e KS3 - ALGEBRA - A6 - FACTORISING o=

| - P |
FACTORISE QUADRATIC EXPRESSIONS ﬁ)

NAME

-
KEY IDEA

Find two numbers that multiply to make the top
number and add to make the boittom number.

. X2 + 5x + 6 tiles
mulfiply

12
3x4=12 make a rectangle:
3+4=7 3><1 (X +2)(x +3)
add
-

7

-
G Write three different factor pairs for each number.

o (J)x(J-2 ([«
o ()« J-n [ x|

-
e Find the two missing numbers in each diagram.

Q)

10 ) 15 ©) 18
D>< ) ><C) ( >< )
7 8 9

e Warm up: complete the grid, then expand and simplify.

x | )| ( ) (X +5)(x +8) = |

+5

o Factorising goes backwards: find the brackets from the tiles.

x2 \E]E]E]E] These tiles show x2 + 5x + 4.
Count along the top and down the side.

@ﬂnnn X2+ 5X +4 = (X + D)(’“‘Cb
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FACTORISE QUADRATIC EXPRESSIONS

SUPPORT

NAME

=]t
_J

-
KEY IDEA

X2+9x +8
Which two numbers multiply to make 8 and add to make 97?

1and 8,50 X2+ 9X + 8 = (X + 1)(X + 8)

Check by expanding.
\_

-
0 Complete the table.

MULTIPLY TO MAKE ADD TO MAKE

THE TWO NUMBERS

6 5

14 9

16 10

20 12

Factorise.

a) x2+ 12x+ 11 [

) x¥+12x+20 |

b) x2+11x+ 18 [

d) x+13x+30 [

Complete the grid to factorise x2 + 12x + 27.
Bl - ()
e ()

] 27

Two numbers that multiply to 27
and add fo 12.

X2+ 12X + 27 = [

Negative numbers: find the two missing numbers.

a) b)

<0 O

1 -7

c) Factorise X2 + x — 12.

[
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NAME

KEY IDEA
For x2 + bx + ¢, find two numbers with a product of ¢ and a sum of b.

X2-x-42:-7x6=-42and -7 +6=-1,50x2-x-42=(x-7)(X + 6)

FLUENCY
-
a Factorise.

a) x4 13x+42 | b) x2-13x+40 |

Cc) x2+5x-24 [ d) x2-2x-35 [

e) k2-10k + 25 [ f) w2-100 [

g

-
e Write + or — in each box.

Q) x2—14x+485(xC]8)(xC]6)
b) x2+4x—455(xU9)(xU5)

C) x2—4x—455(xC]9)(xC]5)
\_

REASONING

-
e Kimsays, X2 +3x = 28= (x +4)(x = 7).”

a) Explain her mistake.

b) Factorise x2 + 3x — 28 correctly. [

\_

-
o Can x2 + 5x + 8 be factorised using whole numbers? Explain how you know.
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NAME

REASONING
-

a Is each statement always, sometimes or never true? Circle your answer.,
If it is sometimes true, give an example of when it is frue and when it is not.

a) |If cis positive, the signs in both brackets are the same. CALWAYS) CSOMETIMES) CNEVER)

b) If cis negative, the signs in the brackets are different. (ALWAYS) (SOMETIMES) (NEVER)

C) x2+ bx + 16 can be factorised using whole numbers. CALWAYS) CSOMETIMES) CNEVER)

d) x+9=x+3)x-23) CALWAYS) CSOMETIMES) CNEVER)

\_

PROBLEM SOLVING

r

e X2 + bx + 12 can be factorised into two brackets with whole numbers.

Find every whole-number value of b. Write each factorised expression.

.
(

o This rectangle has area x? + 14x + 45.

X2 + 14x + 45

. . . X+5
a) Find the missing side length. :]

b) Find the perimeter. Simplify.

. J

% CHALLENGE FOR ALL
o Going further.

a) Factorise fully 2x2 + 14x + 24. [

Hint: take out a common factor first.

b) Use (a + b)(a - b) = a2 — b2 to work out 532 — 472 without a calculator.

]
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a)1x12,2x6,3x4.b)1x20,2x 10,4 x 5 (any order)
a)2and5:.-b)3andb5-c)3andé6-d)ydand 6

x2, 8%, 5x, 40, sO0 x2 + 13x + 40

X+ Hx+4)

-
SUPPORT

2and3-2and7-2and 8.2 and 10

AX+ DX+T1)-b)X+2)X+9)-C) X+ 2)(x+ 10)-d) (x+ 3)(x + 10)
Headers + 3 and + 9 (either way round); cells 3x and 9x; so (X + 3)(X + 9)
a)ydand -3.b) -2and -5-¢) (x + 4)(x — 3)

r

A X+6)X+7) b)yx=8X=-8)-c) x+8)x—=3)-d) x=7)x+95)-e)(k-5)k—-25)or(k—-"5)2f)
(w + 10)(w — 10)

a)—-,—:b)y+.,—:c)—. +

a) (X + 4)(X — 7) expands to x2 — 3x — 28: the signs are the wrong way round, so the x term is —3x
instead of +3x - b) (X + 7)(x — 4)

No: the factor pairs of 8 are 1 and 8 (sum 9) and 2 and 4 (sum 6), and the negative pairs give
negative sums, so no pair adds to 5

-
GREATER DEPTH

a) Always - b) Always - ¢) Sometimes: b = 8 gives (x + 4)2, b = 9 cannot be factorised - d) Never: (x
+3)x=-3)=x2-9

b=7x+3)(x+4) - b=8X+2)x+6)-b=13 X+ NHX+12)-b=-7:1(x=-3)(x-4) - b=-8 (x-
Qx—-6)-b=-13 x-NH(x-12)

A)X+9-D)2(x+5) +2(x+9)=4x+28
Q) 2(x + 3)(x + 4) - b) (83 + 47)(63 — 47) = 100 x 6 = 600
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