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Chapter 1 Points, Lines, Planes, and Angles

Page 5 Getting Started
14.

y
D(t, 2)
B(4, 0)
(o] X
A3, [2)
C(%, )
L 1]
3 ,3_6,3
5.4t3=8 "%
_9_41
=g=13
5 1_37 , 41
621—6+5§716+8
_37 , 82
=16 T 16
,M77L
=36 ~ 16
7. 1_9 _14_ 9
8§16 16 16
_ 5
=16
1 7 _ 23 151
8. 115 - 996 =% ~ 16
_ 184 151
=16 ~ 16
_33 _o1
=16 = 216

9.2-17=-15

10.

11.

12.

13.

23 - (-14) =23 + 14
=37
[-7 = (=2 = (=7 +2)
=(-52=25
92 + 132 = 81 + 169
= 250
P=4s

=4(5) = 20
The perimeter is 20 in.
14. P=2( + 2w
=2(6) + 2(2%)
=12+5=17
The perimeter is 17 ft.

15. P =2¢ + 2w
= 2(4.8) + 2(7.5)
=96+15=246
The perimeter is 24.6 m.

1-1 | Points, Lines, and Planes

Page 8 Geometry Activity
1. no 2. no
3. On @; see students’ work.

4. See students’ work.

Page 9 Check for Understanding

1. point, line, plane

10.

13.
15.

17
18

19

. See students’ work; sample answer: Two lines
intersect at a point.

. Micha; the points must be noncollinear to
determine a plane.

. Sample answers: line p; plane R

. Sample answer: y

P r
S
Q
. There are six planes: plane ABC, plane AGE,

plane CDE, plane BCD, plane FAB, and plane
DEF.

.A,K,BorB,J,C
. No; A, C, and J lie in plane ABC, but D does not.

line 11. point 12. plane

ges 9-11 Practice and Apply
n 14. F
R 16. W

. Sample answer: PR

. Yes, it intersects both m and n when all three
lines are extended.

. (D,9) 20. Charlotte

21.

22.

23

g
. Sample answer:

y

Chapter 1



24, Sample answer:

y

\

¥

29. points that seem collinear; sample answer:
0,-2),(1, -3),(2,-4),3, —5)

y

30. There are five planes: plane ABC, plane BCE,
plane ABE, plane ADE, and plane CDE.

31. 1; There is exactly one plane through any three
noncollinear points.

32.E,F,C

33. Because A and B determine a line, add point G
anywhere on AB.

34.E,F 35.A,B,C,Dor E,F,C,B

Chapter 1

36.

37.
39.
41.
42.
43.
45.

49.
50.

51.

52.
54.

55.

56.

Sample answer: points E, A, and B are coplanar,
but points E, A, B, and C are not.

AC 38. point

lines 40. plane

plane

two planes intersecting in a line

44, intersecting lines

46. line

point

point

See students’ work.

Sample answer: the image is rotated so that the
front or back plane is not angled.

Sample answer:
A AA A A

11

/b

|
Y YY \ / \

See picture. 53. vertical

Sample answer: the paths flown by airplanes
flying in formation
Sample answer: Chairs wobble because all four
legs do not touch the floor at the same time.
Answers should include the following.
e The ends of the legs represent points. If all points
lie in the same plane, the chair will not wobble.
e Because it only takes three points to determine a
plane, a chair with three legs will never wobble.
C; Three lines intersect in a maximum of three
points. The fourth line can cross the other three
lines only one time each, adding three points to
the figure. For example,

N / e




57.B; 2+x=2—-x
2+x—2=2—-—x—2
X = —x
x+tx=—x+x
26 =10
Thus, x must be 0.
58. ¥y

a line
59. y

N
\

part of the coordinate plane above the line
y=-2x+1

[S%]

60.1 =% sodin>3in

61.%:%,so%in.:%in.

62. 4 180,50 g in. > 160 in.
63. 10 mm = 1 cm

64. 2.5 cm = 25 mm, so 2.5 cm < 28 mm
65. 0.025 cm = 0.25 mm, so 0.025 cm < 25 mm

Page 12 Reading Mathematics
1. Points P, @, and R lie on €. Point T is not collinear
with P, @, and R.
2. Planes F, G, and H intersect at line j.
3. The intersection of planes W, X, Y, and Z is
point P.

O
e

4.

1-2 | Linear Measure and Precision

Page 16 Check for Understanding
1. Align the 0 point on the ruler with the leftmost
endpoint of the segment. Align the edge of the
ruler along the segment. Note where the
rightmost endpoint falls on the scale and read
the closest eighth of an inch measurement.

2. Sample answers: rectangle, square, equilateral
triangle
3. Each inch on the ruler is d1v1ded into eighths.
Point Q is closer to the 1 8-1nch mark. Thus, PQ is
about 18 or 13 g inches long.

4. The long marks on the ruler are centimeters, and
the shorter marks are millimeters. There are
10 millimeters for each centimeter. Thus, the bee
is 13 millimeters or 1.3 centimeters long.

5. The measurement is precise to within 0.5 meter.
So, a measurement of 14 meters could be 13.5 to
14.5 meters.

6. The measuring tool is divided into %—inch
increments Thus, the measurement is precise
to within 3 (i) or = 1nch Therefore the

measurement could be between 3 1 % = 3%

inches and 3+ itg§g= 38 inches.
7. EG = EF + FG
EG=24+13
EG=3.7
So, EG is 3.7 centimeters long.
8. XY +YZ=XZ
Xy+13=3
5 5 _ 5
XY + 1§—1——33— 13
XY— 13
So, XY is 18 inches long.
9. 5x 3x
15
N L M
NL = 5x = 15
S5x _ 15
5 7 5
x=3
LM = 3x
LM = 3(3)
LM =9
10. 30
6x—5 2x+ 3
N L M

NM = NL + LM
30=6x—5+2x+3

30=8x—2
30+2=8x—-2+2

32 = 8

32 _ 8

8 8

Chapter 1



4=x
LM =2x+3
LM =24)+3=8+3
LM =11

11. BC = CD because they both have length
10 inches.
BE = ED because they both have length 8 inches.

BA = DA because they both have length
14.4 inches.

Pages 17-19 Practice and Apply

12. Each inch on the ruler is d1V1ded into sixteenths.
Point B is closer to the 1 16-1nch mark. Thus, AB
is about 12~ 1¢ inches long.

13. The long marks on the ruler are centimeters, and
the shorter marks are millimeters. Point D is
closer to the 45-millimeter mark. Thus, CD is
about 45 millimeters or 4.5 centimeters long.

14. The long marks on the ruler are centimeters, and
the shorter marks are millimeters. The right end
of the key is closer to the 33-millimeter mark.
Thus, the key is about 33 millimeters or
3.3 centimeters long.

15. Each inch on the ruler is divided into sixteenths.
The right tip of the paperclip is closer to the
1 16-1nch mark. Thus, the paperclip is about 14 16
or 1+ 4 inches long.

16. The measurement is precise to within 2 inch. So
a measurement of 80 inches could be 7 9 to 802
inches.

17. The measurement is precise to within 0.5
millimeter. So, a measurement of 22 millimeters
could be 21.5 to 22.5 millimeters.

18. The measuring tool is divided into %—inch
increments. Thus the measurement is precise to
within & (%) or g Linch. Therefore, the
measurement could be between 16— -5 = 16—
inches and 162 + 4 = 164 inches.

19. The measurement is precise to within 0.5

centimeter. So, a measurement of 308 centimeters
could be between 307.5 and 308.5 centimeters.

20. The measurement is precise to within 0.005 meter
or 5 millimeters. So, a measurement of 3.75
meters = 3750 millimeters could be between 3745
and 3755 millimeters.

21. The measuring tool is divided into %—foot
increments. Thus, the measurement is precise to
within %(i) or % foot. Therefore, the
measurement could be between
31— 1 -3l feot and 34 + L1 = 32 feet.

4 8 8 4 8 8

22. AC = AB + BC

AC=16.7+128 =295
So, AC is 29.5 millimeters long.

23. XZ =XY+YZ
3
XZ—2-|—4

NIV

2
Z+

Chapter 1

24,

25.

26.

27.

28.

29.

