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N
eg

at
iv

e 
In

d
ic

es
  

 W
ri
te

 d
ow

n 
th

e 
re

ci
pr

oc
al

 o
f:

 

(a
) 

4 
(b

) 
10

 
(c

) 
15

 
 

(d
) 

−
3 

(e
) 

0.
4 

(f
) 

1 

(g
) 

3 4 
(h

) 
1 8 

(i
) 

2 7 

 Ev
al

ua
te

: 

(a
) 

4−
1  

 
(b

) 
10

−
1  

 

(c
) 

15
−
1  

 
(d

) 
(−

3)
−
1  

(e
) 

𝑎−
1  

 
(f

) 
(2 3)

−
1  

(g
) 

(8 5)
−
1   

(h
) 

(1
3 7)

−
1  

 

 Ev
al

ua
te

: 

(a
) 

4−
2  

 
(b

) 
10

−
3  

 

(c
) 

15
−
2  

 
(d

) 
(−

3)
−
2  

(e
) 

𝑏−
3  

 
(f

) 
(1 3)

−
2  

(g
) 

(2 5)
−
3   

(h
) 

0.
1−

2  

 Fi
nd

 𝑥
. 

(a
) 

1 10
=
10

𝑥
 

(b
) 

1
10

00
=
10

𝑥  
 

(c
) 

1 2
=
2𝑥

 
(d

) 
1 8
=
2𝑥

 

(e
) 

1 16
=
2𝑥

 
(f

) 
1 25
6
=
2𝑥

 

      

N
eg

at
iv

e 
In

d
ic

es
  

 W
ri
te

 d
ow

n 
th

e 
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pr
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 o
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(a
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(b

) 
10

 
(c
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15

 
 

(d
) 

−
3 

(e
) 

0.
4 

(f
) 

1 

(g
) 

3 4 
(h

) 
1 8 

(i
) 

2 7 

 Ev
al

ua
te

: 

(a
) 

4−
1  

 
(b

) 
10

−
1  

 

(c
) 

15
−
1  

 
(d

) 
(−

3)
−
1  

(e
) 

𝑎−
1  

 
(f

) 
(2 3)

−
1  

(g
) 

(8 5)
−
1   

(h
) 

(1
3 7)

−
1  

 

 Ev
al

ua
te

: 

(a
) 

4−
2  

 
(b

) 
10

−
3  

 

(c
) 

15
−
2  

 
(d

) 
(−

3)
−
2  

(e
) 

𝑏−
3  

 
(f

) 
(1 3)

−
2  

(g
) 

(2 5)
−
3   

(h
) 

0.
1−

2  

 Fi
nd

 𝑥
. 

(a
) 

1 10
=
10

𝑥
 

(b
) 

1
10

00
=
10

𝑥  
 

(c
) 

1 2
=
2𝑥

 
(d

) 
1 8
=
2𝑥

 

(e
) 

1 16
=
2𝑥

 
(f

) 
1 25
6
=
2𝑥
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Ne
ga

tiv
e P

ow
ers

 

1
Co

mp
let

e e
ac

h c
oll

ec
tio

n o
f e

qu
iva

len
t e

xp
res

sio
ns

.

1 25
1 5

×
1 5

1÷
5÷

5

5−2

25
−1

1 64

2−3

1÷
3÷

3÷
3÷

3

4−2
×

3−1

3 16

4 16

1 4
×

1 4

Ex
am
ple

(a)

(b)
(c)

(d)
(e)

(f)
(g)

sta
rtin

gp
oin

tsm
ath

s.c
om

1 52
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Positive, Negative & Zero Indices Match these calculations to their answers, which are jumbled up 
below. Record your answers in the table at the bottom. 

A B C D E F G H I J K L M N O P Q R S T U V W X Y 

                         

A B C D E 

F G H I J 

K L M N O 

P Q R S T 

U V W X Y 

9 

1 

4 

-4 
8 

32 
3 

18 

5 

25 
2 6 10 

7 12 11 

www.MathsPad.co.uk 
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TASK Calculations	with	Negative	Indices

(a) 3
4

!"
+ 5!" (d) 2

3 +
4
5

!" (g) 6!# + 3!$

(b) 1
2

!$
+ 1

12
!# (e) 213

!#
− 134

!# (h) 2
)

!$
+ 5

)
!"

(c) 4
7

!#
+ 1 5

11
!" (f) 0.4!" + 0.75!# (i) 1

3)
!#
+ 3

2)
!$

Evaluate:
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TASK Calculations	with	Negative	Indices

(a) 3
4

!"
+ 5!" = 1 8

15
(d) 2

3 +
4
5

!"
= 15
22

(g) 6!# + 3!$ = 7
108

(b) 1
2

!$
+ 1

12
!#
= 152 (e) 213

!#
− 134

!#
= −17

(h) 2
)

!$
+ 5

)
!"
= 5)$ + 8)

40

(c) 4
7

!#
+ 1 5

11
!"
= 334

(f) 0.4!" + 0.75!# = 4 5
18

(i) 1
3)

!#
+ 3

2)
!$
= 8)$ + 243)#

27

Show	that	
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Lecture Notes Integer Exponents page 6

b) We will apply rules of exponents.

AB2 =

3:8  1015

 
6:5  108

2
= 3:8  1015  6:52 


108

2
= 3:8  1015  42:25  1016

= (3:8  42:25) 

1015  1016


= 160: 55  1015+(16) = 160: 55  101 = 16:055

This number is not in scientic notation because 16:055 is too large for the rst part of scientic notation.

AB2 = 16:055 = 1:6055  10 .

c)
B

A
=
6:5  108

3:8  1015
=


6:5

3:8


 10815 = 1: 710 5  1023 .

Sample Problems

Simplify each of the following. Assume that all variables represent positive numbers. Present your answer without negative
exponents.

1. 32

2.
1

23

3. m4

4.
1

x5

5. a8  a1

6. p3

p7

p8

7.
x4

x9

8.
50a12

10a3

9.
t3

t4

10. x0

11. x0

12. (x)0

13.

b5
 
b2
 
b1


14.
1

(b5) (b2) (b1)

15.
m2

m5

16.
x3y5

z4

17.
18q3

6q3

18.

2

3

3

19. 2y3

20. (2y)3

21.


3

5

2

22.
a3b5

a2b3

23.

3m3

2

24.

2ab3

3

25.

k3
3

(k5)2

26.

