FACTOR & REMAINDER THEOREM

First consider the following division where f(x) is a polynomial in x [ie it
is the sum of terms in X where the powers of x are non-negative integers]:

quotient '_‘—"%L.\b — o
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The remainder, R, is just.a constant as it 'J‘k T
must have degree at least.one less thanthe &= t_ (S 3
divisor. And since the divisor has degree 1;.the 4 53
remainder must have'degree 0 - ie a constant. '

Jf_vze now mu}iply through by (ax+ b), we ;vill get:

- f(x) =g(x)(ax +0)* RT
so if we replace x by the value that makes (ax + b) = 0, ie we replace x

by -b , e will et &
VT 2oy castyrw
> FE = aimm) o) N
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So if we divide a polynomial by a linear expression, the remainder is
simply the value of the polynomial evaluated at the value of x that
makes the linear expression equal 0.

This is the Remainder Theorem:
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Remainder Theorem:
Given polynomial f(x), the remainder when f(x) is divided by (ax + b)

is f (-g) |
a

Now if (ax + b) is actually a factor of f(x) then'the remainder must
be 0, so by the remainder theorem, f(-£> = 04 . A T 4
a

We can actually use this idea to help us factorize apolynomial, by
just 'randomly' substituting values into the polynemial untilwe get a 0.
When we do, the linear expression that has that.x-value as@ root is a
factor. This is the Factor Theorem: / VAR 4
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Factor Theorem: & a S 4
Given polynomial f(x), if f(b\ =0,.then (ax - b) is a factor of f(x).

al/

., The choice of x-values tofsubstitute into the polynomial is not so
random:*You just need to tiy:

(1) T\ + and - values ofthe factors of the constant term of f(x)

If none of thesg"work,
(2) — tey fractiops where the numerator are the values in (1) and the
«denominator are factors of the coefficient of the highest power

term in f(x).
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Examples

Factorise completely:
1) x3-6x2+11x-6

et SR = ® — L™ e ~L .
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2) 2x3-3x2-11x+6 = y 4
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Q= —\o — S i\ = o

S D W e SaamsaonS /CnD by e
4L Tosover Mm -
?Lx)‘ AYER AP, Yoy’ (EE N\
£ =S > i B o5 —\)

. 3) When divided by x + 1, the polynomial ax° X = x4 6
leaves a remainder of 4. Find the value of the constant a.
Ll et SN A SN
A Fhen Loy —a -t = 4
A= o

8 O‘_é‘//

. : . , L T
4) When divided by x — 1, the polynomial ax” + x° + bx 4
leaves a remainder of —6. Given that x — 2 1s a factor of the

polynomial, find the \ 'llL‘c\ of the co:w ants a and 5.

X $ood= Q_\/. 250 % b — 4
SO =+l —A T 7k
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