-5
XZ =
So, XZ is % or 1% inches long.
PR =PQ + QR
1_5
21 = —6 + QR
9 5 _ 5
T-T5-16+QR 15
36 5 _
1616 - @R
16 = A
So, QR is 16 or 1 1nches long.
RT =RS +ST
4.0=12+ ST
40-12=12+ST-1.2
2.8=ST

So, ST is 2.8 centimeters long.

WY = WX + XY L L
4.8 = WX + WX WX is congruent to XY.
4.8 = 2WX
48 _ 2WX

2 2

2.4 =WX

So, WX is 2.4 centimeters long.

AD =AB + BC + CD
=BC + BC + BC AB is congruent to BC
and CD is congruent to BC.
33 = 3BC
+ (14—5) =13Bo)
15
19 = BC
So, BC is 1% or 1% inches long.
7a 12a
28
R S T
RS =Ta =28
Ta _ 28
7 7
a=4
ST = 12a
ST = 12(4)
ST = 48
34
12 2x
R S T
RT =RS + ST
34 =12 + 2«
34 -12=12 + 2x — 12
22 = 2x
22 _ 2«
2 7 2
11=x«
ST = 2x
ST = 2(11)
ST = 22



30. %

2X 3x
R S T
RT =RS + ST
25 = 2x + 3x
25 = bx
25 _ bx
5 5
5=x
ST = 3x
ST = 3(5)
ST =15
81. 5x+ 10
16 2X
R S T
RT =RS + ST

5x +10 =16 + 2x
5x+ 10 — 10 =16 + 2x — 10

bx =6 + 2x
bx —2x =6+ 2x — 2x
3x =6
3x_6
3 3
x=2
ST = 2x
ST = 2(2)
ST =14
32. 21
3y+1 2y
R S T
RT =RS + ST
21 =3y +1+ 2
21=5y +1
21-1=5y+1-1
20 = by
20 _ 5y
5 5
4=y
ST = 2y
ST = 2(4)
ST =18
33. 5y
4y —1 2y —1
R S T
RT =RS + ST
By=4y—-1+2y—1
5y =6y — 2
By +2=6y —2+2
5y + 2 = 6y
5y + 2 — 5y = 6y — by
2=y
ST=2y—-1
ST=22) -1
ST =3

34.
35.
36.
37.
38.
39.

40.
41.
42.

43.

44.

45.

46.

417.

48.

yes; AB=CD =3 cm

no; EF = 6 ft and FG = 8 ft

no; NP = 1.75 in. and LM = 0.75 in.
yes; WX =XY =6m

not from the information given

yes; TR = 3(a + b) + 3¢ = 3a + 3b + 3¢
SU=3a +30b +c)=3a+3b+ 3¢

The width of a music CD is 12 centimeters.

CF=DG,AB =HI,CE =ED =EF =EG

144 cm?3; 343 mL could be actually as much as

343.5 mL and 200 mL as little as 199.5 mL;
343.5 — 199.5 = 144.

The lengths of the bars are given in tenths of
millions, and 0.1 million = 100,000. So the graph
is precise to within 50,000 visitors.

50,000 = 0.05 million, so a measurement of 98.5
million could be 98.45 million to 98.55 million
visitors.

No; the number of visitors to Washington state
parks could be as low as 46.35 million or as high
as 46.45 million. The visitors to Illinois state
parks could be as low as 44.45 million or as high
as 44.55 million visitors. The difference in visitors
could be as high as 2.0 million.

12.5 cm; Each measurement is accurate within
0.5 cm, so the least perimeter is 2.5 cm + 4.5 cm
+ 5.5 cm.

15.5 cm; Each measurement is accurate within

0.5 cm, so the greatest perimeter is 3.5 cm +
5.5 cm + 6.5 cm.

Ee | | | o >
T T T 1=
EF D4(CD)
49. 2(cD)
. | L \
Ee l (= — >
3(AB)

50a. 2 50b. 5 50c. 7
51. Sample answer: Units of measure are used to

52.

53.

54.

55.
56.

differentiate between size and distance, as well as

for accuracy. Answers should include the

following.

e When a measurement is stated, you do not
know the precision of the instrument used to
make the measure. Therefore, the actual
measure could be greater or less than that
stated.

® You can assume equal measures when
segments are shown to be congruent.

allowable error _ 051t _ )19 or 1.9%

measure 27 ft

allowable error _ 0.25in. _
measure ~145in. 0.017 or 1.7%

allowable error _ 0.05 cm __
measure ~ 423 cm 0.001 or 0.1%

allowable error _ 0.05 km __
measure T 63.7km 0.0008 or 0.08%

B; 5(12 in.) = 60 in. or 5 ft

Chapter 1



57. D; forty percent are jazz tapes so sixty percent are

blues tapes; 0.60(80) = 48.

Page 19 Maintain Your Skills

58.B,G,E

59. Sample answer: planes ABC and BCD

60. C

61. There are five planes shown: plane ABC, plane

BCDE, plane DEF, plane ACDF, and plane ABEF.

62. 2a + 2b = 2(3) + 2(8)

=6+ 16 = 22
63. ac + be = (3)(2) + (8)(2)
=6+ 16 =22
- 3—2 1
64. 5 E=25==5
65. V(c —a)?=V(2 - 3)?2
= V(-17
-Vi=1

Page 19 Practice Quiz 1

1. PR 2. T 3. PR
4. 6 45
S R T
TS =RS + TR
TS =6+ 45
TS = 105
5. 175
34
S R T
TS = RS + TR

11.75=RS + 3.4
11.75 -34=RS + 34 - 34
8.35 =RS

Page 20 Geometry Activity: Probability and
Segment Measure
1. WZ=WX+XY +YZ
WZ=2+1+3=6
P(J lies in XY) = %
1
6
2. WZ=WX+XY+YZ
WZ=2+1+3=6

PR liesinYZ) = %

_3_1
6 2
3. WY =WX + XY
WYy=2+1
WY =3

P(S lies in XY) = %
1

. ~3 _
4. 1; XY contains all points that lie on both WY
and XZ.

5. 0; if point U lies on WX, it cannot lie on YZ.

Chapter 1

1-3 | Distance and Midpoints

Page 22 Geometry Activity: Midpoint of a

1.

Segment
Bl PV[ Ic[ 1A
[o) X
(2,5)
d = Vixy— x)% + (y,— y,)?

AC=V(@2 —-52+(5—5)?
AC = V(-3)2 + 02

AC=V9
AC=3
AC = CB, so both are 3 units long.
v A
Z -
//
X
(o] X

(-1,5)

d=Vix,— x)? + (y, — y,)?

XZ=V[-1—- (4> + (5 - 3)2

X7 =V32+ 22

XZ =V13

XZ = ZY, so both are V/13 units or about 3.6 units
long.

Sample answer: The x-coordinate of the midpoint
is one half the sum of the x-coordinates of the
endpoints. The y-coordinate of the midpoint is one
half the sum of the y-coordinates of the endpoints.

Page 25 Check for Understanding

1.

Sample answers: (1) Use one of the Midpoint
Formulas if you know the coordinates of the
endpoints. (2) Draw a segment and fold the paper
so that the endpoints match to locate the middle of
the segment. (3) Use a compass and straightedge
to construct the bisector of the segment.



2. Sample answer:
PK

7mm| 7 mm
pr—

0 ¢

3.AB = |2 - 10|

=|—-8|or8
4.CD = | -3 — 4|
=|-7]or7
5. y
2
A
o A
/] 1
y &=y
X
—? —4 4| 8

XY)? = (XW)2 + (YW)?
(XY)? = (6)% + (8)2

(XY)? = 36 + 64
(XY)2 = 100
XY =10

6. d=V(,—x)?+ (y,—y,)?
DE =V(8 -2+ (6—0)2 =162+ 62
DE =\/36 + 36

DE =V172
DE =~ 8.49
_ —10+ (=2
7.M—42—l
_—12
2
= -6
_ —3+6
S.M_T
=3orls
9( 1 X, y1+y2> ( 4+( 1) 3+5)
: 2
—(_5 8
- (-5, 2)0r( 2.5, 4)
+3c2 y1+y2 + (= 2) 8+ 2
10, (B, g - (255,55
(0,5)
o[ T (=3) y, +6
11.B(O,5.5)—B—2 T g )
_xy+(=3) _y,t6
0772 55 = 5
0=x,+(=3) 11=y,+6
3=x 5=y,

The coordinates of A are (3, 5)

12. B;M(7,8)=M(4+22x,
4+ 2x
7= 2
14 =4 + 2x
10 = 2x
5=x

6 + 2x
)
8=—3
16 =6 + 2x
10 = 2x
5=x

6 + 2x

Pages 25-27 Practice and Apply

13. DE = |2 — 4|

14. CF = |0 — 17|

=|-2]or2 =|-7]|or7
15. AB= | -4 - (-1)] 16. AC=|-4-0]
=|-3]or3 =|—-4| or4
17. AF = | -4 - 17| 18. BE= | -1 — 4|
=|-11]| or 11 =|-5]|orb
19. RY;
°© B
& //

-8 -4 A 4 | X

A
4

Q
O

(AB)? = (AX)* + (BX)?
(AB)* = (8)* + (6)*

(AB)? = 100
AB =10

20. y

D

/
)4
C

X

0

(CD)? = (CX)? + (DX)?
(CD)? = (3)2 + (4)2
(CD)? =25
CD=5
21.