2a3b5

3a3b2

2 
a3b5

3

27.

2a3

 
2a2b

4

28.

3p3q5

2

(2q0p3)1

29.


2a2b3

22 (a1b)3

2

30.


x3y0x5

y3

2

31.


x3y7x5

y3

0

32.
x1 + y1

x2  y2

33.

2a2

2
b3a0


aba2b2

3

2a2 (2a2b)2 ab0

34.

 
a2


b1a

5

b7 (ab2)3

!2

35.

x2

2
y3x0


2yx0y2x2

0

yx5 (y2x)3 (2x1yx3)1

36. Suppose that x = 8:5  1012 and y = 7:5  107. Perform each of the following operations. Present your answer using
scientic notation.

a) xy b) x3 c) xy2 d)
x

y
e)

y

x5

c Hidegkuti, Powell, 2008 Last revised: October 1, 2018
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Fr
ac

ti
on

al
 I

n
d

ic
es

  
 Fi

nd
 t

he
 v

al
ue

 o
f:

 

(a
) 

41
2⁄
 

 
(b

) 
10
01

2⁄
 

 

(c
) 

19
61

2⁄
 

(d
) 

49
1
2⁄
  

(e
) 

64
1
3⁄
  

(f
) 

51
21

3⁄
 

(g
) 

10
00

1
3⁄
 

(h
) 

16
1
4⁄
  

  Ev
al

ua
te

: 

(a
) 

(4 9)
1
2⁄
  

(b
) 

(
1 36
)1

2⁄
 

 

(c
) 

(2
25 16
)1

2⁄
 

(d
) 

(
25 16
9)

1
2⁄
 

(e
) 

(6
4 27
)1

3⁄
 

(f
) 

(
8 72
9)

1
3⁄
 

(g
) 

(
1

10
00
)1

3⁄
 

(h
) 

(
16

10
00

0)
1
4⁄
 

 

  Ev
al

ua
te

: 

(a
) 

9−
1
2⁄
  

(b
) 

22
5−

1
2⁄
 

 

(c
) 

25
−
1
2⁄
 

(d
) 

51
2−

1
3⁄
 

(e
) 

34
3−

1
3⁄
 

(f
) 

8−
1
3⁄
 

(g
) 

(
8 34
3)

−
1
3⁄
 

(h
) 

(2
5 9
)−

1
2⁄
 

  S
ol

ve
 t

he
se

 e
qu

at
io

ns
. 

(a
) 

𝑥1
2⁄
=
9 

(b
) 

𝑥1
2⁄
=
11

 
 

(c
) 

𝑥1
3⁄
=
5 

(d
) 

𝑥−
1
2⁄
=

1 4 

     

Fr
ac

ti
on

al
 I

n
d

ic
es

  
 Fi

nd
 t

he
 v

al
ue

 o
f:

 

(a
) 

41
2⁄
 

 
(b

) 
10
01

2⁄
 

 

(c
) 

19
61

2⁄
 

(d
) 

49
1
2⁄
  

(e
) 

64
1
3⁄
  

(f
) 

51
21

3⁄
 

(g
) 

10
00

1
3⁄
 

(h
) 

16
1
4⁄
  

  Ev
al

ua
te

: 

(a
) 

(4 9)
1
2⁄
  

(b
) 

(
1 36
)1

2⁄
 

 

(c
) 

(2
25 16
)1

2⁄
 

(d
) 

(
25 16
9)

1
2⁄
 

(e
) 

(6
4 27
)1

3⁄
 

(f
) 

(
8 72
9)

1
3⁄
 

(g
) 

(
1

10
00
)1

3⁄
 

(h
) 

(
16

10
00

0)
1
4⁄
 

 

  Ev
al

ua
te

: 

(a
) 

9−
1
2⁄
  

(b
) 

22
5−

1
2⁄
 

 

(c
) 

25
−
1
2⁄
 

(d
) 

51
2−

1
3⁄
 

(e
) 

34
3−

1
3⁄
 

(f
) 

8−
1
3⁄
 

(g
) 

(
8 34
3)

−
1
3⁄
 

(h
) 

(2
5 9
)−

1
2⁄
 

  S
ol

ve
 t

he
se

 e
qu

at
io

ns
. 

(a
) 

𝑥1
2⁄
=
9 

(b
) 

𝑥1
2⁄
=
11

 
 

(c
) 

𝑥1
3⁄
=
5 

(d
) 

𝑥−
1
2⁄
=

1 4 
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41
 |

 P
a

g
e

 
ht

tp
://

m
at

hs
m

da
.w

ee
bl

y.
co

m
 

Ta
sk

 7
 

M
at

ch
 u

p 
ea

ch
 e

xp
re

ss
io

n 
fro

m
 th

e 
fir

st
 co

lu
m

n 
w

ith
 it

s p
ar

tn
er

 fr
om

 th
e 

se
co

nd
 co

lu
m

n,
 a

nd
 

w
rit

e 
th

e 
an

sw
er

s i
n 

th
e 

ta
bl

e 
be

lo
w

 

  

Fi
rs

t c
ol

um
n 

Se
co

nd
 co

lu
m

n 
1 

x
 

11
 

2
3

1
1

x
x


 

A
 

3 2
x

 
K

 
1 2 x

 

2 
1 x

 
12

 


2
3
x

 
B

 
3

1 2
x

 
L 

9 2 x
 

3 
1 x

 
13

 
7 x

 
C

 
1

1 2
x

 
M

 
2

x
 

4 
3
x

 
14

 
81 x










 
D

 
4

x
 

N
 

3 2 x
 

5 
21 x

 
15

 
8

1 x
 

E 
1

x
 

O
 

1
2x


 

6 
31 2x

 
16

 
6

x
x
x




 
F 

1 2
x  

P 
1 2 x

 

7 
32 x

 
17

 
24 x








 

G
 

4 x
 

Q
 

5
x

 

8 
x
x

 
18

 
21 4x






 

H
 

2 x
 

R
 

2 3 x
 

9 
2x x

 
19

 
2 4x








 

I 
2x

 
S 

3
2x


 

10
 

21 x
 

20
 

2
4x

 
J 

1 3 x
 

T 
7 2 x

 

   Ta
bl

e 
fo

r A
ns

w
er

s:
 

 1 
2 

3 
4 

5 
6 

7 
8 

9 
10

 
11

 
12

 
13

 
14

 
15

 
16

 
17

 
18

 
19

 
20
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!
!

