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(Jamsp’ Did you know?

Substitute x = 9 into the following two expressions
x%+3x+2
and

(x+2)(x+1)

What do you notice?
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(Jamsp’ Did you know?

Substitute x = 9 into the following two expressions

x% 4 3x + 2
(9)2+3(9)+2=81+27+Z=110

and

(x+2)(x+1)
(94+2)(9+1)=11x10 = 110

Both give the same answer as the expressions are equivalent

One of the expressions was a lot easier to evaluate! Why?
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(Jamsp: Which is best?

x>’ +3x+2 or (x+2)(x+1

expanded form factorised form

.T:IE_FB'T—'_? v= (.T-l—Q)(.T-F 1)

Factorising is a key
skill for both
sketching graphs and
solving equations,
both of which will be
covered later.

Sometimes it is more helpful to factorise an expression, other times
better to be expand it, depending on the context.
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(Jamsp’ Further Factorising 1

Factorise the following fully:

1. x*+5x—6 5. k% —2k—24
2. x?+4+13x—30 6. p> —10p + 21
3. y2 — 13y + 30 7. x*—1l6x

4. t?>+2t—15 8. 3x(2x—1)+4(1—-2x)
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Further Factorising 1

Solutions on the next slide....



(Jamsp' Further Factorising 1 Solutions

1. x2-5x+6 — =(x—6)(x+1)
2. x*+ 13x—30 —_— = (x +15)(x — 2)
3. y2—13y + 30 — = (y—10)(y — 3)
4. t?+2t —15 — =(t+5)(t—3)

Unsure about any of these? Search Factorising quadratics. Next try Skills check 2....



(Jamsp' Further Factorising 1 Solutions

5. k?—-2k —24 — =(k—-6)(k+4)
6. p*—10p + 21 — =(pm-7m»-3)
7. x*—16x — = x(x —16)
Take —1 out
as a factor
’
8. 3x(2x — 1) + 4(1 — 2x) — =3x(@2x—-1)-4(2x-1)
Can you see —(2x — 1) is The common factor to take outis (2x — 1)

the same as (1 — 2x)

= (2x — 1)(3x — 4)

Unsure about any of these? Search B Factorising quadratics. Next try Skills check 2....



(Jamsp’ Further Factorising 2

Factorise the following fully:

1. x> +6x—7 5 k%4 9k + 20

2. y*+y—12 6. x°+x—56

3. y*—11y + 28 7. p*—25p

4. t>+7t—18 8. x%2(3x—4)+ (4 —3x)

You can do this for fun - or move on if you correctly completed Skills check 1.



Further Factorising 2

Solutions on the next slide....



(Jamsp' Further Factorising 2 Solutions

1. x24+6x —7 —_— =(x+7)(x—-1)
2. y*ty —12 — = (y +4)(y —3)
3. y?—11y + 28 — =(y—=7)(y—4)

4. t2 —7t —18 — = (t—9)(t+2)

AE Version 2.0 11/09/18.



(Jamsp' Further Factorising 2 Solutions

5. k2 +9k + 20 — = (k+5)(k+4)
6. x*+ x—56 - = (x + 8)(x — 7)
/. p2—25p —_— — p(p —25)

Did you notice? —(3x — 4) is
the same as (4 — 3x)

— A2 _ _ —
8. x2(3x —4) + (4 — 3x%) — =x"(3x —4) — (Bx — 4)
The common factor to take outis (3x — 4)

= (Bx—4)(x*—-1)
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(Jamsp'  Difference of two squares

A special case for factorising is the difference of two squares.
Expressions such as x% — 32, where the coefficient of x is zero.

=
N
|

o
N
|l

(x — 3)(x + 3)
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(Jamsp'  Difference of two squares

Try factorising these expressions using the difference of
two squares
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L)amsp@Difference of two squares Solutions

Try factorising these expressions using the difference of
two squares

1. x% — 62 = (x—6)(x + 6)
2. y2 — 144 =y +12)(y — 12)
3. x% — y? =x+y)x-v)
4. 4t2 — 81 = (2t —=9)(2t +9)

5. x*—5 = (x = V5)(x +5)
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(Jamsp: ax? + bx + c

So far we have been factorising quadratic
expressions where a = 1. For example x? — 2x — 15

Time to try some trickier quadratics!

Have a go at this one...

Factorise
6x% + 19x + 10




(Jamsp: ax? + bx + c

Factorise
6x% + 19x + 10

= |f you got 6x% + 19x + 10 = (3x + 2)(2x + 5) Well done! pAg

Feeling confident? You can skip on to the Trickier Quadratics questions.

= |f you didn’t get that answer - don’t worry.

There are many methods for factorising quadratics where a > 1

If you want to refresh your memory on the method that you learnt at
school - Search 8 Tricky Quadratics to find a video to help you.

There is a hint that might be helpful on the following slide ....



k)amsp@ The grid method for ax® + bx + ¢

° 0

When using a grid we noticed the following:

Remember this

from the Expanding
Double Brackets

section?
(3x = 5)

X ~3x | =5
X

The sum of these terms make

the middle term in the simplified
expression

(x+3)

The products of the diagonals

are identical expressions / 3x2 15
9x X —5x = —45x?

