
 

3.2 DividingPolynania
We say 5 is a feed of 10 since 10 5.2

Similarly a polynomial dCx is a tutor of

a polynomial pix if

pCx7 dCxloqcx for some polynomial
9Cx

EI x l is a factor of f I since
x3 I Xt x2txtl

5 is not a factor of 13 but we can still

write 13 2.5 13

IJ
e Recall long division of numbers
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LargDivisionotPolynania
Compute 2x2tx5t7t

X2 11 X

X3 1 2 14 5

X Xt l x5 10 4 4 3 12 2 0 77
Reece
to x5 x4_ t

O tEy t 3
3
12 2 10 17

fx4 X3t

O 41 1 2 0 17
4x3 4x2
O Eff 4 7

5x t5

O X 12 Remainder

50 x 1 2 4 5 the X5t4x3 z
2 x 11 X2 X 11

Synthetic Division
Use when dividing by a polynomial of the farm

x a

Ex Divide 2 3 5 2 13 14 by X 3

3 2 5 3 IF
muii.it

qII d imy Y 2 41 6
4
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2 4 3 2
5 63

X 13 X l 3
x 13

312 35 63
4 6184512026 15 40 57

2 4 3 2 15 63 2 3 6 2 15 40 15x 13
X 13

Remainder theonem
If a polynomial FG is divided by X a then
the remainder R is given by

A Fca

Find the nemainder when fan 2 5 4 3 15 2
7 12

is divided by x l
R FCI 2415 4433 5412 747 12

2 4 5 7 2

21 5 5
2

So 2 5 4 3 5 2 7 2 2
mm It

x l



Let fCx X413 3 5 48 175 Find fC3
By Remainder Theorem ft 3 is the remainder
of fox

3 I 3 5 8 75
69

I O 5 23 6
So X3 10 2 5 123 1 37

So fC31 6

2 3 3 2 I
What is the remainder of X

3 4 72
x

14 2 372
X 11

Re I Xt l X C D

R O

Re 14CD2 3ft 17 14 3 17 24



Factorthemens
A polynomial fan has a as a factor
if and only if fCal _o
when can I unite fan x a C I

EI Is x 13 3 5 2 18 175 divisible by xt3
Is x 13 a factor of X413 3 5 4 8 175

373 58 75
69

I O 5 23 6

x4t3x3_
I t8x X3 5 123 t

Given that 2 is a zero of
f x _3 3 2 2 19 1 6

find all the zeros of t

By Factor Theorem since f 27 0 we knew

that X 2isafaeferof 3x3 2x 19x 6

se
fCx7 x 2 l

3 2 19 6 e

t.gg remainderO

t
z 3xt8



f Cx x 2 3 2 18 3

f x x 2 3x 1 x 13

whmi o

X 2 0 3 1 0 X13 0

X 2 x Iz x 3

RationalZerostheenetiFind all rational zeros of FCxl x3 15 2 40

Rational zeros themern says
If there are any zeros of F that are

rational they must be of the form

Factor of 3
Factor of 2

EXE It I 3

FactorsotI Il I 2

A rational zero of F must be
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2 7 I z
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