!2
16

""

""

8

!
!

!4
4

""

"

27
3

!
!

!2
16

""

""

8

#
"

!10
10,000

""

"

27
3
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In
dic

es
 P

ro
ble

ms
 (4

) 
Fin

d t
he

 va
lue

 of
 ea

ch
 of

 th
e f

oll
ow

ing
. 

6

 

ww
w.

ac
ce

ss
ma

th
s.c

o.u
k 

(2
5 81
)−

1 2  
(
12
5

10
00
)−

2 3  

 

(1
6 81
)−

3 4  

 

(2
16 51
2)

2 3  

 

(2
1 4)

−
1 2  

 

(3
3 8)

1 3  
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H
ar

d
er

 I
n

d
ic

es
  

 Ev
al

ua
te

: 

(a
) 

27
2
3⁄
  

(b
) 

12
52

3⁄
 

 

(c
) 

82
3⁄
 

 
(d

) 
(−

8)
2
3⁄
 

 

(e
) 

49
3
2⁄
  

(f
) 

10
03

2⁄
 

(g
) 

16
3
4⁄
  

(h
) 

45
2⁄
 

 

 Ev
al

ua
te

: 

(a
) 

64
−
2
3⁄
 

(b
) 

34
3−

2
3⁄
 

 

(c
) 

64
−
3
2⁄
 

(d
) 

10
00

−
2
3⁄
 

(e
) 

25
−
3
2⁄
 

(f
) 

81
−
3
2⁄
 

(g
) 

10
00
0−

3
4⁄
 

(h
) 

32
−
2
5⁄
 

 

 Ev
al

ua
te

: 

(a
) 

(
8 34
3)

−
2
3⁄
 

(b
) 

(
1 12
5)

−
2
3⁄
 

 

(c
) 

(3
43 64
)−

2
3⁄
 

(d
) 

(4 9)
−
3
2⁄
 

(e
) 

(1
00 9
)−

3
2⁄
 

(f
) 

(2
7 8
)−

4
3⁄
 

(g
) 

(2
5 4
)−

3
2⁄
 

(h
) 

(
16

10
00

0)
−
3
4⁄
 

  Fi
nd

 𝑥
. 

(a
) 

𝑥2
3⁄
=
4 

(b
) 

𝑥3
2⁄
=
64

 

(c
) 

𝑦𝑥
×
𝑦2

3⁄
=
𝑦3

 

     

H
ar

d
er

 I
n

d
ic

es
  

 Ev
al

ua
te

: 

(a
) 

27
2
3⁄
  

(b
) 

12
52

3⁄
 

 

(c
) 

82
3⁄
 

 
(d

) 
(−

8)
2
3⁄
 

 

(e
) 

49
3
2⁄
  

(f
) 

10
03

2⁄
 

(g
) 

16
3
4⁄
  

(h
) 

45
2⁄
 

 

 Ev
al

ua
te

: 

(a
) 

64
−
2
3⁄
 

(b
) 

34
3−

2
3⁄
 

 

(c
) 

64
−
3
2⁄
 

(d
) 

10
00

−
2
3⁄
 

(e
) 

25
−
3
2⁄
 

(f
) 

81
−
3
2⁄
 

(g
) 

10
00
0−

3
4⁄
 

(h
) 

32
−
2
5⁄
 

 

 Ev
al

ua
te

: 

(a
) 

(
8 34
3)

−
2
3⁄
 

(b
) 

(
1 12
5)

−
2
3⁄
 

 

(c
) 

(3
43 64
)−

2
3⁄
 

(d
) 

(4 9)
−
3
2⁄
 

(e
) 

(1
00 9
)−

3
2⁄
 

(f
) 

(2
7 8
)−

4
3⁄
 

(g
) 

(2
5 4
)−

3
2⁄
 

(h
) 

(
16

10
00

0)
−
3
4⁄
 

  Fi
nd

 𝑥
. 

(a
) 

𝑥2
3⁄
=
4 

(b
) 

𝑥3
2⁄
=
64

 

(c
) 

𝑦𝑥
×
𝑦2

3⁄
=
𝑦3
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F
ra

ct
io
n
a
l
In

d
ic
es

P
at
ro
n
s
ar
e
re
m
in
d
ed

th
at

p
x
⌘

x
1 2
an

d
np
x
⌘

x
1 n
.

A
ls
o
n
ot
e
th
at

p
4
=

2.
(p

4
6=

±
2.
)

1.
W

it
h
ou

t
a
ca
lc
u
la
to
r
ev
al
u
at
e
th
e
fo
ll
ow

in
g:

(a
)
4

1 2
.

2

(b
)
16

1 2
.

4

(c
)
9

1 2
.

3

(d
)
8

1 3
.

2

(e
)
64

1 6
.

2

(f
)
12

5
1 3
.

5

(g
)
16

1 4
.

2

(h
)
81

1 4
.

3

(i
)
32

1 5
.

2

(j
)
27

1 3
.

3

(k
)
4

3 2
.

8

(l
)
8

2 3
.

4

(m
)
4�

1 2
.

1 2

(n
)
4

5 2
.

3
2

(o
)
9�

3 2
.

1 2
7

(p
)
8�

2 3
.

1 4

(q
)
32

4 5
.

1
6

(r
)
27

�
5 3
.

1
2
4
3

(s
)
� 1 4

�1 2
.

1 2

(t
)
�

1 27

� �
1 3
.

3

(u
)
�

1 64

�1 3
.

1 4

(v
)
�

8 27

� �
1 3
.

3 2

(w
)
� 6

4 9

�3 2
.

5
1
2

2
7

(x
)
� 2

7 8

� �
5 3
.
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
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Always, sometimes, never true?  
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POWERS AND ROOTS 
FRACTIONAL & NEGATIVE INDICES

NO CALCULATOR 
Ref: G133.2R1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 
State the value of 50 

A2 
State the value of 71 

A3 
Evaluate 4–3 
Give your answer as a fraction in its 
simplest terms. 

A4 

Evaluate  1253   

B1 

Evaluate  49
1
2   

B2 

Evaluate  27
1
3   

B3 

Evaluate  64
2
3   

B4 

Evaluate  16
3
4   

C1 

Evaluate  8
−1

3   
Give your answer as a fraction in its 
simplest terms. 

C2 

Evaluate  36
−1

2   
Give your answer as a fraction in its 
simplest terms. 

C3 

Evaluate  81
−3

4   
Give your answer as a fraction in its 
simplest terms. 

C4 

Evaluate  216
−2

3   
Give your answer as a fraction in its 
simplest terms. 

D1 

Evaluate 
 

9
16

⎛
⎝⎜

⎞
⎠⎟

1
2

  

Give your answer as a fraction in its 
simplest terms. 

