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Selving Pelynomial Equations Using Synthetic Division

For each of the following, use synthetic division to simplify the polynomial expression. Then use
factoring or the quadratic formula to find the other two roots of the expression. Write all answers
in exact form (that is, no non-terminating decimals; leave your answers in simplest radical form).

1. x*—5x> -8x+12=0, given that one of the solutions is x =1.

2. x*+4x* —6x-12=0, given that one of the solutions is x=2.

3. x°—19x+30=0, given that one of the solutions is x =-5.

4. x*—3x*+7x~5=0, given that one of the solutions is x =1.



For the following, sketch the fur ion in your calculator to find one of the roots. Then use
synthetic division to simplify the p yromial so that you can find the other roots in exact form.

5. x* —x2 ~14x+8=0

6. x*+8x*+5x+40=0

Could you have factored any of the »olynomials above by using the method of grouping?




Name: Remainders and Roots Dates

1) Given p(x)=3x"~7x"=5x*+9x+10
a) Find the quotient and remainder when p(x) is divided by (x ~ 2).

b) find p(2)

2) Given p(x)=3x"—5x" +9x+10
a) Find the quotient and remainder when p(x) is divided by (x +2).

b) find p(-2)

3) If p(x)=4x>-5x"+7x~9
a) Find the quotient and remainder when p(x) is divided by (x — 3).

| b) find p(3)




4) Let f(x)=x"—4x" +2x+3
&) Show that 3 is a root of Ax)

b) Show that (x — 3) is a factor : jix).

i! Factor 'Fheorerh' A pobrnogndal flx has a fac

v Determine whether (o) x — 2 s a factor  [fix) = 24 2 —dand by x 4 5 iz a factor
T affix) = 3xt 4+ 1555 — F £ 25 '

u 1

I Number of Roots: A polynomial of de re::

Practice Problems:
1) Given: f(x)=x"*+6x>—x*>-30x

2) Determine if 2 isarootof o).

2) Determine if -1 isarooto “x.

2) Givean: f(x)=x"+x%and g(x)= -I find the remainder when F60 i divided oy %(Yh

3) Given: f(x)=x"-3x>—4x-12 a © ja(x)=x+2 find the remainder when—s2 (XB S dj\\liaed ‘01 \\’\\A




Livestigating Eno Be

beavior

se your calculator to graph each polynomial and complete the information below each graph. You will be
ng this information To draw a conclusion about the end behavior of polynomials of degree 'n'.

J(x)=(x+2)(x-1)

Zeroes:

Degree of polynomial: ___
Leading Coefficient: +/ -
End behavior:

f(x)=(x+2)(x -D(x—-4H)(x+5)

Zeroes:

Degree of polynomial: __
Leading Coefficient: +/ -
End behavior:

J@x)=x(x+2)(x-D(x-3)x+4)

Zeroes:

Degree of polynomial: __
Leading Coefficient: +/ -
“nd behavior:

Zeroes:

Degree of polynomial: __
Leading Coefficient: +/ -
End behavior:

J)= (x+2)(x-3)(x-1)

Zeroes:

Degree of polynomial: __
Leading Coefficient: +/ -
End behavior:

]i(x)=—x

fE)=(e 4 NE =D +Dx-4)  [()== (x+3)x-1)

Zeroes:

Degree of polynomial: ___
Leading Coefficient: + / -
End behavior:

F(x)= = (x+2(x-D(x+1)

Zeroes:

Degree of polynomial: __
Leading Coefficient: + / -
End behavior:

X+ 2)(x — D(x ~ 3)(x + 4)

D A

Zeroes:

Degree of polynomial: __
Leading Coefficient: + / -
End behavior:



iHow does a hegative in front of the poly

4

Use your cbservations from the previo

a given polynomial of degree #.

Using your predicﬁon, sketch the follc

Zeroes: ___ ;
Degree of polynomial: __
Leading Coefficient: +/ -
End behavor: ‘

f(R)== (et 2)(x —1)(x—4)

Zeroes: _
Degree of polynomial: __
Leading Coefficient: + / -
End behavior:

i araphs, explain how you would predict the end behavior of

nomial affect the end behavior?

ing graphs without using a calculator.

fO)=0(+Dx -9+ 3)x-4)  f(x)

1 g

- (#+3)(x-1)

Zerc

Degr
Leac
End

e of polynomial: ___
9 w\CoFfficienT: +/ -
shavior:

S(x

P x 2N (x=3)(x=1)

Zer
Deg
Lear
End

Compare vvour answers with others, the

of this page.

'S
e of polynomial: _
ng Coefficient: + / -
ehavior:

make any hecessary adjustments to your conjecture af the top

fx)=(x+2)(x-D(x+4)

Zeroes:
Degree of polynomial: ___
Leading Coefficient: + / -
End behavior:

f(x)= = x(x+2)(x —-D(x+1)

Zeroes:

Degree of polynomial: __
Leading Coefficient: + / -
End behavior:




Name: . "Pass Through' and "Bounce™ Poinis

‘e want to examine the role of the exponent on each factor and its effect on the graph of
the polynomial., Without using your calculator, make a quick sketch of the graph of each of

the following functions. It is not important to have the heights drawn to scale. Draw smooth
flowing curves.
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Find a pcssible equation for each of 1ese functions
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Sticker work: either name the grap  or sketch the graph
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Writing Pessible Polynomial Functions from Graphs

For each of the following, write two possible fimctions that could have the given graph. Base
your apswers on the number of zeros, the nmltiplicity of the zeros (does the graph hounce off of
the % axis or cut through it?), the number of exfrema, and the end behavior.

