your Skills

57.

58.

59.

60.

a=3,b=-6,c=2

b2 — 4ac = (—6)2 — 4(3)(2)
=36 — 24
=12

The discriminant is 12, which is not a perfect
square. Therefore, there are two irrational roots.

42+ Tx=11>54x2+7x — 11 =0
a=4,b="T7.c¢c=—-11
b2 — 4ac = (7)2 — 4(4)(—11)

=49 + 176

= 225

The discriminant is 225, which is a perfect
square. Therefore, there are two rational roots.

a=2,b=-5,c¢=6

b2 — 4ac = (—5)% — 4(2)(6)
=25 — 48
=-23

The discriminant is negative, so there are two
complex roots.

224+ 10x+17=10

x2 + 10x = —17
x2+ 10x + 25 = —17 + 25
(x+52=8
x+5==xVS8
x+5==2V2
x=—-5=*2V2

5—122 -5+ 2V2).

The solution set is {—

Chapter 6
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61.x2 —6x+18=0
x2 — 6x=-18

x2—6x+9=-18+9
(x — 82 =
x—3=
x—3==
x=3=*3i
The solution set is {3 —

422+ 8x =9

9

2 — <
x*+2x =7

3i, 3 + 3i}.
62.

2+t l=5+1

o+ 2=

RS
vy
W

x+1=

M‘é ,,;|

x+1

I+

I
I
=

I+

9 %

X

—2+V13

*
X = 2

The solution set is is [ 2+ \ﬁ = 72\/ﬁ }

63. 22 + 2t
t— 1283 +02 -2t — 3
(=) 2% — 2¢2
2t2 — 2t
(=) 2t2 — 2t
0-3
The result is 22 + 2¢ — 3 I

2 —92t+1
t+ 2)3 +0t2—3t+
(=) 3+ 2¢2

—2t2—3t
(=) =22 —
t+2
(=)t+2
0

The result is ¢2 — 2t + 1.
n3 — 3n2—15n — 21
n — 5n* — 8n3 + 0n?+ 54n + 105
(=) n*—5n3

64.

65.

—-3n% 4+ On?
(=) —3n3 + 15n2
—15n2 + 54n
(=) —15n2 + 75n
—21n + 105
(=) —21n + 105
0
The result is n3 — 3n2 —15n — 21.
66. y3 +1
y+ 3t +3y3 +0y2+y — 1
(=) y* + 3y3
y—1
(=-)y+3
—4
The result is y3 + 1 — yi3.



67a. Find an equation of the line through
(1994, 76,302) and (1997, 99,448). Find
the slope.
Yo — V1
m= X T X
99,448 — 76,302
1997 — 1994
=~ 7715
¥y —y,=mx —x)
y — 76,302 = 7715(x — 1994)
y — 76,302 = 7715x — 15,383,710
y = 7715x — 15,307,408
One prediction equation is
y = T7715x — 15,307,408.

67b. Use the prediction equation to find the value of
y when x = 2005.
y = T715x — 15,307,408
= 7715(2005) — 15,307,408
= 161,167
The model predicts that there will be about
161,167 students abroad in 2005.
68. —2x2+3<0
~2(5)2 +3< 0

~50 +3<0
—47<0 v/
Yes, 5 satisfies the inequality.
69. 422 +2x —3=0
4(-12+2(-1) - 3=0
4-2-320

-1=0 X

No, —1 does not satisfy the inequality.
70. 4x2 —4x + 1= 10
4(2)2 - 4(2) + 1= 10

16 -8+1=10

9=10 v
Yes, 2 satisfies the inequality.
71. 6x2 + 3x >8
6(0)2 + 3(0) ? 8
0+0>8
0>8 X

No, 0 does not satisfy the inequality.

Page 328 Practice Quiz 2
1.x2+14x + 37 =0

x2 + 14x = —37
x2 4+ 14x + 49 = —37 + 49
x+72=12
x+7==*V12
x+7=+2V3
x=-7+2V3

The solution set is {—7 — 2V3, =7 + 2V3}.

289

2. 22—-2x+5=0

5
2 2
X x+2 0

5
2 _ . _5
x? —x )
1 5 1
2 _ 1i__5,1
x x+t 4= —97+7%
129
T2 T4
1 9
==+ =
X7 9gT =Ny
1 3.
_ == +2
x—g=*50
1 3.
==+ =
x=35 %5l
_1=x3i
X=""3
. . [1+38 1-3i
The solution set is =5, —5 }

3.a=5b=-3,c=1

b2 — 4ac = (—3)2 — 4(5)(1)

=9-20

=-11
The discriminant is negative, so there are two
complex roots.

4. a=3,b=4,c=-17

b2 — 4ac = (42 — 4(3)(—-T)

=16 + 84

=100
The discriminant is 100, which is a perfect
square. Therefore there are two rational roots.

5 _ —b* Vb~ dac
=T o
=9 = V(92— 4)(-1D)
x = 2(1)
_ ~9* V125
= 2
_ -9+5V5
x = 2
. -9-5V5 -9+ 5V5
The exact solutions are 3 and B .

