The Factor Theorem page 1 23

x —r is a factor of a polynomial P(x) if and only if r is a root of P(x).

(x—r)is a factor of P(x) if when using long division, the remainder is zero.
ris a x-intercept of P(x) if, when using synthetic division, the remainder is zero.

2) Givén the following eﬁﬂgns, determine the solutions for each.
——

0=(x-2)(x+5)(x4]) b (x+2)(x*-25)=0
A=220 R¥SH 20 Ari=0 P+2=0 \LQ':Z_;S=_926

=2 K=-5 X"\ X = -2 \sz ast
=x
c) .\'(_\-34—2_\'—1—2) x—5)=0 xd) (.\'—9)?\'—2)[.x—(j)(x+4)_‘X, = 5

a)

X= e X =5 X=9 X=2 X=l X=-Y

3) Given the following solutions, determine the factored form of the eguarion having the given solutions.

Y . (w\(\;q‘()(*-})(x~3> \ﬁ :<X+ &60(“23()(\3}
Y =X r)R-2)(x-3)
3 sslotivns

4) Use ﬁhing calculator to graph the function ¥
y=x +6x” +5x—12.Use the graph of the function

o

to find ALL the solution(s) forx® +6x> +5x—12=0. n

All answers must be-exet-amewess.
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5)  Find the zero(s) for f (x )—?c +3x5+9x+7. page 124

Note: this graph has only one x-intercept at x =—1.
grap! y P

However, this is a cubic polynomial and therefore has 20
three zeros. Find the other two zeros. All answers must
be exact, no approximate answers will be accepted. ’ /

a) Identify the factor thaf created the zero shown on the
graph: ( *".‘\ ' n .

Just like dividing 12 by 4 to find an additional factor of 4
3, you can divide a polynomial by a factor to find /
additional factors. / .
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b) Use either long division or synthetic division to divide
the polynomial by the information gathered from the 20
graph regarding zeros of the function. v

i) Touse long division, what would you divide by? X"' \
i) To use synthetic division, what value would you place in the top left corner? - ‘

iii) Complete the division of the polynomial using either long division or syntglc d1v1510n Record your

thinking below and record the quotient here, setting it equal to zero. ‘ + X +

iv) What degree is the quotient? ; You

have several methods to solve an equation of this nature.
List them here:
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'\ > -F ¢torin
Y q;m:rw\-?c. fsrmulo

> Sggnare voots
v) Using one of the above methods, find the remaining two

ZCTOS. a = ,
T > =2
W = b _\\o tac ez

-('z)"‘m ~2AN-24
2.(1) Z

-2 +2\¢ ~
Y = NFNG
= ARy
X =-|t e |
Solvtiens = "‘,"’"‘LW)-I"LW




6) Find the zero(s) for f(x):xd+7x3+8x2—13x—3. page 125

Note: this graph has only four x-intercepts at x = | and x = —3 can be easily found from the graph. The other
two intercepts are irrational numbers. Find them on your graphing calculator and see for yourself.

v If a student were absent from class today, write a
description of a method to find exact values of the other
two intercepts.
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Find the other two zeros. All answers must be exact. No approximate answers will be accepted.

Ay 7+ '-1y -3 g
Vv v e 3 =
2 e 2 o (7 -G\

§(x) = Ix >+ BxFrlax+ 37 205
v 3 =I5 =3 =slukiens D
| =Y [ O X”a_s)-si@
F(xX) = IX*+ 5%+ | 2 __

Note that the two irrational solutions came as a pair. This is due to how the quadratic formula works. The same

is true for imaginary solutions. Irrational and imaginary solutions will alwavs come in pairs. However,

imaginary solutions will not able to be seen on the graph of the function. Remember, due to the Fundamental
Theorem of Algebra. the total number zeros (rational. irrational. and imaginary) must equal to the degree of the
polynomial.
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