COIIIIIIOII faCtOI' ﬁI‘St Factorising harder quadratics

Before you start, look for a number that goes into all three terms. Take the biggest one out in front of a bracket,
then factorise the bracket. No number goes into all three? Carry on.

YOUR TURN
EXAMPLE . .
. Take out the biggest common factor, if there is one:
Take out the biggest common factor of &8
12x° +30x+ 12
6X° +27x+27

1.3 goes into 6,27 and 27.

2.6=3x2and27=3x9

3.6X +27x+27 =32 +9x+9)

4. Now factorise 2x* +9x +9. Take out the biggest common factor, if there is one:
6x*—4x-10

Take out the biggest common factor, if there is one:
4% +8x+3

Check: Multiply the bracket by the number in front: you get the quadratic. Nothing else goes into all three terms in
the bracket.

FiI’St Illlmbel' timeS the laSt Factorising harder quadratics

Multiply the number in front of x* by the number at the end. Keep the sign of the number at the end: a minus there
makes the answer negative.

YOUR TURN

Factorise 2,2 + 13x+ 15
Work out the first number times the last.

EXAMPLE
Factorise 3x*+ 10x- 8

Work out the first number times
the last.

1. The first number: 3 (in front of x?)
2.The last number: -8, sign and all
3.3x-8=-24

Factorise 5 - 3x-2
Work out the first number times the last.

Factorise 6x* — 17x+ 12
Work out the first number times the last.

Check: Divide your answer by the number in front of x*. You get the number at the end, sign and all.



Find the tWO IlllIIlbeI‘S Factorising harder quadratics

Find two numbers that multiply to make the first number times the last, and add to make the number in front of x.
List the factor pairs, signs and all.

YOUR TURN

EXAMPLE
Find two numbers that multiply to make 60 and add to make 16.

Find two numbers that multiply to
make —24 and add to make 10.

1. One is negative: the product

is negative.
2.-3and 8 add to 5;-4 and 6 add to 2
2' ;i anj li add to 10V Find two numbers that multiply to make —18 and add to make -7.
.12and -

Find two numbers that multiply to make 24 and add to make -14.

Check: Multiply your two numbers: you get the first number times the last. Add them: you get the number in front of x.

Split the middle tel‘m Factorising harder quadratics

Put the x> term top left and the number bottom right. The two numbers become x terms in the other two boxes,
signs kept. Either way round works.

YOUR TURN

Split the middle term of 2%+ 11x+ 14 in
the grid. The numbers are 7 and 4.

EXAMPLE
Split the middle term of 3x* + 10x- 8 in

the grid. The numbers are 12 and -2. .
What goes in the empty boxes? 22
X
+14
3x° +12x
-2x -8 Split the middle term of 5x* + 9x-2in
the grid. The numbers are 10 and -1. x
1.3x" top left, -8 bottom right What goes in the empty boxes? 52
2.12 and -2 become +12xand —2x
-2
Split the middle term of 6x* = 19x+ 10 in
the grid. The numbers are -15 and —4. x
What goes in the empty boxes? 62
+10

Check: Add the two x terms in the boxes. You get the middle term back.



Find the headings Factorising harder quadratics

The top row's heading is what goes into both its boxes: the biggest common factor, with x. Divide each top box by it
for the headings across. Divide the bottom left box by the heading above it for the last one.

YOUR TURN
EXAMPLE ‘ ‘
. . . Find the headi the gri
Find the headings of the grid for 2');(1 lleX+elan|ngs of the grid for N
34 +10x-8. '
2x +6X
x X +4
+5% +15
3x 3x +12x
-2 -2x -8 Find the headings of the grid for 4x* + 4x- 3.
x
1. Top row 3x* and 12x. both have 3x a2 .
3x _ 12x _
2.=—=Xxand =—— =4
3x 3x -2x -3
. ﬂ =-2
X
Find the headings of the grid for
6x* - 13x+6. x
6x -9x
—-4x +6
Check: Multiply the two headings of the bottom right box. You get the number in it, sign and all.
WI'ltC the answer Factorising harder quadratics
g

The headings down the side make one bracket and the headings across the top make the other, signs kept.
A common factor you took out first goes in front.

YOUR TURN
EXAMPLE

The headings for 3x* + 10x- 8 are 3x, -2
down and x, +4 across.
Write the answer.

1. Down the side: (3x-2)
2. Across the top: (x+4)
3.3 +10x-8=(3x-2)(x+4)

The headings for 3x* + 14x+ 8 are 3x,+2 down and x, +4 across.
Factorise it.

The headings for 10x* - x- 3 are 5x, -3 down and 2x, +1 across.
Factorise it.

6x%+3x-18=3(2x* + x- 6). The grid's headings are 2x,-3 down and
X, +2 across. Factorise 6x* + 3x— 18 fully.

Check: The first terms of your brackets multiply to the x* term, and the last terms to the number.



IL_I.X l.t 7 CheCk by expanding Factorising harder quadratics

Expand your brackets in a grid: four terms. Collect the two x terms, and multiply by any number in front.
You must get the quadratic you started with, signs and all.

YOUR TURN
o Expand (4x+ 3)(x+2) to check it gives 4x* + 11x+6.

EXAMPLE
Check 3x* + 10x—8 = (3x—2)(x+4)
1. Expand: 3x* + 12x-2x- 8

2.Collect: 12x—-2x=10x
3.3 +10x-8V

o Ali writes 6x* — 17x+ 12 = (3x+ 4)(2x+ 3). Expand to check. Is Ali right?

o Expand 5(2x- 1)(x+ 3) to check it gives 10x* + 25x - 15.

Check: Substitute x = 1 into the quadratic and into your answer. Both give the same number. The Mathe Habit