N

\
oF

-]
I~

~{_ &

1
1
i
1
— - ——
8 L 5%

H

(EF)? = (EX)? + (FX)?
(EF)2 = (5)2 + (12)
(EF)? = 169

EF =13

Chapter 1



22,

(-]
N

S

Glg X

(GH)? = (GX)? + (HX)?
(GH)? = (8)* + (15)
(GH)? = 289

GH =17

23. d=Vix,—x)?+ (y, — y,)?

JK=V(12 - 02+ (9 - 0)2=V122 + 92
JK = V225 =15

24. d=Vi(x,—x)?+ (y, —y,)?
LM =V(T-32+(9—5)2=\V42 + 42
LM =V16 + 16 = V32
LM ~5.1

25. d=Vix,— 2,2+ (yy — y,)?
ST =VI6 - (=3)%+ (5 - 2)?
ST =V92+32=V81+9
ST = V90
ST~9.5

26. d=Vix,~x)?+ (y, —y,)?
UV=V(5-22+(7-3)2=V32+42
UV=V9+16=V25
Uv=5

27. d =V~ x)?+ (v, — y,)?
NP=VI[3- (212 + [4 - (-2)2
NP = V52 +62=V25+ 36
NP = V61
NP~138

28. d=V(x,—x)%+ (y, —y,?
QR =V - (512 + (5 — 3)2
QR=V62+22=V36+4
QR = V40
QR ~6.3

29. d=Vix,—x)?+ (y, —y,?
XY =VI2 - (-2)2+ [5 — (—1)]2
XY =V42+62=V16 + 36
XY = V52
YZ=V4 - 22+ (3 - 5)?
YZ=V22+(-22=V4+4
YZ=V38
XZ=V[4-(-2)12+[3 - (1)
XZ =V62+42=\36 + 16

XZ = V52
XY +YZ +XZ=V52 + V8 + V52

~ 17.3 units

Chapter 1

30.

31.

33.

35.

37.

38.

39.

40.

41.

42.

43.

44.

d =Vix,— 2,2 + (v, — y,)?
AB=V[-5— (-4 +[1 - (-3)]?
AB=V(-12+42=V1+16
AB=V17

Because the figure is a square, the four sides

are congruent. So the perimeter of the square is

4\ 17 = 16.5 units.

M==8+0 32. M=258
_—=6 _ 10
-2 -2
= -3 =5

M=0t5 34, M= —3}+2
=%or2.5 =Tlor—05

M_—62+8 36. M:—3+5
_2 -2
-2 -2
= =1

X txy Yty (8412 4+ 2
2 7 2 B 2 0 2

_ (20 6
- (%)
= (10, 3)
Xy FXy Y1 tYe\_ (9417 5+4
2 7 2 - 2 > 2
:<& g)
2°2
= (13, 4.5)

<x1+x2 y1+y2)_<—11+(—9) —4+(—2)>

9 P) - 2 ’ 2
:<;2() ;6)
2 2
=(—10, -3)

<x1+x2 y1+y2):<4+8 2+(—6)>

2 7 2 2 >
_ (12 -4
-(#.7)
= (6, —2)

(x1+xz y1+yz>:<3.4+78 2.1+36>

2 2 2 > 2
=(11.2 _7)
20 2
= (5.6, 2.85)
<x1+x2 y1+y2> _ (—1.4+2.6 3.2+(75.4)>
2 7 2 B 2 ’ 2
:(ﬁ ﬁ)
20 2
= (0.6, —1.1)

B (x4 y, +3

S(-1,5) = (152, 12

_ _xy (=4 oy, 3

1—72 5——2

—2=x;+(-4) 10=y,+3

2 =x 7=y,

The coordinates of R are (2, 7).

+2

§(-2,2) = (A=, 027

_2:x1+2 2:y1+8

—4=x,+2 4=y,+8

—6 =x,; -4 =y,

The coordinates of R are (—6, —4).



2
§:%+xz 3__5+y2
3 2 2
%=%+x2 6=-5+y,
%2902 11 =y,

The coordinates of T are (%, 11).
x; +31.8 y, + 106.4)

46. M(31.1,99.3) = (

2 2
311 +231.8 99.3 = 1 +;oe.4
62.2 =x, + 31.8 198.6 =y, + 106.4
30.4 = x, 92.2 =y,

The other endpoint is at (30.4°, 92.2°).

47. LaFayette, LA is near (30.4°, 92.2°).

48. Sample answer: = SQRT((A2 — C2) /\ 2 +
(B2 —D2) N\ 2)

49a. V(54 — 113)2 + (120 — 215)2 ~ 111.8
49b. V(68 — 175)2 + (153 — 336)2 =~ 212.0
49¢. V(421 — 502)2 + (454 — 798)2 ~ 353.4
49d. V(837 — 612)2 + (980 — 625)% ~ 420.3
49e. V(1967 — 1998)2 + (3 — 24)2 = 37.4
49f. \V/(4173.5 — 2080.6)2 + (34.9 — 22.4)2 ~ 2092.9
50. d=V(x,—x,)2+ (v, — y,)?

AB=V(6 -1+ (10 — 3)2

AB =V52+ 72 =25+ 49

AB =V74

BC =V(11 - 6)2 + (18 — 10)

BC =V52+8=V25+64

BC =V/89

AC =V(11- 12 + (18 — 3)2

AC = V102 + 152 = V100 + 225

AC =V325
The perimeter of AABC is V74 + V89 + V325,
which is approximately 36.1 units.

51. The new coordinates are A'(2, 6), B'(12, 20),
C'(22, 36).

d =Vi(x,—x)?+ (yy — ¥,
A'B'=V(12 — 22 + (20 — 6)
A'B’ =V10% + 142 = V100 + 196
A'B' = V296
B'C' =V(22 — 12)% + (36 — 20)2
B'C' =V102 + 162 = V100 + 256
B'C' = V356
A'C'=V(22 — 2)% + (36 — 6)2
A'C’ = V202 + 302 = V400 + 900
A'C’ =V1300

The perimeter of AA’'B'C’ is V296 + V356 +
V1300, which is approximately 72.1 units.

52. The new coordinates are A”(3, 9), B"(18, 30), and

C'(33, 54).
d = Vix,— x)%+ (y, — y,)?
A’B” = V(18 — 3)2 + (30 — 9)2
A'B" = V152 + 212 = V225 + 441
A"B" =666
B'C" = V(33 — 18)? + (54 — 30)2
B'C" = V152 + 242 = /225 + 576
B'C" = V801
A'C" = V(33 — 3)2 + (54 — 9)2
A"C" = V302 + 452 = /900 + 2025
A'C" = V2925
The perimeter of AA"B"C" is V666 + V801 +
V2925, which is approximately 108.2 units.

53. Sample answer: The perimeter increases by the
same factor.

x1+x2 y1+y2)
54a.F< S N

Il
|

2+6 6+6
2 2

= F(§, %) or Fi4, 6
6

2
XX ¥ty +6 6+2
BTy 1) = (S
=B, §)or EG, 4
54b. G(4, 4); it has the same x-coordinate as F' and
the same y-coordinate as E.