¥ i i
\ E
j . k
1 & R ’
s 1 AL -
RN, #’* !
MVJW - 3t YT :
'11 frouind
1)
i e M
1. ™ 5. “_
%
- ﬁ
jﬁ%' -
h , f'r.‘i{‘ i
<] 4
2 A B
2 ¥ jf T
g Kk § ) ] \:&‘1‘ s FrETEEE N} r‘\ = ;
» : “TT * -
2. - R X { . i
- A ¥
3 i - i
’“\u“ I
F,
¢ Y i 5 ;
£ iy s 1 ¥ ig" ” »
o A N, h, ] A
j‘ P " ¥ 5 ;' ™ /
! 4 =45 ” /
S na ]— y
3. . 7. T .
H 1
] ! masnanil
,1“ i -—vﬁ }'
El ek TR
A Al T,
:1 4 “ o “-1 ™, e by -
r 3 -s;j - \‘ ﬁ;(j‘ﬁy EEREES ? %3 i
N« ) )
4 N il 8. 2 i




f

Factori a Polynpmial by Using Its Graph I
Givea éosszble factorization of the f pa omials. Do NOT multiply out the factors!
Be surefo uss your knowledge of th a/ling Coefficient Test and Repeated Zeros.
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Name: Kw Period: Date:

O Selving Polynomial Equations Using Synthetic Division

For each of the following, use synthetic division to simplify the polynomial expression. Then use
factoring or the quadratic formula to find the other two roots of the expression. Write all answers
in exact form (that is, no non-terminating decimals; leave your answers in simplest radical form).

1. x*-5x*-8x+12=0, given that one of the solutions is x=1.

2. x°+4x*-6x-12=0, given that one of the solutions is x=2.

i (O (0 "~ ) A0 . - pg
X oy 1o O I |

3. x°—=19x+30=0, given that one of the solutions is x = -5.
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R SIS AR

i




Fo: the following, sketch the fu tiem|in your calculator to find one of the roots. Then use
synthetic division to simplify the ; .ynomial so that you can find the other roots in exact form.
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Name: KQ)U\ Remainders and Roots Drates 5

1) Given p(x)=3x"~7x ~5x* +9x+10
a) Find the quotient and remainder when p(x) is divided by (x —2).

2y 3 1 -5 A4 10 g5 (2% 8
T S Wi = S |
7_> /‘ -/7 /5 O Q:O

b) find p(2) CJ

0(2)= 3(2)-1(2) > 525 A+ 0=

2) Given p(x)=3x"-5x*+9x+10
a) Find the quotient and remainder when p(x) is divided by (x + 2). \ a e .
2] 3 o -5 910 gl e RO
y L 3 440

S

3 < 7 -5 QD

b) find p(-2)

o) 3SR (MO: ¢

3) If p(x)=4x*~5x*+7x~9
a) Find the quotient and remainder when p(x) is divided by (x — 3).

Cs

b) find p(3)

P24 A A3) -4 = 12

Remainder Theorem: If a polynomial p(x) is divided by (x — ¢), then the remainder is the number p(c).



4y Le: f(x) =%} —4x? + 2543 7
a) Show that 3 is a root of £ i \,/

‘C(3>" éz) Lf (Q) L\ Z( ) ))\ ?) ” O

: — =
b) Show that (x — 3) is a facto »f fx). @ \L é\ —'5 i
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Factor Theorem: A Polynomial fi | has a fi
N

.1

Determine whether (alx — Zisafacte o i) =7+ 28 — 4 and (k) x + 5is a factor

B
£X @ffmm’ml»;m]wuzyw N AN =
a) ﬂ)ﬂ Z 2(1\ d= b) £1-5)=2(5) 15 @é}) 5

YesS.

i )
|‘ Number of R?ots: A polynomial of « green has at most # distinct roots. ‘

Practice Problems:

1) Given: fdx) =x*+6x° —x*-30: gczy _ C

a) Determine if 2 isarooto x). \( %

b) Determine if ~1 isaroot fix) Q( 0 a{{
&N\ ded b’&
2) Given: f(x)=x"+x* and %) x -1/ find the remainder when gx) is W[x)

P11 &

3) Given: f(x)=x"-3x*-4x-12 ad h(x)=x+2 find the remainder Whenﬁ(x)_iia,faetm/of X).

f2) -ad
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Name: KO D\ , "Pass Through"and -

“Bounce" Points

We want to examine tQio\e of the exponent on each factor and its effect on the graph of
the polynomial. Without using your calculator, make a quick sketch of the graph of each of

the following functions. It is not important to have the heights drawn to scale. Draw smooth
flowing curves. 2,
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Writing Possibie Poijnomial Functions from Graphs
For each of the following, write(two possible functions that could have the given graph. Base '
your answers on the number of zeros, the multiplicity of the zeros (does the graph bounce off of
the x axis or cut through it?), the number of extrema, and the end behavior.
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Factoring 2 'olynomial by Using Its Graph I

Give 1 possible factorization of the follov
Be sure to use Xour knowledge of the Lea

R

2~y

g polynomials, Do NOT multiply out the factors!
g Coeflicient Test and Repeated Zeros.
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