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GCSE Maths — Algebra

Expanding Brackets

Worksheet
WORKED SOLUTIONS

This worksheet will show you how to work out different types of expanding
brackets questions. Each section contains a worked example, a question with
hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Expand the expression —7x(4a — 3y)

Step 1: Draw arrows from the terms outside the bracket to each of the terms inside the bracket, to
show which multiplications need to be carried out.

—7x(4a — 3y)

Step 2: Compute required multiplications and sum them together.

—7x(4a —3y) = [-7x X 4a] + [-7x x =3y] = —28ax + 21xy

When two or more letters are multiplied, they are written alphabetically next to each other in
the final answer.

Guided Example
Expand the expression 3c(4a + 5b)

Step 1: Draw arrows from the terms outside the bracket to each of the terms inside the bracket, to
show which multiplications need to be carried out.

aay
3¢ C 4a+5b)

Step 2: Compute required multiplications and sum them together.
3cCH4o+5b) = C[3cxua] + [ 3¢ xSb])
- l 2 ac “" ‘ 5 bc

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. Expand the following expressions:
a) 4a(2b +2)
YaC2b+2) = Ya (2b) + Hal2)
= 8ab + 8a.
b) 6p(7q —8)
CPC13-8) = GP(7q) + 6PC-2)
= 42fq — Ygp
c) —3a(—10d + 6a)
“3a\w0d+6a) = ~3a.C-10d) + G2)lC6a)
= 0ad - 1Rat
d) 8x(—2x + 3y)
xc-2x+3y) = @xC-2%) + 8x(C3Y)
= —-16x* + 24 Xy
e) 5ab(2a — 6b?)
SabC2a-6*) = Sab(2a) + Sab(C-6bY)
= loa*b - 30ab?
J
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Section B

Worked Example

Expand the binomial expression (x + 3)(x + 2)

Step 1: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.

.
(x + 3)I(x + 2)
r
0

Step 2: Write each multiplication and sum them together.

F: x x x =x2
O:x X +2 =+2x
I: 43 X x = +3x
L: 43 X 42 =+6
(x+3)(x+2)=x*>+2x+3x+6

Step 3: Collect any like terms.
x2+2x+3x+6=x>+5x+6

Guided Example

Expand the binomial expression (2x — 5)(x + 7)

Step 1: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.

2
Corazg?

Step 2: Write each multiplication and sum them together. o

: XY= 2x<?
SEIE - deeesons
Ti2 x7:-38

Step 3: Collect any like terms

2t +14x-56x-35 = 2% +9%-35

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Expand the following expressions:

¢
=S

a) (x+1(x+8)
Cx+1Xx+8) = xCX+Q) + | Cx+8)  (x+1)CXtR)
= x?+QX + X +B S

= x* +9x +%
b) (a+2)(b—-3) 2
Co+2Xb-3) = aCb-3) + 2Cb-3D ( }7*\
: ab-3a * 2b-6 Ca +2)Cb:3)
\_)//9
c) (2p+5)(p+1) ¢
C2p45XCe+1) = 2p CPHID + SCP+1D I\
-.-2?14-2? ¥ S5P+S C:.f-rS')‘_C&')
= 2P +7P +5 e
d (x—4)@By+2) ¢
Ce4Xy2) = x C3y+2) - 4C 3Yt+2) Pie
= 3xy+2x — 12y -8 C"'q@z)
\)d/o
€
e) 3(4x —2)(3x —5) f?'\
3CY1-2) = 12x-6 Gre-6)C31-5)
3cq2-2)(3x-8)= Cl2x~-6) C3IX-5) \ \'-;/o
= 12xC3x-5) - 6C3x-5D

= 3ex* -6o - I¥X +30 =
f) =2(7y—9)(2z +5)

“2(73"“) = -4y +H$ —
-2y A 22450 = (-MY+18D(22rS K Soh e
= -|uy(22+50 +18C 22 +50 °

: -2Qyz -704 + 36z +90

{
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Section C
Worked Example
Expand the expression (2x — 1)
Step 1: Write the expression as the product of two brackets
Rx—1D2=2x-1)(2x—-1)
Step 2: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.
F L
2x—-1)2x—-1)
Y >
O
F: 2x X 2x = 4x?
0:2x x —-1=-2x
I: =1 X 2x=-2x
L:—1 x -1=+1
Rx—1)Rx—1)=4x*—-2x—-2x+1
Step 3: Collect any like terms.
Rx—1D2x—-1)=4x*-4x+1
Guided Example
Expand the expression (4x + 7)?
Step 1: Write the expression as the product of two brackets
(s
(Hx+7) = C4x+7IC4%+TD
Step 2: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.
F:Ux % 4X = lox" )
O Yx % 7 =28x = |6%° +2%x+ 2%x+ 419
I . 7 L | = "ﬁ
L .
Step 3: Collect any like terms.
Iéz" +2Q¢+ 28%8% +49
= 16x* +S6x+Yy1
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