54c. DG = GB; use the Distance Formula to show
DG = GB.

d=V(x,—x)%+ (y, — y,?
DG =V(4 27+ 4 -2?
DG=V22+22=V4+4
DG =V38
GB = V(6 —4)? + (6 — 4
GB=V22+22=\4+4

GB=V8
Thus, DG = GB.
55. 4(x, — x,) = 5[5 — (=3)]
-1 =2
Lo —yy=lng - (-
=lon=5

(—-3+2,-8+5)=(—1,-3)

Verify that the coordinates of X are (—1, —3):
WX =V[-1-(-3)2+ [-3 - (-8)2
WX = V22 + 52

WX =V4+ 25

WX = V29

WZ=V[5 - (-3)12 + [12 — (-8)]2
WZ = V82 + 202

WZ = V64 + 400

WZ = V464

V29 ~ 5.385

V464 ~ 21.540

5.385 = +(21.540), so WX = +WZ.

Chapter 1



56. Sample answer: You can copy the segment
onto a coordinate plane and then use either the
Pythagorean Theorem or the Distance Formula
to find its length. Answers should include the
following.

e To use the Pythagorean Theorem, draw a
vertical segment from one endpoint and a
horizontal segment from the other endpoint
to form a triangle. Use the measures of these
segments as a and b in the formula
a? + b2 = ¢2. Then solve for c. To use the
Distance Formula, assign the coordinates of the
endpoints of the segment as (x,, y;) and (x,, y,).

Then use them in d = \/(xz— x)? + (v, — y)? to
find the length of the segment.
¢ V61 ~ 7.8 units

57. B;d = V(x,— 2,2 + (y, — y)?
d=V(-2—6)2+ (-4 — 11)?
d =V(-8)% + (-15)?

=Ve64 + 225

289
17

d
d
d
58. A

Page 27 Maintain Your Skills
59. WY = WX + XY
_ 13 1
WY = 1? + 2§
WY =44
WY is 4% in. long.
AC =AB + BC
85=3+BC
55 = BC
BC is 5.5 cm long.

Sample answer:
Ae
Be
% o De /
\m

60.

61.

62.
A
n
\\
A\
63. 2k =5k — 30
-3k = —-30
k=10
64. 14x — 31 =12x + 8
14x = 12x + 39
2x = 39
x=% or195
65. 180 — 8¢ =90 + 2¢
90 — 8¢t = 2¢
90 = 10¢
9=t¢

Chapter 1
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66. 12m + 7 = 3m + 52
12m = 3m + 45
9m =45

m=25

67. 8x + 7 =>5x+ 20
8x = bx + 13
3x =13

68. 13n — 18 = 5n + 32
13n = 5n + 50

8n =50

n =230 or 6.25

Page 28 Geometry Activity: Modeling the
Pythagorean Theorem

. 25,144, 169

. 25 + 144 = 169

. a2, b2, c?

. The formula for the Pythagorean Theorem can

be expressed as a? + b% = c2.

. All of these fit the a2 + b2 = ¢? pattern.

6. The number of grid squares is 52 + 52, which is
50 grid squares.

W N -

ot

1-4 | Angle Measure

Page 32 Geometry Activity: Bisect an Angle
1. They are congruent.
2. See students’ work.

3. A segment bisector separates a segment into two
congruent segments; an angle bisector separates
an angle into two congruent angles.

Page 33 Check for Understanding
1. Yes; they all have the same measure.
2. Sample answer:

T

S R
m /QPR = 60

P Q  m.,QPT=90
3.m/A=m/Z m £LQPS = 120
4. C
5. BA, BC
6. /CDB, /1
7. 135°; 135 > 90 and 135 < 180 so £ WXY is obtuse.
8. 45°; 45 < 90 so L WXZ is acute.



9.

10.

11.

QT bisects ZRQS, so LRQT = /SQT.
m/RQT = m/SQT
6x +5=Tx—2
6x +7="Tx
T=x
m/RQT = 6x + 5
=6(7)+5
=42 + 5 or 47
W’ bisects ZR@S, so ZRQT = +TQS and
m/RQS =2 -m/RQT.
22a — 11 = 2(12a —8)
22a — 11 = 24a — 16

22a + 5 = 24a
5=2a
5,
m/TQRS = m /RQT
=12a — 8
=12(3]-8
=30 —8or 22

/21, right; 22, acute; £ 3, obtuse

Pages 34-35 Practice and Apply

12.
15.
18.
21.
22.
23.
24,
26.
217.

28.

29.
30.
31.
32.
33.
34.

E 13. B 14. A
A 16. DA, DB 17. AB, AD
ED,EG 19. AD, AE 20. /ABC, /CBA
LFEA, /4

22, /DBA, /EBA, /ABE, / FBA, / ABF

/AED, / DEA, /AEB, / BEA, /AEC, / CEA
D, H 25. /2

Sample answer: /4, /3

AD bisects ~EAB so /5 = /6.

m.5 = -m/EAB
1

= 5(60)

=30
ms6 =m4s5

=30
/ BFD is marked with a right angle symbol, so
m/BFD = 90; /BFD is a right angle.
60°; 60 < 90, so LAFB is acute.
30°; 30 < 90, so DFE is acute.
90°; LEFC is a right angle.
150°; 150 > 90 and 150 < 180, so ZLAFD is obtuse.
120°; 120 > 90 and 120 < 180, so LEFB is obtuse.
YU bisects LZYW,s0 LZYU = LUYW.

msZYU = msLUYW
8p — 10 = 10p — 20

8p + 10 = 10p
10 =2p
5=p
m/ZYU = 8p — 10
= 8(5) — 10
=40 — 10 or 30

11

35.

36.

37.

38.

39.

40.

41.

42,

YT bisects /XYW,s0 £1= /2.
m/sl=ms/2
bx + 10 = 8x — 23
5x + 33 = 8x
33 = 3«x
11 =x
m/2 = 8x — 23
=8(11) — 23
=88 — 23
=65
YT bisects LXYW,so m/ XYW =2 -m/1.
6y — 24 =2y
—24 = —4y
6=y
YU bisects (WYZ, som/WYZ =2 -ms/ZYU.
82 = 2(4r + 25)

82 =8r + 50
32 = 8r
4=r

YU bisects £ ZYW, so £ZYU = /UYW, and
msZYU = msLUYW.
YX and YZ are opposite rays, so
m/ WYX + msUYW + m/ZYU = 180.
20126+ )+ 96 — 1+ 9b — 1 = 180
24b + 14 + 18b — 2 = 180

42b + 12 = 180
42b = 168
b=4
msUYW =msZYU
=9 -1
=94) -1
=36 —1or35

YU bisects 2ZYW, so m/ZYU = % - m/ZYW.
msZYU =% mLZYW

13a — 7 = 1(90)

13a — 7 =45

13a = 52
a=4

The angle at which the dogs must turn to get the

scent of the article they wish to find is an acute angle.

Sample answer: Acute can mean something that
is sharp or having a very fine tip like a pen, a
knife, or a needle. Obtuse means not pointed or
blunt, so something that is obtuse would be wide.

ms1 =38 = 60

_ 360 _
m/2 = 19 = 30
360

ms3 =380 = 90
mzs4 =380 = 60
mzs5 =380 = 120
mzs6 =380 = 60

Chapter 1



43.

44.

45.
46.

47.

48.

49.

50.
51.

-m/ZIBR

- 2(62)
=31
BNisata right angle to the barrier.
So m/IBA = 90 — 31 or 59.

You can only compare the measures of the angles.
The arcs indicate both measures are the same
regardless of the length of the rays.
1,3,6,10,15
3 rays: (3 X 2) + 2 = 3 angles;
4 rays: (4 X 3) + 2 = 6 angles;
5 rays: (5 X 4) + 2 = 10 angles;
6 rays: (6 X 5) + 2 = 15 angles
7 rays: (7 X 6) ~ 2 = 21 angles
10 rays: (10 X 9) =~ 2 = 45 angles

a= Mn2—711, for @ = number of angles and
n = number of rays

m(angle of reflection) =

Sample answer: A degree is ﬁ of a circle.
Answers should include the following.

e Place one side of the angle to coincide with 0 on
the protractor and the vertex of the angle at
the center point of the protractor. Observe the
point at which the other side of the angle
intersects the scale of the protractor.

e See students’ work.

D

C;bn+4=Tn+1) —
bn+4=Tn+7-2n
bn +4=5n+17

4+#17

Page 36 Maintain Your Skills

52.