The approximate solutions are —10.1 and 1.1.

6. -3x2+4x=4—->-3x2+4x—-4=0

—b = Vb2 — 4dac

2a
) = V4)? - 4-3)-4)
- 2(-3)

-4 *V-32
x:T

-4 * 4iV2
xX=""6

2+ 2iV2
X="35

. 2+ 2iV2
The solutions are the complex numbers 3

2 - 2iV2
and T
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7.

10.

h=2andk=—-5Letx=—-1landy = 1.
Substitute these values into the vertex form of
the equation and solve for a.
y=alx —h2+k
1=a(—-1-22+(-5)

1=a(9 -5
6 = 9a

2

3=a

The equation of the parabola in vertex form is
y=§(x—2)2—5.

.y =x2+ 8 + 18

y=(x2+8x+16)+18—16

y=(+42+2

y=lx—(H*+2

h=—-4andk = 2.

The vertex is at (—4, 2), and the axis of symmetry
is x = —4. Since a = 1, the graph opens up.

.y =—x2+ 12x — 36

y=—(%—-12x) — 36
y=—(%— 12x + 36) — 36 — (—1)(36)

y=—(x—6)2
y=—(x—-62+0
h=6andk =0.

The vertex is at (6, 0), and the axis of symmetry is
x = 6. Since a = —1, the graph opens down.
y=2x2+ 12x + 13

y =22+ 6x) + 13

y =22+ 6x +9) + 13 — 2(9)
y=2x+32-5

y=2[x — (=3)%2 + (-5)

h=-3and k = —5.

The vertex is at (—3, —5), and the axis of
symmetry is x = —3. Since a = 2, the graph
opens up.

6.7 | Graphing and Solving Quadratic

Inequalities

Pages 332-333 Check for Understanding
1.

Test the point (3, 0) in the inequalities.
y=(@x—-32-1

0=(3-32-1

0=0-1

0=-1v

y=x-3?%-1

0=B8-32%-1

0£0-1

0=-1x

So, (3, 0) is a solution of y = (x — 3)2 — 1.
Therefore, y = (x — 3)2 — 1 describes the graph.

. Sample answer: one number less than —3, one

number between —3 and 5, and one number
greater than 5.

3a. The x-intercepts of the graph are —1 and 5.

Therefore, the solutions of the equation are —1
and 5.
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3b. The graph lies above the x-axis to the left of
x = —1 and to the right of x = 5. Therefore, the
solution set is {x|x = —1 or x = 5}.
3c. The graph lies on and below the x-axis at
x = —1 and x = 5 and between these two values.
Therefore, the solution set is {x| -1 = x < 5}.
4. Graph the related quadratic equation
y =x2 — 10x + 25. Since the inequality symbol
is =, the parabola should be solid.
Test (5, 1).
y= x? — 10x + 25
1= (52— 10(5) + 25
122550+ 25
1=0v
So, (5, 1) is a solution of the inequality. Shade the
region inside the parabola.

Y[ A A
\ |
\ |
\ /
1
Ol — ¢ —10x+ 251~

5. Graph the related quadratic equation y = x2 — 16.
Since the inequality symbol is <, the parabola
should be dashed.

Test (0, 0).

y <x*—16

0< (02— 16

0<-16 X

So, (0, 0) is not solution of the inequality. Shade
the region outside the parabola.
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6. Graph the related quadratic equation

y = —2x2 — 4x + 3. Since the inequality symbol
is >, the parabola should be dashed.

Test (-1, 0).

y>—2x2 —4x + 3

0> —2(-12 - 4(-1) +3

0>-2+4+3

0>5x

So, (—1, 0) is not a solution of the inequality.
Shade the region outside the parabola.

y
y=-2X—4x+3
—

K
r A)
L

{
1
)
1
1
1
1

¥

. Graph the related quadratic equation
y = —x% + Bx + 6. Since the inequality symbol
is =, the parabola should be solid.
Test (0, 0).
y=-—x2+5x+6
0= —(02+5(0)+6
0<0+0+6
0=6Vv
So, (0, 0) is a solution of the inequality. Shade the
region inside the parabola.

y|y= —x*+5x+ 6}
12 /
. \
/ \
\
[ \
=2 Jol [ 2 | 4 4x
LY [ [T N

. The graph lies below the x-axis to the left of x = 1
and to the right of x = 5. Therefore, the solution
setis {x|x <1orx > 5}

. Solve the related quadratic equation
x2—6x—7=0.

2 —6x—T7=0
x+Dx—-7=0

x+1=0 orx—7=0
x=-1 x=17
Plot —1 and 7 on a number line. Use circles.
x<-1 -1<x<7 x>7
r A N\ A N\ A hY
L L L i L L L L 1 L L L L L
I I I ¥ I I I I I I I ¥ I I I
4-3-2-1 0123 456 7 8910
Test a value in each interval.
x< -1 -1 <x <7 x>1"7
Test x = —2. Test x = 0. Test x = 8.

x2—6x—7<0 x2—6x—7<0 x2—6x—7<0

(22— 6(-2)—7<0

02-60)—7<0 [(82-6(8)—T7<0

9<0 X -7<0 v 9<0 X
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10.