D2 

Evaluate 
 

27
343

⎛
⎝⎜

⎞
⎠⎟

2
3

  

Give your answer as a fraction in its 
simplest terms. 

D3 

Evaluate 
 

125
8

⎛
⎝⎜

⎞
⎠⎟

−1
3
  

Give your answer as a fraction in its 
simplest terms. 

D4 

Evaluate 
 

49
36

⎛
⎝⎜

⎞
⎠⎟

−3
2
  

Give your answer as a fraction in its 
simplest terms. 
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 Developing Skills Required in Calculus

Write the following without negative or fraction powers. 

x−3 3x−1 5x−2 2
3 x−4 4

5 x−3

x−3

5

1
5 x−3

x 1
2 x 3

2 3x 5
2 x− 1

2 x− 3
4

3x− 2
3

1
6 x− 3

4

1 2 3 4 5 6

7 8 9 10 11 12

13 14

Write the following without roots and, if the x is on the denominator, with a negative power: 

x 3 x 3 x2 5 x3

4
x

4
x2

3
4x2

1
4x2

1
5x

5
x3

4
3x2

1
x

1
4 x

3
3 x2

2
3 x

4
5 x3

1
33 x2

1
4 x

1 2 3 4 5 6

7 8 9 10 11 12

13 14 18171615
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S
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ow

er
 o

f 
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(a
) 

 
√𝑥

3  
 

(b
) 

 
( √
𝑥 )

3  

(c
) 

 
√𝑥

2
3

 
 

(d
) 

 
√𝑥4

 

(e
) 

 
( √

𝑥
3

)4  
(f

) 
 

√ 𝑥
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 W
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te

 a
s 
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f 
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(a
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1 √𝑥3

 
 

(b
) 

 
(
1 √𝑥3
)2  

(c
) 

1 √ 𝑥
3 

 
(d

) 
(
1 √𝑥
)3  

(e
) 

(
1 √𝑥3
)5  

(f
) 

1 √ 𝑥
7

2
 

 W
ri
te

 a
s 

a 
si

ng
le

 p
ow

er
 o

f 
𝑥:

 

(a
) 

𝑥2
×
√𝑥

 
(b

) 
√𝑥3

×
𝑥 

(c
) 

𝑥4 √𝑥
 

 
(d

) 
√𝑥3 𝑥

 

(e
) 

√
1 𝑥5

 
 

(f
) 

1 𝑥 √
𝑥 

 (a
) 

 
G

iv
en

 t
ha

t 

𝑦4
×
√
𝑦

√
𝑦5

=
𝑦𝑎

 

 
fin

d 
th

e 
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e 

of
 𝑎

. 

(b
) 

 
G
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1 √
𝑦2

3
×
(𝑦
√
𝑦 )

4
=
𝑦𝑏
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d 
th

e 
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lu
e 

of
 𝑏

. 

(c
) 

G
iv
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ha
t 

(√
𝑦3

2
)3
×
1 𝑦𝑐
=
(𝑦

2
×
√
𝑦3

4
)−
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d 
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e 
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of

 𝑐
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√ 𝑥
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alu
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	ea
ch
	of
	th
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ing

	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)		

	
(e
)	

	
(f)
	

	
	

	 (g
)	

	
(h
)	

	
(i)
	

	
(j)
	

	
(k
)	

	
(l)
	

	
	 (m
)	

	
(n
)	

	
(o
)	

	
(p
)	

	
(q
)	

	
(r)
	

	 Qu
es
tio
n	2

:	
W
rit
e	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	in
	in
de
x	f
or
m.
	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
	

	 	 Qu
es
tio
n	3

:	
W
rit
e	e
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h	o
f	t
he
	fo
llo
wi
ng
	in
	th
e	f
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(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
	

	 Qu
es
tio
n	4

:	
W
rit
e	e
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f	t
he
	fo
llo
wi
ng
	in
	th
e	f
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m	
	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
	

Qu
es
tio
n	5

:	
W
rit
e	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	as
	fr
ac
tio
ns
	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
	

	 Qu
es
tio
n	6

:	
W
rit
e	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	in
	in
de
x	f
or
m	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
	

Qu
es
tio
n	7

:	
W
rit
e	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	as
	fr
ac
tio
ns
	

(a
)	

	
(b
)	

	
(c)
	

	
(d
)	

	
(e
)	

	
(f)
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W
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(a
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(b
)	

	
(c)
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)	

	
(e
)	

	
(f)
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:	
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e	e
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	fo
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	as
	fr
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(a
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(b
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(c)
	

	
(d
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(f)
	

�
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W
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or
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n	t
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W
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�                �

! Negative	Indices	
Video	175	on	www.corbettmaths.com

		

Question	5:	 	

	 	 Put	the	expressions	above	in	order,	from	smallest	to	largest,	when:	

	 	 (a)		x	=	2	 (b)		x	=	1	 (c)		x	=	0.5	 (d)		x	=	−0.5	

	 	 (e)		x	=	−1	 (f)		x	=	−2	

	

�
Answers

© CORBETTMATHS 2016

Click	here
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(b
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(c)
	

	
(d
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(e
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(f)
	

	
	

(g
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(h
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(j)
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Write in terms of the given number:

1)  16 as a power of 2

2)  16 as a power of 4

3)  64 as a power of 4

4)  125 as a power of 5

5)  4! as a power of 2

6)  4" as a power of 2

7)  4# as a power of 2

8)  27" as a power of 3

9)  27"$ as a power of 3

10) 25"$ as a power of 5
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ww
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s.c

o.u
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√
4 

×
2 

×
 1

06  
3

 
√

9 
×

9 
×

 1
08  

4
 

√
4 

×
16

 ×
 1

06  
3

 
√

3 
×

27
 ×

 1
04  

2
 

√
12

5 
×

5 
×

 1
012

 
4

 
√

16
 ×

64
 ×

 1
015

 
5
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Solve the following equations:

1)  3$ = 243

2)  3$ = (
!#"

3)  4$ = 64

4)  4) = (
%#

5)  5$ = 625

6)  5$ = (
%!*
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Solve the following equations:

1) (
"
$
= 81

2) (
"
$
= (

&(

3) (
"
$
= (

!+

4) (
"
$
= 27

5) (
#
$
= 64

6) (
#
$
= 256

7) (
#
$
= (

!*%

8) *
!*

$
= 625



Intelligent Practice

Page 72

Find the value of ) that satisfies:

1)  2"$ 	×	2$," = 32

2)  2!$ 	×	2$-" = 64

3)  3!$ 	×	3$,% = 81

4)  3$-!	×	3$,! = 243

5)  2#$ ÷ 2$,! = 32

6)  3%$ ÷ 3$,* = 243
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Find the value of ) that satisfies:

1)  16
!
"	×	2$ = 8

#
$

2)  81
!
"	×	3$ = 27

#
$

3)  25
!
#	×	125$ = 5

"
#

4)  27
!
"	×	3$ = 9

#
$
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Repeat addition Index problems 
1) Simplify 
a) 3! + 3! + 3! b) 3" + 3" + 3" c) 3#"$% + 3#"$% + 3#"$%
d) 2& + 2& e) 2& + 2& + 2& + 2& f) 2& + 2& + 3& + 3& + 3&
g) 2& + 2& + 3& h) 2' + 2' + 2" i)  2' + 2" + 2' + 2"
j) 2&×2& + 2( k) 2! + 2)* ÷ 2! l) 2' # + 2'! + 2#'

2) Solve
a) 4! + 4! + 4! + 4! = 4' b) 4! + 4! + 4! + 4! = 4&'+!
c) 4' + 4' + 4' + 4' = 4)* d) 4&'$) + 4&'$) + 4&'$) + 4&'$) = 4)*
e) 2&'$) + 2&'$) + 2&'$) + 2&'$) = 2)* f) 2&'$) + 2&'$) + 2&'$) + 2&'$) = 4)*
g) 2!'+# + 2!'+# = 4)*'+) h) 2!'$& + 2!×2!'+# = 4)*'+)
i) 4& + 4& = 2' j) 8& + 8& + 8& + 8& = 2'
j)	8& + 8& + 8& + 8& = 4' k) 8&'$# + 8&'$# + 8&'$# + 8&'$# = 2'

3) Solve
a) 2& + 2& = )

#" b) )
## +

)
## =

)
#" c) ),+

)
%÷ 2 =

)
#" d) )%#" +

)
%#" =

)
#$("&!)

e) 2 & + 2 & = 2' f)# 2! + # 2! = 2' g)	# 4! + # 4! = 8'

4) 2&'+# + 2&'+# = 4"$) and  3'× 3'+% % = )
&#( find the value of x and y.
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+
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 5
9m

+
3 

 



Fluency Practice

Page 78

  

             

 

In
dic

es
 P

ro
ble

ms
 (2

) 
Fin

d t
he

 va
lue

 of
 x 

in 
ea

ch
 qu

es
tio

n 

6

 

ww
w.

ac
ce

ss
ma

th
s.c

o.u
k 

3-n
 =

 0
.2

 

(3
4 )n  =

 x 

5-n
 =

 0
.2

5 

(5
3 )n  =

 x 

6-n
 =

 0
.5

 

(6
5 )n  =

 x 

7-n
 =

 0
.1 

(7
3 )n  =

 x 

9-n
 =

 0
.4

 

(9
2 )n  =

 x 

3-n
 =

 0
.0

4 

(3
0.

5 )n  =
 x 
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C
h
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B
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 (a
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W
ri
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 p
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er
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f 
2 

(b
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 p
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w
er
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f 
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(e
) 

 
W

ri
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 1
25
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 a
 p

ow
er
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f 
5.

 

  (a
) 

 
26

×
24

=
4𝑛

. 
Fi

nd
 𝑛

. 

(b
) 

 
8𝑛

=
23

×
29

. 
Fi

nd
 𝑛

. 

(c
) 

 
3𝑛

=
33

×
92

. 
Fi

nd
 𝑛
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(d
) 

 
2𝑛

=
16 23

. 
Fi
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 𝑛

. 

(e
) 

 
38 81
=
3𝑛

. 
Fi

nd
 𝑛
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  (a
) 

43
×
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=
2𝑛

. 
Fi
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 𝑛

. 

(b
) 
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3
×
92

=
3𝑛

. 
Fi

nd
 𝑛
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(c
) 

2𝑛
×
43

=
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24

. 
Fi

nd
 𝑛
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(d
) 

92
×
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1
2⁄

32
=
3𝑛

. 
Fi

nd
 𝑛
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(e
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22
𝑛
×
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=
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. 
Fi
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 𝑛
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  (a
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12
8
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42

𝑥
×
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(b
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1 √
94

3
=
3𝑥

. 
Fi
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 𝑥
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(c
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16
1
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×
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Fi
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 𝑥
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)𝑥
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32 22
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Fi

nd
 𝑥
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Fi
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 𝑥
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. 

(b
) 

1 √
94

3
=
3𝑥

. 
Fi

nd
 𝑥
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Ch
an

ge
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f B
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e 
Ju

m
bl

ed
 A

ns
we
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12
5 

=
 _

__
__

1 25
 =

 _
__

__

25
6
 =

 _
__

__
12

5- 3
=

 _
__

__

514

1 25
2
 =

 _
__

__
25

1 2
 =

 _
__

__

1 25
3
 =
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__

__
(1

25
2
)- 4

=
 _

__
__

25
 ×

 2
5 

=
 _

__
__

25
4
 ×

 2
53

 =
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__
__

25
6
 ×

 5
- 5

 =
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__
__

1 12
5

 ×
 

1 25
 =

 _
__

__

25
7
 ×

 1 5
 =
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__

__
1 5- 9

 =
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12
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 =
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5 5
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=
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H
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P
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M
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ta
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€
 

21
=
2  

€
 

21
1

=
2,
04
8  

  

€
 

221
=

2,
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7,
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2  

€
 

22
=
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21
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=
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24
=
16
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21
4

=
16
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84

 

€
 

22
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25
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32
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=
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=
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=
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=
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÷
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÷
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÷
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E
q
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P
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er
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W
h
e
n
e
v
e
r
y
o
u
s
e
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4
y
o
u
s
h
o
u
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t
h
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W
h
e
n
e
v
e
r
y
o
u
s
e
e
8
y
o
u
s
h
o
u
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t
h
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k
2
3
.