3. Expand the following expressions:

a) (5a+ 4)? ¢
(So+)* = (Sa+4)(Sa+D 3N N
= ga_(;a-r‘l)'l' YC Sa+4) C‘Jq*‘i 755""""
= 26a? + 200 + 200.+16 \\_)-‘:/;
= ZSOQ' -l"'-4C>¢l-'|"l6
b) (=2 + 6p)? ¢
C-246p)P = (-2+6PI(-246RD
f - czre -2+6P r}:\
= -9¢-2+6P) +6PL Gu—cr)bc-z-rc?)
= y-12P -12P + Pt \a.duo
= H—ZHP+3692
c) (7x — 3y)?
C1x-3yd* = (7% -3ydXTx->Y) ¢
= 7xCTe-3Y) - 3y 7x-3y) r}?\\
)C7%-39)

4952 - 21y - 213y + ¥yt O
[+
Y9x*—y2xy + 9y?

d) 4(—8a+ 2¢)?

(c%a r2c0% = (-8a+2c¢) C-8a+2CD 3
= -ga (-20.42C) +2¢ CRBa+r2C) G&" ni./)"E-\wu)
S,

Mol - 6ac - lbac +4c? A

CHa? -22ac +4c*
' 2
YC-8a+2) = Y e4al-32ac kD

. 256 a - 128ac *lect ,
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Section D

Worked Example

Expand the expression (7x + 5)(7x — 5)

Step 1: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.

F
F: 7x X 7x = 49x? I
0O: 7x x =5 =—-35x
l: +5% 7x = +35x ( X+ )( x_s)
L: 45 X =5 =-25 )
(7x + 5)(7x — 5) = 49x? — 35x + 35x — 25 0

Step 2: Collect any like terms.
(7x +5)(7x — 5) = 49x% — 25

Step 3: Check your answer using the difference of two squares formula.

The expression in the question follows the general form of (a + b)(a — b). This is known as

the difference of two squares. In this example a = 7x and b = 5.
The formula (a + b)(a — b) = a* — b* means that we know the answer must be
(7x)% — 52 = 49x% — 25.

It is important that you can carry out the expansion yourself, as well as being able to use
the formula.

Guided Example

Expand the expression (3y + 5)(3y — 5)

Step 1: Expand the expression using the FOIL method. You can draw arrows to ensure that you
have multiplied all the terms in the first bracket with all the terms in the second bracket.

C3y+5C 3y-5)
3yc3y-5) + 5C39-5)
= ay2 - 154 + 15y -25

Step 2: Collect any like terms.
=9 32 -25
Step 3: Check your answer using the difference of two squares formula.

(3y+5)C3Y-5) = 3y -5" = 9y-125

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

o+b)Ca-b)
g_z,bl = can be US'ed‘
Jox ol expansions

4. Expand the following expressions:

a) (a+9)(a-9)

Cara)Ca-2) = a.Ca-) + qCo-9)
: a*-9a. + 9a -8l
= -9

b) (d—3)(d+3)

(0-3)d+3)= dCd+3)-3(d+3)
= d"+2d - 3d -9
= d%-1
- dl._ 31.

c) 3z—6)(3z+6)

€32-C)( 23246 = 32C32+6) - 6C3Z+6)
= qz% + 1%z -\%2 %6
2t - 36
-6t
d) 5(7 —8x)(7 + 8x)
C7-9xD)C1+Qx) = TC748x) -8x(7+8X)
: 4q +Sex — Sex - 6Yx?t

= yg -guxt = 7F- cexd”
5C7-9xX 1480 = 5 CY1-6UX*)
: 245 - 320x"

e) —6(3x + 8y)(3x — 8y)
C3x +3S)C31-83) = 3xc I - s:.D .|.93( 31-"83)
= Ax? - 24xy +2uxy —Giyt
= qx’— 6‘432 = C‘bx)"'_ (23)2
~¢C3x+8Yy)(3x-2Yy) = - qx"—eHy*

= -S4x® + 33yy?
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Section E

Worked Example

Expand the expression (3x + 1)(5x — 2)(8x + 4)

Step 1:

Step 2:

Step 3:

Step 4:

Choose two of the brackets to expand first.

For simplicity we will pick the first two brackets. We will group these two together but keep
the remaining third bracket there, so we don’t forget about it:

Bx+1)GBx—2)Bx+4)=[Bx+1)(5x—2)] (8x + 4)

Expand these two brackets using the FOIL method, then add up the terms and collect like
terms

F
F:3x X 5x = 15x2 m
0:3x X —2 = —6x (@)

I: +1 x 5x = +5x

L:+1 x —2=—2 '

o

(Bx+1)(5Bx—2)=15x> —6x+5x —2=15x2 —x — 2
Multiply the answer from the expansion of the two brackets with the remaining bracket
Multiply 15x2 — x — 2 with the remaining bracket (8x + 4)
(Bx+1)(5x —2)(8x + 4) = (15x%2 —x — 2)(8x + 4)

We CANNOT use the FOIL method as there are three terms in the first bracket. However,
we can expand it by multiplying each term in the first bracket with each term in the second
bracket.

