e KS3 - ALGEBRA - A5 - EXPANDING BRACKETS e

EXPAND DOUBLE BRACKETS

NAME

-
KEY IDEA

Split both numbers, then multiply every part by every part.

13 x 12 n 10 | +3 100 + 30 + 20 + 6 = 156

10 100 30 It works for algebra too:
XxX=X%X2 2xX=2X

+2 20 6

-

-
0 Use the grid to work out 14 x 13 and 21 x 15. Add the four parts.

b) % 10

20

-
o These algebra tiles show (x + 2)(x + 1) in a grid.

n X + 1 Each cell of the grid holds one part.

- B a) How many x? tiles? D
b) How many x tiles? D
t1 E] n c) How many 1 tiles? D

vl (0] d) x+2x+D= [

g

-
o Fillin the grid to expand (X + 4)(x + 9).

Add the four parts and collect the x terms:

(x+4)(x+9)=x2+| |x+ | l
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EXPAND DOUBLE BRACKETS

NAME

-
KEY IDEA

Multiply every term in one bracket by every tferm in the other.

u X 10 (X + 4)(x + 10)

X x2 + 10x = X2 + 10x + 4x + 40
+4 | +4x + 40 =Xx2+ 14x + 40

\
-
0 Complete each grid. Then expand and simplify.

q)n m +6 b)n y +5 C)n a +1
(I (I ()

m y a C]
2 )] 1 () 7 ()
[ ] =l ] =l )

>
e Now with negative numbers. Complete each grid, then expand and simplify.

q)n X _6 b)n X _8
x ()L x| |
«5 )] -4 |(
- ) -

e Draw a line to match each pair of brackets to its expansion.

((Y+2)(Y+9))° o y2+9y+18 |

(y+3v+6) e o (y2+19y+18
(y+ny+18) e e (y2r11y+18)

.

g

.

>
° Complete the grid to expand (a + 3)2

(@ + 3)2means (a + 3)(a + 3).

(@+3)= |
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EXPAND DOUBLE BRACKETS

NAME

KEY IDEA
Multiply each term in the first bracket by each term in the second, then collect like tferms.
(X=-5)(X+8)=x2+8x-5x-40=x%2+3x - 40

FLUENCY

-
a Expand and simplify.

@) (x+8)(x+10) [ b) (M-6)(m+2) |

Q) P-5p-7) | d @+ny+9 [

e) (t-1) [ f) (k+8)(k-8) [

g

o A rectangle measures x + 11 by x + 2.

x+ 11 a) Expand and simplify the area.

b) Findthe area when x = 2. :]

g

REASONING

-

Fran says, “"Expanding double brackets and simplifying always gives three terms.” Show
that Fran is wrong.

\_

o What is the same and what is different?

a) Expand (x + 7)(X + 8). [ ]

b) Substitute x = 10 into your answer. :]

c) Explain how this links to 17 x 18.
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N
EXPAND DOUBLE BRACKETS Lﬁ

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) x+32=x2+9 CALWAYS) CSOMETIMES) CNEVER)

b) (x+ a)(x + b) has a number term of ab. (ALWAYS) (SOMETIMES) (NEVER)

C) (x+5)(x—5)hasanxterm. CALWAYS) CSOMETIMES) CNEVER)

d) In(x+ a)(x + b), the x coefficient is less than ab. CALWAYS) CSOMETIMES) CNEVER)

\_

PROBLEM SOLVING

-
e Fill in the missing terms. Check by expanding.

a) (X+D)(X+D) X2 + 16x + 36
B x+9x(  ])=xex-72

e Compare the areas of square A and rectangle B.

.
-

X+9

X+ 11

a) Area A= [

b) AreaB= [

c) Which shape has the larger area? By how much? Does it depend on x?

. J

% CHALLENGE FOR ALL

o Three consecutive numbersaren -1, nand n + 1.

a) Expand and simplify (n = 1)(n + 1). [ ]

b) Use your answer to work out 29 x 31 without a calculator. :]

Show your method:
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STEP 9 - EXPAND DOUBLE BRACKETS

a) 100, 30, 40, 12, s0 182 - b) 200, 100, 10, 5, s0 315
a)x2.b)3x-.c)d5x-d)12

a)l b)3.-c)2-d)x2+3x+2

X2, 9%, 4x, 36, SO0 X2 + 13x + 36

-
aym2+8m+ 12.-b)y2+6y+5.c)a2+8a+7
a) x2, —=6x, 5x, =30, so x2 — x — 30 - b) x2, —8x, —4x, +32, 50 X2 — 12x + 32
Y+ +D—->Vy2+1ly+ 18- (Yy+3)(Y+6) > Vy2+9y+ 18- (y+ I)(y+ 18) - y2+ 19y + 18
a2, 3a, 30, 9,50 0?2 + 6a + 9

D

A)x?2+ 18x+80-b)m2—-4m —-12-c)p? - 120+ 35 -d) Y2+ 13y + 36 -e) 2 -2t + 1 - f) k2 — 64
Q) X2 + 13x + 22 - b) 52
e.g. (k+ 8)(k — 8) = k2 — 64 has two terms, because +8k and -8k cancel

Q) X2 + 15X + 56 - b) 100 + 150 + 56 = 306 - ¢) When x = 10, x + 7 = 17 and x + 8 = 18,50 (X + 7)(X +
8)is 17 x 18 = 306

s
GREATER DEPTH

1 a)Never: (x +3)2=x2+ 6x + 9 - b) Always - ¢) Never: +5x and —5x cancel - d) Sometimes: (x + 2)(x
+3)=x2+5x + 6 (true), (X + T)(X + 2) = x2 + 3x + 2 (false)

a) 3 and 12 (either order) - b) — 8
a)x2+ 18x + 81 -b)x2 + 18x + 77 - c) Alis larger by 4, for every value of x
a)yn?2-1:-b)n=30:29x31=302-1=900-1=2899
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