53.

d=Vixy— 22 + (y, — y))?
=V(5—-2)2+(7-3)2
=32 + 42
\/9 +16=V25

( Tx y1+y2>

225257
(g %) or (3.5, 5)

d=Vix,—x,)? + (y, — y)?
CD =V[6 - (—2)]% + (4 — 0)2
CD=V82+42=\64 + 16
CD =V80

CD~ 8.9

M=<xl+x2 y1+y2>

2 7 2

:<—2+6

>

0+4>
2

or (2,2)

Y

(é
2’2

Chapter 1
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54. d=V(x,~

55.

56.

57.

58.

59.
61.

62.

63.

64.

65.

66.

X+ 0y = yy)?

EF =V[5 - (-3)2 + [8 — (—2)]2

EF = V8 + 102 = V64 + 100
=V164

EF~12.8

X+ x, @)

2
(3.5)or 1,3
WX = WR + RX

_ab 1
WX =35, + 61

_ 9.8 2
WX =945 or 95
WX is 9% ft long.

X7 =XY+YZ
151=38"7+YZ

11.4=YZ
YZis 11.4 mm long.

6x—5 2x+ 7

P Q R
PQ =QR
6x —5=2x+7
6x = 2x + 12
4x =12
x=3
PQ=6x—-5
PQ=6(3) -5
PQ =18 -50r13
Five planes are shown: plane FJK, plane HJK,
plane GHK, plane FGK, and plane FGH.
F,L,J 60. Gor L
14x + (6x — 10) =
20x — 10 = 90
20x = 100
x=5
2k + 30 = 180
2k = 150
k=15
180 — 5y =90 — Ty
90 — 5y = =Ty
90 = —2y
—45=y
90 — 4t = 7 (180 — 1)
4(90 — 4¢) =180 — ¢
360 — 16¢ = 180 — ¢
180 — 16t = —t¢
180 = 15¢
12=t¢
(6m + 8) + (3m + 10) =
9m + 18 = 90
Im =72
m=28
(7Tn — 9) + (5n + 45) = 180
12n + 36 = 180
12n = 144
n =12



Page 36 Practice Quiz 2
( + x2 i + y2>

( +( 4) —1+3>

-5 2) r(-31)
d=\/(x2— %)% + (g — )2

= V(-4 -32+[3-(-1)2

AB=V(-72+ 42 =V49 + 16

AB =V65

AB~8.1
(XX Y1ty
2.M7< S )
:<6+2 4+(78))
2 7 2
~(5 5 )2

d=Vi,—x)?+ (y, — y)?
CD=V(©2 -6+ (-8 — 4)

CD = V(—42 + (—12)2 = V16 + 144
D = V160

CD = 12.6
_ (¥t Xy vty
3.M—(—2 i )
(10 +(-10) 20 + (—20)
T
=(0,0)

d= \/(xz— 22+ (yy — y)?
EF = V(=10 — 10)2 + (—20 — 20)2
EF = V(-20)? + (—40)2
EF = V400 + 1600
2000

EF =~ 44.7

4. m/RXT = m/SXT + m/LRXS
111=3a —4+2a +5

111 =5a + 1
110 = 5a
22 =a
m/RXS =2a + 5
=2(22)+5
=44 + 5 or 49

5. m/QXS = m/QXR + m/RXS
4a—-1=a + 10+ 91

4a — 1 =a + 101
4a =a + 102
3a = 102
a=34
m/ QXS =4a — 1
=4(34) -1
=136 — 1 or 135

13
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Page 38 Geometry Activity: Angle Relationships
1. /BCE = /DCA 2. /DCB = /ACE
3. See students’ work.

4. /ACD and ~LECB, /DCB and ZACE; measures
for each pair of vertical angles should be the
same.

5. /ACD and /DCB, /DCB and /BCE, /BCE and
/ECA, /ECA and £ACD; measures for each
linear pair should add to 180.

6. Sample answers: The measures of vertical angles
are equal or vertical angles are congruent.

The sum of the measures of a linear pair is 180 or
angles that form a linear pair are supplementary.

Page 41 Check for Understanding
1.

700 1100

2. Sample answer: When two angles form a linear
pair, then their noncommon sides form a straight
angle, which measures 180. When the sum of the
measures of two angles is 180, then the angles are
supplementary.

3. Sample answer: The noncommon sides of a linear
pair of angles form a straight line.

4. Sample answer: ZABF and 2/ CBD are vertical
angles. They each have measures less than 90°, so
they are acute.

5. Sample answer: ZABC and £CBE are adjacent
angles. They each have measures greater than
90°, so they are obtuse.

6. Explore: The problem involves three angles: an
angle, its supplement, and its complement.

Plan: Let ZA be the given angle, /B its
supplement and 2 C the complement. Then
m/A+m/B =180 or m/B =180 — m/A, and
m/A+msC=900ormsC =90 — m£A. The
problem states that m/B =3 - m2C — 60, so
substitute for m2B and m £ C and solve for m ZA.
Solve: m/B=3-msC — 60

180 — m£A = 3(90 — m~A) — 60

180 —m/A =270 -3 -m/A — 60
180 + 2-m/A = 210

2-m/A =30
m/A =15
Examine: Check to see if the answer satisfies the
problem.

The measure of the complement of an angle with
a measure of 15° is 75°. The measure of the
supplement of the original angle is 165°.

3-75—-60 2 165
165 = 165
The answer checks.

Chapter 1



10.

Pa
11

12

13

14

15
16
17

. Lines p and ¢ are perpendicular if angles 1 and 2
are both right angles. Then m21 =m/2 = 90. So

3x + 18 =90 —8y — 70 =90
3x =72 —8y =160
x =24 y=-20

. No; while ZSRT appears to be a right angle, no
information verifies this.

. Yes; they share a common side and vertex, so they
are adjacent. Since PR falls between PQ and PS,
m/ QPR < 90, so the two angles cannot be
complementary or supplementary.
m/4 =60 and £2 and 24 are vertical angles, so
m/2 = 60.
/1 and /4 are supplementary angles.
msl+ms4 =180

m/1+ 60 =180

m/1 =120

/1 and 23 are vertical angles so m/3 = 120.

ges 42-43 Practice and Apply
. LWUT and 2VUX are vertical angles. They each
have measures less than 90°, so they are acute.

. WUV and ZXUT are vertical angles. They each
have measures greater than 90°, so they are
obtuse.

. £ZWU is a right angle and £ZWU and £YWU
are supplementary so ZYWU is a right angle.
Then £ UWT and ~TWY are adjacent angles that
are complementary because
m/UWT + m/TWY = m/YWU.

. £ VXU and £ WYT are nonadjacent angles that
are complementary because
m/ VXU + m/WYT = 60 + 30 or 90.

. ZWTY and ~WTU is a linear pair with vertex 7

. LUVX

. Explore: The problem relates the measures
formed by perpendicular rays.
Plan: QP | @R, so ~PQS and ~SQR are
complementary.
m/PQRS + m/LSQR = 90

R ¢
S
94a
47a
Q P
Solve: 4 + 7a + 9 + 4a = 90
13 + 11a = 90
1la =77
a="17
m/PQS =4 + Ta
=4+ 7(7)
=4+ 49 or 53

Chapter 1
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18.

19.

20.

21.

m/SQR =9 + 4a
=9+ 47
=9+ 28 or 37
Examine: Add the angle measures to verify their

sum is 90.
53 + 37 =90

Explore: The problem relates the measures of two
complementary angles. You know that the sum of
the measures of complementary angles is 90.
Plan: The angles are complementary, so the sum
of the measures of the angles is 90.

Solve: 16z — 9+ 4z + 3 =90
20z — 6 =90

20z = 96

z=4.8

16z — 9 = 16(4.8) — 9
=176.8—9or67.8
4z + 3 =4(4.8) + 3
=19.2 + 3 or 22.2

Examine: Add the angle measures to verify that
the angles are complementary.

67.8 + 22.2 =90

Explore: The problem involves an angle and its
supplement. You know that the sum of the
measures of two supplementary angles is 180.
Plan: Let m /T = x. Its supplement has measure
180 — x. The problem also states that m /T is 20
more than four times its supplement.
Solve: x = 4(180 — x) + 20

x =720 — 4x + 20

5x = 740

x = 148
Som/T = 148.
Examine: Check to see if the answer satisfies the
problem.
If m« T = 148, its supplement has a measure of 32.
4 X 32+ 20 =148
The answer checks.

Explore: The problem involves an angle and its
supplement.

Plan: Let the measure of one angle be x. Its
supplement has measure 180 — x. The problem
states that the measure of the angle’s supplement
is 44 less than x.