W
h
e
n
e
v
e
r
y
o
u
s
e
e
2
7
y
o
u
s
h
o
u
ld

t
h
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k
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W
h
e
n
e
v
e
r
y
o
u
s
e
e
6
4
y
o
u
s
h
o
u
ld

t
h
in
k
4
3
o
r
8
2
o
r
2
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E
t
c
e
t
e
r
a
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A
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o
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p
r
o
t
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w
h
e
n
y
o
u
s
e
e
1
y
o
u
s
h
o
u
ld

t
h
in
k
2
0
o
r
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0
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A
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o
f
t
h
e
s
e
p
r
o
b
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m
s
r
e
d
u
c
e
t
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fi
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k
d
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s
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=

d
o
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Q
u
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o
n
s

1
.
S
o
lv
e
2
x
+
1
=

4
x
.

x
=

1

2
.
S
o
lv
e
8
3x

=
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x
�
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=

�
1 4
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S
o
lv
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=

9
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=

�
1 6
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⇥
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⇥
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⇥
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⇥
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⇥
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=

�
1 3

1
1
.
S
o
lv
e
2
x
+
1

4
=
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=
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=
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⇥
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=
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.
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=
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=
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+
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=
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=
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=

3
d
+

2
+

2
b

a
+

2
�

3
c

2
1
.
S
o
lv
e

2
a
x

2
3�

bx
=

4
4+

cx

8
k
�
x
.

x
=
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=
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=
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p
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⇥
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÷
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⇥
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.
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.
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(i
)
2x

5
(2
x
5
+
2x

5
).

8
x
1
0

2.
S
im

p
li
fy

fu
ll
y:

(a
)
(2
x
�
2
)3

⇥
(2
x
3
)2

62
⇥

x
�
4

.
8
x
4

9

(b
)
2x

8
⇥

(2
x
)8

2x
⇥

(2
x
)5

.
8
x
1
0

(c
)
(3
x
�
1
)3

⇥
(2
x
�
2
)4

(6
x
2
)3

.
2

x
1
7

(d
)
3x

3
(2
x
y)

2

6x
5
y2

.
2

(e
)

a3
b7

a�
2
b4
.

a
5
b
3

(f
)
64

(x
�
3
y7
)2
x
6
y

(4
x
4
y2
)2

.
4
y
1
1

x
8

(g
)
7p

q�
1
(2
pq

3
)3

14
p(
2p

2
q)

2
.

q
6 p

(h
)
(4
m

7
n
)3

8n
3
m

�
7
.

8
m

2
8

(i
)

(u
v)

2
(2
u
2
v)

3

(u
3
v8
)2
(u
v�

1
)4
.

8
u
2
v
7

(j
)
3x

(x
4
y8
)3

x
3
(3
x
5
y)

2
.

y
2
2

3

(k
)

6u
2
v3

3u
�
2
v5

⇥
4(
u
3
v4
)2

2u
v�

1
.

4
u
9
v
7

(l
)
(2
x
3
)3
y

3x
�
2
y3

÷
4(
x
y)

�
8

(3
x
�
4
)2
.

6
x
1
1
y
6

(m
)
4x

3
y

7x
y2

÷
8x

(y
z)

2

14
zx

2
y3

.
x
3 z

(n
)

6x y
2

(3
x
y3
).

2 y
5

3.
E
va
lu
at
e
w
it
h
ou

t
a
ca
lc
u
la
to
r:

(a
)
3�

1
.

1 3

(b
)
5�

2
.

1 2
5

(c
)
4�

3
.

1 6
4

(d
)
70
.

1

(e
)
� 2 3

� �
1
.

3 2

(f
)
� 4 3

� �
2
.

9 1
6

(g
)
� 2

1 3

� �
1
.

3 7

(h
)
� 1

3 4

� �
3
.

6
4

3
4
3

(i
)
� 1 2

� �
2
.

4

(j
)
(0
.6
)�

2
.

2
5 9

(k
)
� 2 3

� �
1
+

� 5 2

� �
1
.

1
9

1
0

(l
)
� 3 2

� �
2
+

� 3 2

� 2
.

9
7

3
6

(m
)
� 1 5

� �
2
�

� 2 7

� �
1
.

4
3 2

(n
)
� 2

1 2

� �
3
+

� 3
2 3

� �
1
.

4
6
3

1
3
7
5

(o
)
(0
.4
)�

2
�

(0
.2
)�

1
.

5 4

4.
E
va
lu
at
e
w
it
h
ou

t
a
ca
lc
u
la
to
r:

(a
)
28

⇥
2�

3

24
.

2

(b
)
84

÷
46
.

1

(c
)
27

3
÷

94
.

3

(d
)

64
2

8
⇥

16
.

3
2

1
J
.M

.S
t
o
n
e

5.
S
ol
ve

fo
r
x

(a
)
2x

=
8.

x
=

3

(b
)
3x

=
81

.
x

=
4

(c
)
5x

=
1 25
.

x
=

�
2

(d
)
3�

x
=

1 27
.

x
=

3

2
J
.M

.S
t
o
n
e
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La
w

s 
of

 I
n

d
ic

es
  

S
im

pl
ify

: 

(a
) 
45

×
42

  
(b

) 
45

×
43

 

(c
) 
43

×
45

 
 

(d
) 
4
×
45

 

(e
) 
45

×
4−

2  
(f

) 
40

×
43

 

(g
) 
42

.5
×
40

.5
 

(h
) 
45

×
52

 

(i
) 
5−

3
×
52

  
(j

) 
5−

5
×
5−

3  

 S
im

pl
ify

: 

(a
) 
45

÷
42

  
(b

) 
45

÷
43

 

(c
) 
42

÷
45

 
 

(d
) 
45

÷
4 

(e
) 
42

÷
40

  
(f

) 
45

÷
4−

2  

(g
) 
45

÷
54

  
(h

) 
52

.5
÷
50

.5
 

(i
) 
57 52

  
 

(j
) 
(−
5)

7

(−
5)

2 
 

 S
im

pl
ify

: 

(a
) 
(3

4 )
5  

 
(b

) 
(3

5 )
4  

(c
) 
(3

2 )
5  

 
(d

) 
(3

−
2 )

5  

(e
) 
(3

4 )
1  

 
(f

) 
33

×
(3

4 )
0.
5  

 S
im

pl
ify

: 

(a
) 
23
×
28

25
 

 
(b

) 
2−

3 ×
28

21
 

 Fi
nd

 𝑥
: 