The solution set is

Solve the related quadratic equation

x2—x—12=0.
x2—x—-12=0
x+3)x—-—4)=0

x|-1<x<T}.

x+3=0 orx—4=0
x=-3 x=4
Plot —3 and 4 on a number line. Use circles.
X<-3 -3<x<4 X>4
r A N\ % N\ A hY
L L L L i L L L l L L i L L L
I I I I ¥ I I I I I I ¥ I I I
-7 6-5-4-3-2-1012 3 456 7
Test a value in each interval.
x < -3 -3<x<4 x>4
Test x = —4. Test x = 0. Test x = 5.

x2-x—-12>0

x2-x—12>0

x2-x—-12>0

(42— (—4)—-12%0

02— -1230

(52— (5)-12>0

Test a value in each interval.

8>0 v -12>0 X 8>0 v
The solution set is {x |x < —3 or x > 4}.
11. Solve the related quadratic equation
x2=10x — 25.
x2=10x — 25
x2—10x +25=0
x—5)x—-5)=0
x—5=0o0rx—5=0
x=5 x=5
Plot 5 on a number line. Use a circle.
X<5 XxX>5
b A N
l l l l l l l l l l l l i l l
I I I I I I I I I I I I ¥ I I
-7 6-5-4-3-2-1012 3 456 7

x<5b x>5
Test x = 4. Test x = 6.
x2<10x — 25 x2<10x — 25

(42 £ 10(4) — 25

(6)2 £ 10(6) —

25

16 <15 X

36 <35 X

There is no solution. The solution set is .

12. Solve the related quadratic equation x? = 3.
x2=3
x=*=V3
Plot —V3 and V'3 on a number line. Use solid
dots.
x<-V3 -V3 <x<V3 x>V3
r A \/ \/~ A hY
L L L L L l L L l | L L L L L
I I I I I I I I I I I I I I I
-7-6-5-4-3-2-1012 3 4567
Test a value in each interval.
x<-V3 |[-V3<ax<V3| x>V3
Test x = —2. Test x = 0. Test x = 2.
x2=<3 x2=3 x2=<3
(-2 <3 02 =3 (2% =3
4=3X 0=3/V 4=3X

The solution set is {x| —V3 = x = V/3}.
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13. Replace A(t) with 1.7 and solve for ¢.

h(t) = —4.9¢2 + 30t + 1.4
1.7=—-492+ 30t + 1.4

0=—-4.9¢+ 30t — 0.3
a=-49,b6=30,andc = —0.3.
_ —b*Vb% - 4ac
t= 2a
_ —(80) * V(30 — 4(—4.9)(—0.3)
t= 2—4.9)
_ —30 + V89412
t= 938
—30 + V/894.12 —30 — V894.12
t= 938 ort= 938
t=0.01 t=6.11

The ball is 1.7 meters above the ground at about
0.01 second after it was hit and again at about
6.11 seconds after it was hit. Assuming the ball
was caught on its way down, the player has about
6.1 second to catch the ball.

Pages 333-335 Practice and Apply
14. Graph the related quadratic equation

15.

y =x2 + 3x — 18. Since the inequality symbol is
=, the parabola should be solid.

Test (0, 0).

y=x2+3x — 18

02 (02 +3(0) — 18

0Z0+0-18

0=-18 v

So, (0, 0) is a solution of the inequality. Shade the
region inside the parabola.

A\ 1511
\
Sy
-8 4_50/4 8 X
\N L/
\ |
WA
_‘275 y=x"+3x—18

Graph the related quadratic equation

y = —x2 + Tx + 8. Since the inequality symbol is
<, the parabola should be dashed.

Test (0, 0).

y<-—x2+Tx+8

0< —(02+7(0)+8

0<0+0+8

0<8v

So, (0, 0) is a solution of the inequality. Shade the
region inside the parabola.

N ly=—x*+7x+8
12{ \‘7(
L '
o 5
K 1
4 \
1 1
i
-4 |1 |O| 4 X
LY [Ty
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16.

17.

18.

Graph the related quadratic equation

y =x2 + 4x + 4. Since the inequality symbol is =,
the parabola should be solid.

Test (-2, 1).

y=x2+4x+ 4

1=(-2?2+4(-2) +4

1£4-8+4

1=0 X

So, (=2, 1) is not a solution of the inequality.
Shade the region outside the parabola.

Vi
\ I
\ /

(mi
1y=x2+4x+Zi

Graph the related quadratic equation y = x2 + 4x.
Since the inequality symbol is =<, the parabola
should be solid.

Test (=2, 0).

y = x2+ 4x

0= (-2?+4(-2)

0=4-38

0=-4x

So, (—2, 0) is not a solution of the inequality.
Shade the region outside the parabola.

A 47
\ |
\ |
o
\
]y=x2