Remember how much you enjoyed factorising quadratics? Well factorising cubics is a little bit similar —
only harder, better, faster, stronger. Okay maybe just harder, but at least you still get to do a bit of sketching.

Factorising a cubic given One Factor

A cubic function has an x3 term as the highest power. When you factorising a cubic, you put it into (up to) three

brackets. If the examiners are feeling nice they’ll give you one of the factors, which makes it a bit easier to factorise.

Example:  Given that (x+2) is a factor of f(x) = 2x3 + x2 - 8x - 4,
express f(x) as the product of three linear factors.
The first step is to find a quadratic factor. So write down

the factor you know, along with another set of brackets: Factorising Cubics

b+ 2)( )=20+x2—8x-4 1) Write down the factor (x - k).
2) Put in the x* term.
3) Put in the constant.

Put the »? bit in this new set of brackets.
These have to multiply together to give you this:

P32 = 3 o =l
(et 2)(2x =20 e -fx 4 4) Put in the x term by comparing the
Find the number for the second set of brackets. number of x’s on both sides.

These have to multiply together to give you this: 5) Check there are the same number of x's

(P 2)202 . 2) =23+ 22— Bx -4 (or x's) on both sides.

6) Factorise the quadratic you've found
— if that's possible. g
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These multiply to give you —2x, but theres
=8x in f(x) — so you need an ‘extra’ —6x.
And that's what this =3x is for:
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are the same number of x*s on both sides: e
4x* from here...
+2)2x2=3x=-2)=2x3+x* - 8x-4
...and —-3x* from here add together to give this x*.
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If this is okay, factorise the quadratic into two linear factors. = If you wanted to solve a cubic, you'd do it =
P S S - emctls_y the fame way — put it in the_ form =
= ax +bx +ex+d=0 and factonse. I
Andso... .28 + 2 —-8x—-4=(x+2)(2x + 1)(x-2) ISR R R LN R RN NI R RA R IAT

Use the Factor Theorem to factorise a cubic given No Factors

If the nasty examiner has given you ne factors, you can find one using the Factor Theorem (see p.11) and
then use the method above to factorise the rest. As if by magic, here’s a reminder of the Factor Theorem:

If f(x) is a polynomial, and f(k) = 0, then (x - &) is a factor of f(x).

Example:  Factorise f(x) = 2x3 + x2 — 8x — 4 fully.

Try small numbers until flsomething) = O For example, calculate f(1), f(-1), f(2), f(-2), etc.
fil)y=2013+12-8(1)-4=-9

fl=1) =213+ (=12 -8(-1)-4=3
f(2)=2(23)+22-8(2)-4=0
Using the Factor Theorem: f(2) =0, so (x—=2) is a factor.
\llr'l.ifllfll||J||I||i||1|IF|I|fI
S P e o el (e = 2)( )=2x3 + x2— 8x—4 = This is actually the same example
_ - : = as above but the working will be
Use the method described above to get 263 +x2—8x—4=(x-2)(2x + 1)(x +2) = slightly different because you're

starting with the factor (x — 2).
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