(a
) 
5𝑥

×
54

=
57

 

(b
) 
3𝑥
×
3−

2

34
=
31

0  

(c
) 
10

2
×
10

𝑥
=
10
00
00
0 

La
w

s 
of

 I
n

d
ic

es
  

S
im

pl
ify

: 

(a
) 
45

×
42

  
(b

) 
45

×
43

 

(c
) 
43

×
45

 
 

(d
) 
4
×
45

 

(e
) 
45

×
4−

2  
(f

) 
40

×
43

 

(g
) 
42

.5
×
40

.5
 

(h
) 
45

×
52

 

(i
) 
5−

3
×
52

  
(j

) 
5−

5
×
5−

3  

 S
im

pl
ify

: 

(a
) 
45

÷
42

  
(b

) 
45

÷
43

 

(c
) 
42

÷
45

 
 

(d
) 
45

÷
4 

(e
) 
42

÷
40

  
(f

) 
45

÷
4−

2  

(g
) 
45

÷
54

  
(h

) 
52

.5
÷
50

.5
 

(i
) 
57 52

  
 

(j
) 
(−
5)

7

(−
5)

2 
 

 S
im

pl
ify

: 

(a
) 
(3

4 )
5  

 
(b

) 
(3

5 )
4  

(c
) 
(3

2 )
5  

 
(d

) 
(3

−
2 )

5  

(e
) 
(3

4 )
1  

 
(f

) 
33

×
(3

4 )
0.
5  

 S
im

pl
ify

: 

(a
) 
23
×
28

25
 

 
(b

) 
2−

3 ×
28

21
 

 Fi
nd

 𝑥
: 

(a
) 
5𝑥

×
54

=
57

 

(b
) 
3𝑥
×
3−

2

34
=
31

0  

(c
) 
10

2
×
10

𝑥
=
10
00
00
0 
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Powers and Roots Revision 

(a) (b) (c) (d) 

Write down the cube root of 27 Work out 35 − √441 Write down the value of 50 Simplify 𝑦5 × 𝑦4 

(e) (f) (g) (h) 

Simplify (𝑥−3)5 Write as a power of 2 

212

23  

Simplify (3𝑎2𝑏4)3 
Simplify 

𝑎5×𝑎2

𝑎−3
 

(i) (j) (k) (l) 

Write 2√2 as a single power of 
2 

Evaluate (4
9
)
3
2⁄  Evaluate 8−4 3⁄  410 × 4𝑥

46 = 4−1 
Find the value of 𝑥. 

(m) (n) (o) (p) 

210

64 = 2𝑛 

Find the value of 𝑛. 

Write 
1
√43  as a single power of 2 4𝑎 = 16 × 82𝑎 

Find the value of 𝑎. 

Given that 

9𝑥 = (27𝑎)1 2⁄ × 3𝑏 
find an expression for 𝑥 in 

terms of 𝑎 and 𝑏. 
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POWERS AND ROOTS 
CHANGE OF BASE

NO CALCULATOR 
Ref: G133.6R1 

 

© 2018 Maths4Everyone.com Worksheets, Interactive Quizzes and Exam Solutions 
 

 

A1 Write 58 as a power of 25 A2 Write 86 as a power of 2 A3 Write 86 as a power of 4 A4 Write  82 × 43  as a power of 2 

B1 Write 2 as a power of 8 B2 Write 4 as a power of 8 B3 Write 8  as a power of 2 B4 Express  3 3  as a power of 9 

C1 Express 

  

1
81

 as a single power of 3 

C2 Express 

  

1
3

 as a single power of 9 

C3 Express 

  

1
4 2

 as a single power of 2 

C4 Express 

  37 + 94 +15× 272 as a power of 3 

D1 Solve: 

  
32x = 1

16
 

D2 Solve: 

  2x = 8
1
4 ×16

1
3  

D3 Find the value of x if: 

  9
3
4 × 27x = 81

2
3  

D4 Find the value of m and n if: 

  6×12m = 94 × 2n  
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La
w
s 
of
 
In
di
ce
s 

Se
ct
io
n 
a:
 

Si
m

pl
ify

 th
e 

fo
llo

w
in

g,
 g

iv
in

g 
yo

ur
 a

ns
w

er
 in

 in
de

x 
no

ta
tio

n,
 o

r a
s 

a 
fra

ct
io

n 
or

 in
te

ge
r w

he
re

 p
os

si
bl

e:
 

A)
 

34  ×
 3

5   

B)
 

44  ×
 4

- 2
  

C
) 

y0  ×
 y

- 3
  

D
) 

(-2
)3 

×
 (-

2)
2 
 

E)
 

32a
 ×

 34a
 

F)
 

(a
2 )5  

G
) 

(2
2 )3  

H
) 

(2
c2 )3  

I) 
(a

4 b2 )-2
 

J)
 

(2
b2 )3  ×

 (2
b2 )4  

K)
 

(5
2 )a  ×

 (5
a )4  

L)
 

z3 
÷

  z
2  

M
) 

83 
÷

  8
-3

 

N
) 

z3 
÷

  z
- 4

 

O
) 

6a
3 
÷

  2
a 

P)
 

15
m

3 k3  ÷
 3m

2 k5  

Q
) 

(a
b2 )3   ÷

 ab
2  

R
) 

c2  ×
 c

0  ÷
  c

 

S)
 

27
c2  ×

 c
-1

 ÷
  9

c4  

T)
 

3a
b4  ×

 6
a- 5

b2   

U
) 

-2
x3 y0 

×
 -2

x2 y- 5
 

Se
ct
io
n 
b:
 
 

Si
m

pl
ify

 th
e 

fo
llo

w
in

g,
 g

iv
in

g 
yo

ur
 a

ns
w

er
 in

 in
de

x 
no

ta
tio

n 

A)
 

   

B)
 

  

C
) 

  

D
) 

  

E)
 

  

F)
 

 
 

 

G
) 

  

H
) 

  

I) 
 

Se
ct
io
n 
c 
(h
ar
d)
: 

D
et

er
m

in
e 

th
e 

va
lu

e 
of

 th
e 

le
tte

rs
: 

A)
 

2a  =
 4

2   

B)
 

2b  =
 8

2   

C
) 

2c  ×
 4

 =
 2

5  

D
) 

23d
  =

 6
4 

E)
 

2e  ×
 2

 =
 3

2 

F)
 

3f  ÷
 3

2  =
 3

8  

G
) 

2g  ÷
 2

3  =
 1

6 

H
) 

(3
h )2  =

 3
6  

I) 
26

i  =
 1

 

J)
 

(-4
j)3  =

 -6
4 

K)
 

(2
k)

2  =
 1

00
 

L)
 

  

M
) 

  

N
) 

 

w
w

w
.M

at
hs

Pa
d.

co
.u

k 



Fluency Practice

Page 96



Fluency Practice

Page 97



Problem Solving
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In
di

ce
s 

W
or

ks
he

et
 –

 P
ar

t 
1 

C
om

pl
et

e 
th

e 
ta

bl
es

 b
el

ow
! T

he
 fi

rs
t 

ro
w

 h
as

 b
ee

n 
co

m
pl

et
ed

 fo
r 

yo
u.