Solve: 180 —x =x — 44

224 —x =x
224 = 2x
112 =x

180 —x = 180 — 112 or 68
The measures of the angle and its supplement are
112 and 68.
Examine: 112 — 44 = 68
Explore: The problem involves an angle and its
supplement.
Plan: Let the measure of one angle be x. Its
supplement has measure 180 — x. The problem
states that one angle measures 12° more than
the other.



22.

23.

24.

25.

26.

27.

28.

Solve: x + 12 =180 — x

x =168 — «x
2x = 168
x =84

180 —x = 180 — 84 or 96

The measures of the angle and its supplement are
84 and 96.
Examine: 96 = 84 + 12

Explore: The problem states that m 21 is five
less than 4 - m/2 and 21 and 22 form a linear
pair. Som/1 + m/2 = 180.
Plan: Let m/1 = x.
Solve:m/1+ m/2 =180

x+ms2 =180

4-ms2—-5+ms2 =180

5-m/2 =185
ms2 =37
mszl=4-ms2—-5
=4(37) -5
=148 — 5 or 143
Examine: 4(37) — 5 2 143
143 = 143

/1 and /2 are supplementary because

143 + 37 = 180.

Always; the sum of two angles that each measure
less than 90° can never equal 180°, so if one angle
is acute the other must be obtuse.

Always; complementary angles are angles whose
measures have a sum of 90°, so each angle must
measure less than 90°.

Sometimes; for example, consider the following:
m/A =90

m/B =90

m/C =90

Then m/A + m/B =180 and m/B + m/C = 180
and m/ZA + m/C = 180.

However, now consider

m/A = 100
m/B =80
m/C =100

m/A+m/B =180 and m/B + m/C = 180 but
m/A +m/C = 200, so ZA is not supplementary
to 2C.

Never; PN and PQ have point P in common and
form a right angle. ZNP@ is formed by PN and
PQ. Since P is the vertex, ZNPQ is a right angle.
CF L FD if 2CFD is a right angle. So find a so
that m2CFD = 12a + 45 is equal to 90.
12a + 45 = 90

12a = 45

a=3.75

m/AFC = m/AFB + m/BFC

90 =8x — 6+ 14x + 8

90 = 22x + 2
88 = 22x
4=x
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29.

30.

31.

32.
33.

34.

35.
36.

/ BFA and /DFE are vertical angles so they have
the same measure.
3r+ 12 = —8r + 210

3r = —8r + 198
11r = 198
r=18
m/BFA = 3r + 12
= 3(18) + 12
=54 + 12 or 66

/ BFA and ZAFE are adjacent supplementary
angles, so m/BFA + m/AFE = 180.
66 + m/AFE = 180

m/AFE = 114

/L and ZM are complementary.
m/L+m/M =90
y—2+2x+3=90
y+2x+1=90
y +2x =89

y =89 — 2x

/N and 2P are complementary.
m/N +msP =90
2c—y+x—1=90

3x —y—1=90

3x—y =91
—y =91 — 3x
y=3x—91

Equate the two expressions for y and solve for x.
89 — 2x =3x — 91

180 — 2x = 3x
180 = 5x
36 =x

Now substitute the value of x into either
expression for y and solve for y.

y=3x—91

y =3(36) — 91

y =108 — 91 or 17
ms/L=y— 2

m/L =17 - 2or 15

m/M = 2x + 3

m/M = 2(36) + 3

m/M =72+ 3 or 75

msN=2x—y

m/N = 2(36) — 17

m/N =172 — 17 or 55

m/P=x—-1

m/P =36—-1or 35

Yes; the symbol denotes that 2 DAB is a right
angle.

Yes; they are vertical angles.

Yes; the sum of their measures is m/ADC, which
is 90.

No; there is no indication of the measures of these
angles.

No; we do not know m/ABC.

Sample answer: Complementary means serving to
fill out or complete, while complimentary means
given as a courtesy or favor. Complementary has
the mathematical meaning of an angle completing
the measure to make 90°.

Chapter 1



37. Sample answer: 52. d= \/(fo X2+ (v, — y,)?

1 EF = V[-4 — (-2)]2 + [10 — (—10)]2
) EF = V(-2)2 + 202
EF = V4 + 400 = V404

38. m/AKB + m/BKC + m/CKD = 20 + 25 + 45 or EF ~ 20.1
90, so ZAKD is a right angle and AK 1 KD. _ 5 —
m/DKE + m/EKF = 60 + 30 or 90, so ~DKF is 53. =V~ 2"+ 0~y

a right angle and KD 1 KF. GH = V(-6 — 7% + (0 — 2)?
m/EKF + m/FKG = 30 + 60 or 90, so ZEKG is GH = V(-13)2 + (—2)2
a right angle and KE | KG. GH = V169 + 4 = V173

39. Because ~WUT and ~TUV are supplementary,

GH = 13.2
let m/WUT = x and m£TUV =180 — x. A 5 5
bisector creates measures that are half of the 54. d= \/(x2— x)% + (yy — )
original angle, so m/YUT = %mLWUT or % and JK = \/[4 —(—8)]12 + (7 — 9)2
m/TUZ = +m s TUV or 185=% Then m/ YUZ = JK = V122 + (—2)2
meYUT + meTUZor 180 JK = V144 + 4 = V148
‘5 + =g This sum simplifies to =5 or JK ~ 12.2

90. Because m/YUZ = 90, YU | UZ.

55. d=V(x,—x)?+(y, —y,)?
40. Sample answer: The types of angles formed z 1 02 =9

depends on how the streets intersect. There may LM =V -1+ (-1- 37
be as few as two angles or many more if there are LM =V22+ (—42=V4+ 16
more than two lines intersecting. Answers should LM = V20

include the following.
e linear pairs, vertical angles, adjacent angles 56
* See students’ work. ) -3
41. A; m/Zy =89 and m/x + mZy = 180.

LM = 4.5

1—x 4x+17
m/x =180 —m/sy
m/x =180 — 89 or 91
42. Let x be the number. P Q R
4-5-6=2(10+x) PR =PQ + QR
120 = 20 + 2x —3x=1—x+4x + 17
100 = 2x —3x =3x + 18
50 =x —6x = 18
43. Lines ¢, m, and n are in plane E, so ¢ | AB, x=-3
m | AB,andn | AB. QR = 4x + 17

QR = 4(—3) + 17
QR=-12+17or5

Page 43 Maintain Your Skills 57.

n+38
44, m/KFG < 90, so £KFG is acute.
45. m/HFG > 90, so ~HFG is obtuse. 4n—3 6n+2
46. m/HFK = 90, so £ HFK is a right angle.
47. / JFE is marked with a right angle symbol, P Q R
so £JFE is a right angle. PR =PQ + QR
48. m/HFJ < 90, so £ HFJ is acute. m+8=4n -3 +6n + 2
49. m/EFK > 90, so LEFK is obtuse. n+8=10n -1
50. d= \/(xz_ X+ 0y =9y mr g : ;2"
AB=V(0 - 372+ (1-5)? 3=n
AB =V(=3)2 + (—4p QR = 6n + 2
AB=V9+16=V25 Qft —63) + 2
AB =5 QR =18 + 2 or 20
51. d= \/(x2f x)? + (yy — ¥)? 58. 90 + 25 _ ;E; N 28(8)
CD=V(5-52+(9— 1) =6+ 16 or 22
CD = V0?2 + 82 = Ve4 59. (=3,w=8
CD=8 {w=3-8

=24
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60. s=2
4s = 4(2)
=8

61. (=3, w=8,s=2
w+ws=3-8+8-2
=24 + 16 or 40
62. (=3, w=8,s=2
s +w)=2(3+8)
=2(11) or 22

Page 44 Geometry Activity: Constructing
Perpendiculars
1. See students’ work.
2. The first step of the construction locates two
points on the line. Then the process is very similar
to the construction through a point on a line.

1-6 | Polygons

Page 48 Check for Understanding
1. A regular decagon has 10 congruent sides,
so divide the perimeter by 10.

2. Saul; Tiki’s figure is not a polygon.

3. P=3s

4. Sample answer: Some of the lines containing the
sides pass through the interior of the pentagon.

5. There are 5 sides, so the polygon is a pentagon.
A line containing side NM will pass through the
interior of the pentagon, so it is concave. The sides
are not congruent, so it is irregular.