RED: 15x% x 8x = 120x3

RED:  15x% x +4 = +60x2

BLUE: —x x8x = —8x? (15x2 —x —2) (8x +4)
BLUE: —x X +4 = —4x

GREEN —2 x 8x = —16x

GREEN -2 x +4 = —8

It is colour-coded to make it clear that every term in the first bracket is multiplied with every
term in the second bracket. Now write each multiplication and add them up.

Bx+1)(5x—2)(Bx +4) = (15x2 —x — 2)(8x + 4) = 120x3 + 60x2 — 8x? — 4x — 16x — 8
Collect any like terms.

(Bx + 1)(5x — 2)(8x + 4) = 120x3 + 60x? — 8x% — 4x — 16x — 8 = 120x% + 52x2 — 20x — 8

So, the final answer is 120x3 + 52x% — 20x — 8.

y,
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Guided Example
Expand the expression (7x + 2)(5x + 4)(9x + 2)

Step 1: Choose two of the brackets to expand first.

CI1x+2)(C sSx+4)

Step 2: Expand these two brackets using the FOIL method, then add up the terms and collect like
terms.

C7x+2OC 5x+41)
= 9x (Sx+4Y) +2C5XHP

= 363 + 28X +\0X +8
= 35x* +38x +38

Step 3: Multiply the answer from the expansion of the two brackets with the remaining bracket.
We CANNOT use the FOIL method as there are three terms in the first bracket. However,

we can expand it by multiplying each term in the first bracket with each term in the second
bracket.

(35xt + 33x +8)( qx+2)
362 Cax#2)  + 38X CIx+2)  +8(Ix +2)

- 3cx? 4 Jo0x* ¥ 342x" +76x + 72xtlC

"

Step 4: Collect any like terms.
= 31'5'-::'5 + 70X ¥ 3%2:" +7¢x + 72x+l¢
3I5x°>

+yiaxt £ 1qys x+ 16
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

5. Expand the following expressions:

a) (x+Dx+3)(x—4)

Cx+I1D2CX+3D XCxFBD+ | CX+3D

xt+3x +xX+>

x* +4x+3
Cx+ICFED-= (xF+yx +3) Cx-4

= xCx-9) + YxCx-4d) + 3Cx¥-4D

= %3 —4xt 4+ yxi-lex +3x-I12

%% -13% -12

b) Gy +2)(y —9)(2y +8)
C5y+22Cy -1 = SYCy-T +2cy-92
= Sy? - 4Sy +2\,-—l8
= 5y -y3y- 18

CSy+220y-(2yr8) = (Sy?-u3y-18)C 29+8D
= 5y2C2y+8) —Y3y(2y+s) -8 24y+8)
10y> + Yoy® - 8Gy? — 344y - 36y — 144

= 10y3 -Yeyl - 330y - 141
c) (2x +7)(4x + 1)?

cux+1D% = CYx+IDCYx+ D
Y CHYX+D) + | CUx+ID

16t +UR +yx +!

= loxt +ex+ |
Cax+ U+ (2x+70C 16Xt +8X+1)

B z-x.Clez"'q—%z-\-‘) + '7C16'xz+sx+\)
3255 +16x% #2% + 112x* ¢56x +7

z32%> y128x" #58x+ 7
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d) (7x+1)(7x — 1)(6x + 8)

r(a_fb)Ca-b) = ol-b2

Crx+1DCIx-D7 = ¢c1t-12

Crx+1DC1x-1D(6x+ %) =
= yqxt(6x+8) -1C6%x+B)

- zqq-x} + 3'1)_7:"' -6x-8

CYAxt-1DCCx+®)

e) Bx+6)?° = C8X+6) C8XT6) C8X+6)

(8x +6)(8X+ED) = 3xCBX+E) + 6C8x+C)
cuxl + Y8x +ygx + 36

cux* + qcx +36
( @x+6)( B+ Bx+L) = Ceyxt +36x +3¢) (2x+6D
cyx2C 8X+6) + dex(8x+6) + 3¢ C8x+6)
Sl?.x3 ¥ 3uxr + 7¢8x% + 576x+283X% + 216
clox? + N52%* +8CHx% +216

f) (=2+43x)2y + D(4x —7)
(-2+3%2C 2y+1D= -2C2Y+l) +3% C2y+1)
= -4yy-2 +6xy + 3%

(-2x+ DC2#+NCYR=T7) = C-q,d —2+6xXy+ 3% )C"i’.\'-""’)
= Yx(C-4Yy -2+6xy+ 3% )-7C-Yy -2 +6xy+ 3% >,

163y - 8% + 24Xy +nxt

+ 28y t™ - Y2y -2lx

: -58%xy - 29%x +24x
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