2
3X2 X —15 = —45X2 3x“+ 4x — 15

Follow this link if you would like to learn in detail how you can use the
grid method to factorise quadratics where the x# coefficient is not 1



https://amsp.org.uk/uploads/files/Grid-Method.pdf

(Jamspr Trickier Quadratics

= Try factorising these expressions
= You might want to try the grid method.

1. 3x%? —10x — 8
2. 2x> —T7x+ 6

3. 4y% + 20y + 9
4. 6x* —13x — 8

5. 20x% +x — 12

*Hint. There are some patrtially filled grids on the next slide if you want to use them



(Jamspr Trickier Quadratics

For some help with factorising you can complete the grids by filling in the blanks

X X X X
3x 2 —6Xx 2x | 2x% 4}’2
—8 —3x | +6 2y +9
3x% —10x — 8 2x>—T7x+ 6 4y% + 20y +9
X X
—3x
—8 16x

6x° —13x — 8 20x% +x — 12

AE Version 2.0 11/09/18.



(Jamsp:

Trickier Quadratics

Solutions on the next slide....



(Jamsp' Trickier Quadratics Solutions
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3x% —10x — 8 = (Bx+2)(x—4)
2x>—T7x+ 6 = (2x—=3)(x —2)
4y% + 20y +9 =R2y+ 12y +9)
6x%—13x—8 = (3x—8)(2x + 1)
20x% +x — 12 = (5x + 4)(4x — 3)

Grid solutions on the next slide



(Jamsp'  Trickier Quadratics Solutions

For some help with factorising you can complete the grids by filling in the blanks

x X —2 X X 2 x | 2y 9
3x | 3x? | —6bx 2x | 2x% | —4x 2y | 4y? | 18y
4 4x —8 3 | -3x | t+6 1 2y +9
3x2—10x — 8 2x2—7x+6 4y2 + 20y + 9
=(Bx+4)(x—2) =(2x—-3)(x—2) =QR2y+ 12y +9)
X 3x —8 x 5x 4
2x | 6x% |—16x 4x | 20x?%| 16x
1 3x | —8 —3 | —15x | — 12
6x% —13x — 8 20x% + x — 12

= (2x + 1)(3x — 8) = (4x —3)(5x + 4)
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(Jamsp Further Factorising Problems

These expressions are slightly different to the previous
ones, but can still be factorised.

1. 2t%> —32

2 x3 —7x%+ 12x

3. x*—x%?-2

4. y*—625
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()amspm Further Factorising Solutions

These expressions are subtly different to the previous
ones, but can still be factorised.

1. 2t%? — 32 =2(t* —16) = 2(t — 4)(t + 4)

2. x3—7x*+12x =x(x?—7x+12) = x(x —3)(x — 4)

3. x*—x2-2 =(x*-2)(x*+1)

4. y*—625 =(*+50G*=5 =0*+5@ -5y +5)

. _/ N\ _/
YT YT

Difference of two squares — twice!
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(Jamspr Without a calculator m

What Is the value of each of the following?
calculators not allowed

92 _ 12
992 — 1%
9992 — 172

Hints available on the next slide



(Jamsp:  Without a calculator Hint m

What Is the value of each of the following?
92 . 12
992 — 12

9994 — 14

= Can you factorise 9% — 12?
= How does this help?



Without a calculator Solutions

Follow the link for the solutions


https://amsp.org.uk/uploads/files/Factorising2-Solutions.pdf

(Jamsp:  Still without a calculator m

Without using a calculator, find the value of

122 X (1222 + 4 x 123) 124 x (1242 — 4 x 123)
124 122

Hints available on the next slide



(Jamsp' Still without a calculator Hint m

Without using a calculator, find the value of

122 X (1222 +4 X 123) 124 x (1242 — 4 x 123)
124 122

It might seem strange advice but.....

= Replace 123 by n and 122 by n—-1
= Now go on to factorise



Still without a calculator Solutions

Follow the link for the solutions


https://amsp.org.uk/uploads/files/Factorising2-Solutions.pdf

(Jamspr Top and Bottom m

Simplify
x% —3x—10
x2 4+ 7x+ 10

Hints available on the next slide



(Jamspr Top and Bottom Hint m

Simplify
x% —3x—10
x2 4+ 7x+ 10

= Factorise the numerator then the denominator
= What do you notice?



Top and Bottom Solution

Follow the link for the solutions


https://amsp.org.uk/uploads/files/Factorising2-Solutions.pdf

(Jamsp’ Still want more? m

Explore the history of mathematics with this interactive
historical timeline -in particular look for at Al-Khwarizmi.
Can you find a famous artist and a mathematician whose
triangle you met in the Expanding topic?

Discover how you can use factorising quadratics and apply

It to higher powers by this neat trick shown in this nrich
task.

.‘ Watch how you can apply difference of two squares to a fun
numerical problem.
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https://mathigon.org/timeline
https://nrich.maths.org/2286
https://www.youtube.com/watch?v=LkIK8f4yvOU#action=share