6. There are 6 sides, so the polygon is a hexagon.
No line containing any of the sides will pass
through the interior of the hexagon, so it is
convex. The sides are congruent, and the angles
are congruent, so it is regular.

7. Perimeter=8+8 +6 +5+6

=331t

8. The new side lengths would be 16 ft, 16 ft, 12 ft,
10 ft, and 12 ft so the new perimeter would be
16 + 16 + 12 + 10 + 12 = 66 ft. The perimeter
doubles.

9. d=Vi,~ x)?+ (y, —y)?

PQ = V[0 - (—3)%+ (8 — 42
N
=V25=5

QR =V(3 - 02+ (8 — 8
\VFT e
=V9or3

RS =V(0 - 32+ (4 — 8?2
VB (AP
=V25=5

17

PS =VI[0 — (-3)%2 + (4 — 4)2

NF

=V9=3
Perimeter = PQ + QR + RS + PS

=5+ 3+ 5+ 3 or 16 units

AB + BC+ CD +AD =95
3a+2+2a@—-1)+6a+4+5a—-5=95
3a+2+2a—-2+6a+4+5a—5=95

10.

16a —1 =95
16a = 96
a=6
AB = 3a + 2 BC =2(a—-1)
=3(6) + 2 =26-1)
=18+2=20 =2(5)=10
CD =6a + 4 AD =5a -5
=6(6)+ 4 =5(6)—-5
=36 +4 =140 =30-5=25
11. P = 5s
= 5(921)
= 4605

The perimeter of the outside of the Pentagon is
4605 feet.

Pages 49-50 Practice and Apply

12. There are 4 sides, so the polygon is a quadrila-
teral. No line containing any of the sides will pass
through the interior of the quadrilateral, so it is
convex. The sides are congruent but the angles
are not so it is irregular.

13. There are 8 sides, so the polygon is an octagon. No
line containing any of the sides will pass through
the interior of the octagon, so it is convex. The
sides are congruent, and the angles are

congruent, so it is regular.

There are 10 sides, so the polygon is a decagon.

A line containing any of the sides will pass
through the interior of the decagon, so it is
concave. The sides are congruent, but the decagon
is concave so it cannot be regular. It is irregular.

14.

15.
16.
17.
18.

There are 5 sides, so the sign is a pentagon.
There are 4 sides, so the sign is a quadrilateral.
There are 3 sides, so the sign is a triangle.
There are 12 sides, so the sign is a dodecagon.

19. P = 2¢ + 2w
= 2(28) + 2(13)
=56 + 26 = 82 ft
20.P=6+12+8+15+ 15
=56m
21.P=6+2+2+6+2+2+6+2+2+6+2+2
= 40 units
22, The new length would be 4(28) or 112 feet.

The new width would be 4(13) or 52 feet.
P =20+ 2w

=2(112) + 2(52) = 328
The perimeter is multiplied by 4.
The new side lengths are 18 m, 36 m, 24 m, 45 m,
and 45 m. The new perimeter is 18 + 36 + 24 +
45 + 45 or 168 m. The perimeter is tripled.

23.

Chapter 1



24,

25.

26.

27.

28.

The new side lengths are 3 and 1 units. The new
perimeteris3+1+1+3+1+1+3+1+1+
3 + 1 + 1 or 20 units. The perimeter is divided by 2.
The length of each side is multiplied by 10, so 10
can be factored out of the sum of the sides. Thus
the new perimeter is multiplied by 10 so the
perimeter is 12.5(10) = 125 m.
d=Vi,—x)?+ (y, — y)?
AB=V[3 - D+ @4 - 17
T
=V25=5
BC =V(6 — 3?2+ (0 — 47
VE T (4P
=V25=5
CD=V(2-62+(-3—0)2
VAP 3
=V25=5
AD=VI[2 - (=D]® + (-3 — 1
- VE T (Cap
=V25=5
The perimeter is AB + BC+ CD + AD =5+ 5 +
5 + 5 or 20 units.
d=Vi,—x)?+ (y, — y)?
PQ=VI3—(=2)*+ (3 — 3)
VE O
=V25=5
QR =V(71-3?2+(0-3)2
VT (8P
=V25=5
RS=V(@3 - 7%+ (=3 - 07
VAP 3
=V25=5
ST=V(-2-3?2+[-3 - (-3)1?
V(R 6
=V25=5
TU =V[=6 — (=2 + [0 — (-3)?
V(AP 3
=V25=5
PU=V[-6— (-2)]2+ (0 — 3)2
V4P (3P
=V25=5
The perimeter is PQ + QR + RS + ST + TU + PU
or5+5+5+5+5+5 =30 units.

d=Vix,—x)? + (y, — y?
VW = V(-2 — 3)2 + (12 — 0)2
= V(=52 + 122
=1V169 = 13

WX = V[-10 — (-2)* + (-3 — 12)?
= V(=82 + (~15)?
= V289 = 17
XY = V[-8 — (-10)]> + [-12 — (-3)]?

Il
[+)

[
1
(=)

no

Chapter 1
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29.

30.

31.

32.

33.

34.

35.
36.

VZ =V(-2 - 3)2+ (—12 — 0)2

= V(=52 + (—-12)

=V169 =13
The perimeter is VW + WX + XY + YZ + VZ or
13 + 17 + V85 + 6 +13 ~ 58.2 units.
There are 6 sides and all sides are congruent.
All sides are % or 15 cm.
There are 4 sides and all sides are congruent.
All sides are 14—4 or 3.5 mi.

P=x—-14+x+7+3x—-5
31=56x+1
30 = 5x

6=x

x—1=6-1=5
x+7=6+7=13

3x —5=23(6)—-5=13

The sides are 13 units, 13 units, and 5 units.
P=6x—3+8x+3+6x+4

84 =20x + 4

80 = 20x

4 =x

6x —3=6(4) —3=21

8 +3=84)+3=35

6x +4=6(4)+4=28

The sides are 21 m, 35 m, and 28 m.
P=2(+ 2w

42 =28n +2)+ 2(n — 1)

42 =6n+4+2n — 2

42 =8n + 2
40 = 8n
5=n

3n+2=305)+2=17
n-1=5-1=4
The sides are 4 in., 4 in., 17 in., and 17 in.

P=2x—-—1+2x +x + 2x

41 =Tx — 1

42 = Tx

6=x

2x—1=26)—-1=11
2x = 2(6) = 12

The sides are 6 yd, 11 yd, 12 yd, and 12 yd.
52 units; count the units in the figure.

5 squares

||
T
8 squares—

9 squares

36a. It is a square with side length of 3 units.
36b. In Part a, the rectangle with the greatest

number of squares was a square with side of 3
units. So if a rectangle has perimeter of 36 units,
a square would have the largest area. The side of
this square would be % = 9 units.



37.

38.

39.

Sample answer: Some toys use pieces to form
polygons. Others have polygon-shaped pieces that
connect together. Answers should include the
following.

e triangles, quadrilaterals, pentagons

' [/

A square has four congruent sides. If one side
remains to be fenced, three sides have been
fenced. So each side has length %(3x) or x meters.
D;5n+5=10
bn =5
n=1
11-n=11-1=10

Page 50 Maintain Your Skills

40.

41.

42,

43.

44.

Always; true by the definitions of linear pairs and
supplementary angles.

Sometimes; angles with measures 100 and 80 are
supplementary but two right angles are also
supplementary.
AM bisects / RAL, so /MAR = / MAL.
m/MAR = m/MAL

2¢+ 13 =4x — 3

2x + 16 = 4x
16 = 2x
8=x

m/RAL = m/MAR + m/MAL
=2x+ 13 +4x — 3
=2(8)+13 + 4(8) —3or 58
AM bisects ZRAL, so /MAR = / LAM and
m/RAL = 2-m/MAR.
x4+ 32 =2(x —31)
x +32=2x — 62

x+ 94 =2x
94 =x
m/LAM = m/MAR
=x—31
=94 -31=63

A__Si bisects ZMAR, so ZRAS = £SAM.
AM bisects LLAR, so m/LAR = 2 - m/MAR.
m/RAS = m/SAM

26 —2x=3x +5

20 — 2x = 3x
20 = bx
4=x

m/LAR =2 - m/MAR
=2(m/SAM + m/RAS)
=23x + 5+ 25 — 2x)
= 2(x + 30)
=2x + 60
= 2(4) + 60 = 68

9

19

1.

10.

13.

Page 52 Geometry Software Investigation:

Measuring Polygons
The sum of the side measures equals the
perimeter.

. 35.53 + 90.38 + 54.09 = 180
. See students’ work.
. Sample answer: When the lengths of the sides are

doubled, the perimeter is doubled.

. See student’s work.
. Sample answer: The sum of the measures of the

angles of a triangle is 180.

. Sample answer: The sum of the measures of the

angles of a quadrilateral is 360; pentagon = 540;
hexagon = 720.

. Sample answer: The sum of the measures of the

angles of polygons increases by 180 for each
additional side.

. yes; sample answer: triangle: 3 sides, angle

measure sum: 180; quadrilateral: 4 sides, angle
measure sum: 180 + 180 = 360; pentagon: 5 sides,
angle measure sum: 360 + 180 = 540; hexagon:

6 sides, angle measure sum: 540 + 180 = 720

Yes; sample answer: If the sides of a polygon are
a, b, c, and d, then its perimeterisa + b + ¢ + d.
If each of the sides are increased by a factor of n
then the sides measure na, nb, nc, and nd, and
the perimeter is na + nb + nc + nd. By factoring,
the perimeter is n(a + b + ¢ + d), which is the
original perimeter increased by the same factor as
the sides.

Chapter 1 Study Guide and Review

Pages 53-56
1.
2.
5.
8.

11.

d; AB = BC, so B is the midpoint of AC.
h 3. f 4. e
b 6. g 7.porm
KorL 9. F 10. S
12. g T U
- ——0—0—>
[ )
\Y
25
7 3x
A P B
AB =AP + PB
25 =7+ 3x
18 = 3x
6=x
PB = 3x
= 3(6)
=18

Chapter 1



14.

4c 2c

A P B

AB = AP + PB
9 =4c + 2c
9 = 6¢
%:c or ¢c=15

PB = 2¢

-y

15. 85— 7

s+ 2 4s

A P B
AB =AP + PB
8 —T7T=s+2+4s
8 —T7=5s+2
8s=5s+9
3s=9
s=3
PB =4s
= 4(3)
=12
16. 11

k+ 6
-2k

A P B
AB = AP + PB
11=-2k+k+6
11=-k+6
5=—k
5=k
PB=Fk+6
=-5+6
=1
17. yes, because HI = KJ = 9 m
18. no, because AB = 13.6 cm and AC = 19.3 cm
19. not enough information to determine if
bx —1=4x+3
20. d=Vix,~x)?+ (y, —y,)?
AB=V(-3-12+(2 -0
VAT F 2 - V20
=45
21, d=V0,—x)?+ (y, —y)?
GL=VI[3—(-D2+ (3 — 42
- VI (17 = VioT
=~ 10.0
22. d=Vi,~x)?+ (y, —y,)?
JK=V(4 - 0?2+ (-1-07
VT (-1 = V1T
=~4.1

Chapter 1
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23.

24.

25.

26.

217.

28.
31.
32.
33.
34.
35.

36.

d=Vix,—x)? + (yy — y)?
MP = V[-6 — (—4)]> + (19 - 16)?
=V(-22+32=V13

0+22 0+ (718)>

2 Y1 +3’2)

2
2+(-1) 5+ (—1))
’ 2

or (0.5, 2)

3.4 +

(
2
12, 2T or (0.6, -6.35)

-2.2) -13+ (—5.4))
’ 2

D 29. FE, FG

70°; 70 < 90, so LSQT is acute.
110°; 110 > 90 and 110 < 180, so 2PQT is obtuse.
50°; 50 < 90, so 2T is acute.

70°;, 70 < 90, so £LPRT is acute.

XV bisects LYXW,s0 £LYXV = /VXW.
m/YXV = ms/VXW

30. LDEH

3x=2x+6
x=6
msYXW =msYXV + m/VXW
=3x+2x+ 6
=3(6)+2(6)+6
=36

XW bisects 2 YXZ, so LYXW = L WXZ.
mLYXW = m/ WXZ

12x — 10 = 8(x + 1)

12x — 10 =8x + 8

12x = 8x + 18

dx =18
-9
)

mYXZ = m/YXW + m/ WXZ
=12¢ — 10 + 8(x + 1)
_19(9) - 9
= 12(§) - 10+ 83 + 1)
—54-10 + 44
- 88



37

38
40

41

42

43

44

45.

. XW bisects 2 YXZ, so L YXW = / WXZ and
mLWXZ = % - mLYXZ.

m/WXZ =% m/YXZ
Tx — :%(9x+ 17)

. LTWY, /WYX 39. LTWY, + XWY
. TW L WZ if ms TWZ = 90.
m/TWZ = 2¢ + 36
90 = 2¢ + 36
54 = 2¢
27 =c
LIWX = LZWY + LYWX
90 =4k — 2+ 5k + 11
90=92+9
81 =9k
9==¢%

. There are 4 sides, so the polygon is a quadrilateral.

No line containing any of the sides will pass
through the interior of the quadrilateral, so it is
convex. The sides are congruent, and the angles
are congruent, so it is regular.

. The figure is not a polygon because there are
sides that intersect more than two other sides.

. There are 8 sides, so the polygon is an octagon.
There is a side such that a line containing that
side will pass through the interior of the octagon,
so it is concave. The sides are not congruent, so
the octagon is irregular.

d=\/(x2fx1)2+(y2*y1)2

AB=V(5 - 12+ (1 - 272
=V +(-12=V17

BC=V(©9-52+@2-17?
=V +12=V17

CD=V(9 - 97+ (527
=V02+32=3

DE = V(5 — 9 + (6 — 5)2
= V(22 + 12 =V17

EF =V -5?+ (5 - 6
= V(=42 + (=12 = V17

AF =V - 17+ (5 - 27

=V02+32=3
Perimeter = AB + BC + CD + DE + EF + AF
=V17+ V17 + 3+ V17T +V17+ 3
—6+4V17
=~ 22.5 units

21

46.  d=Vix,—x)? + (y, — y)?
WX=VI[7 - (=3)2 + (1 -5
= V102 + (-42 - V116
XY=V6-12+(-4- 12
= V(=2 + (-5 = V29
YZ = V(=5 — 572+ [0 — (—4)?
=V(-102 + 42 = V116
WZ =V[-5 - (=3)12 + (0 — 5)2
= V(=27 + (-5 = V29
Perimeter = WX + XY + YZ + WZ

=V116 + V29 + V116 + V29

~ 32.3 units

Chapter 1 Practice Test

Page 57
1. true 2. true

3. False; the sum of two supplementary angles is
180.

4, true
6. D
8.

5. m
7.C

29

3x

uv
UW=UV + VW
29 =2+ 3x
27 = 3x
9=x
VW = 3x
=3(9) = 27

42

r 6r

u Vv
UW=UV + VW
42 =r + 6r
42 =Tr
6=r
VW = 6r
=6(6) = 36

10. 15

4p—-3 5p

U %4
UW=UV+ VW
15=4p -3+ 5p

15=9p -3
18 =9p
2=p
VW = 5p
=5(2)=10

Chapter 1



11.

12.

13.

14.

15.
17.
19.

20.

21.

22,

—4c
3c+29  —2c—4
:

U "4 w
UW=UV+ VW
—4c=3c+ 29+ (—2c — 4)
—4c=c+ 25
—5¢c =25

c=-5
VW =—-2¢c -4

=—-2(-5)—-4=6
d= \/(x2— x)? + (yy — y)?

GH = V(=3 —0)2 + (4 — 0)2
=V(-32+42=V25
=5
d=V,—x)?+ @y, — y)?
NK =V(=2 — 52 + (8 — 2)2
= V(=72 +62= V385
~9.2
d=Vi,—x)?+ (y, — y)?
AW =V[-2 — (=42 + [2 — (—4)]2

=V22 +62=V40
~ 6.3
c 16. EC,ED
/ABD or /ABE 18. /9
4r +7+r—2=180
5r +5 =180
5r =175
r=35

4r + 7 = 4(35) + 7 or 147
r—2=35-2o0r33
Let x be the measure of one angle. Then the other
angle has measure x + 26 and x + x + 26 = 90.
x+x+26=90
2x + 26 = 90
2x = 64
x =32
x + 26 =32+ 26 =258
d =V, x)2+ (y, — y,)?
PQ=VI1L— (=6)]% + [-1 — (-3)]2
— V