 

    

                        
 

 

2𝑥
 

Ev
al

ua
te

 

𝟐𝟑
 

𝟖 

20  
 

 
32

 

24  
 

 
√2

 

2−
1  

 

 
2 

 
1 8 

23 2  
 

2−
6  

 

 
√1

28
 

 
1 √23

 

2−
1 2  

 

 
8 √

2 

2−
5 2  

 

 
3𝑥

 
Ev

al
ua

te
 

𝟑𝟐
 

𝟗 

 
1 

34  
 

 
72

9 

3−
3  

 

 
√33

 

 
1 3 

30.
5  

 

 
9 √

3 

30.
2  

 

 
√2

7 

3−
1.

5  
 

 
1 24

3 

 
81 √3

 

 
27
√35
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In
di

ce
s 

W
or

ks
he

et
 –

 P
ar

t 
2 

C
om

pl
et

e 
th

e 
fo

llo
w

in
g 

ex
am

 s
ty

le
 q

ue
st

io
ns

. 

1)
 F

in
d 

th
e 

va
lu

e 
of

 th
e 

m
is

si
ng

 c
on

st
an

t i
n 

th
e 

fo
llo

w
in

g 
eq

ua
tio

ns
. 

 

a)
 3
௔
=

ଵ ଶ଻
 

  
b)

 5
௕
=

ଵ √ହ
 

 c)
 7

௖
=
√4

9
య

 
(3

) 

 2)
 S

ol
ve

 th
e 

fo
llo

w
in

g 
eq

ua
tio

ns
 to

 fi
nd

 𝑥
. 

 

a)
 ଼ ଶయ

ೣ
=
√2

 
 

b)
 4
௫
=

√ଶయ ଷଶ
 

 c)
 1
25

=
൫ √
ହ൯

య

ଶହ
భష

ೣ
 

(9
) 

 3)
 S

ol
ve

 th
e 

eq
ua

tio
ns

 b
el

ow
 to

 fi
nd

 𝑥
 a

nd
 𝑦

. 
 ଵ଺

ೣ

଼೤
=

ଵ ସ  
 4௫
2௬

=
16

  
(6

) 
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Se
lec

t e
xp

re
ss

ion
s f

ro
m 

ab
ov

e w
hic

h m
ult

ipl
y t

o g
ive

n t
he

 an
sw

er
s l

ist
ed

 be
low

.

Yo
u m

ay
 no

t u
se

 an
 ex

pr
es

sio
n m

or
e t

ha
n o

nc
e i

n e
ac

h p
ro

du
ct.

a)
𝑥ଶ

+
8𝑥

+
15

b)
𝑥ଷ

+
2𝑥

ଶ

c)
𝑥ଶ

−
9

d)
𝑥ଶ

e)
𝑥య మ

−
3𝑥

భ మ

f)
1

g)
𝑥

h)
ସ ௫
+
𝑥
+
2

i)
𝑥ଶ

+
6𝑥

+
5

j)
𝑥ଷ

+
2𝑥

ଶ
−
5𝑥

−
6

k)
𝑥ଷ

−
2𝑥

ଶ
−
5𝑥

+
6

RU
LE

S 
OF

 IN
DI

CE
S

𝑥
𝑥

(𝑥
−
2)

(𝑥
+
3)

(𝑥
+
5)

(𝑥
+
2)

(𝑥
−
3)

(𝑥
+
1)

(𝑥
−
1)

𝑥ଶ
𝑥

𝑥ି
ଷ ଶ

1 𝑥
𝑥ଶ

+
2𝑥

+
4

@karenshancock



Maths Venns

Page 107



Maths Venns

Page 108



Maths Venns

Page 109



Problem Solving

Page 110

In
d
ic

es
 P

ro
b
le

m
s 

(s
o
ur

ce
: b

ri
lli

an
t.o

rg
) 
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S
ol

vi
n

g
 E

q
u

at
io

n
s 

w
it

h
 I

n
d

ic
es

 
 S
ol

ve
 

(a
) 
√𝑥

=
2 

 
(b

) 
5 √

𝑥
య

=
3 

(c
) 
√𝑥

=
ଵ଺ √௫

  
(d

) 
𝑥
=

ଶ଻ √௫
 

(e
) 
2 √

𝑥
=

଺ସ ௫మ
 

(f
) 

ସ √௫య
=

௫ ସ 

 S
ol

ve
 

(a
) 
𝑥ଵ

ଷൗ
=
−
2 

(b
) 
5𝑥

ଵ
ଶൗ
−
2
=
13

 

(c
) 
௫య

మൗ ଶ଴
=
6
ଵ ସ 

(d
) 
𝑥ଵ

ଶൗ
=

ଽ

ସ௫
య
మൗ
 

(e
) 
𝑥ି

ଶ
=

ଵ ଷ଺
 

(f
) 
48
𝑥ି

ଵ
ସൗ
−
3
=
0 

 S
ol

ve
 

(a
) 
൫ √
𝑥
−
1 ൯
൫ √
𝑥
−
5 ൯

=
0 

(b
) 
൫ √
𝑥 ൯

ଶ
−
4 √

𝑥
+
3
=
0 

(c
) 
𝑥
−
7 √

𝑥
+
10

=
0 

(d
) 
8 √

𝑥
=
𝑥
+
12

 

(e
) 
8
−
15 √𝑥
=

√𝑥
 

(f
) 
4
−
2 √

𝑥
=

ଶ √௫
 

 S
ol

ve
 

(a
) 
( 𝑥

ଶ
−
9)
( 𝑥

ଶ
−
1)

=
0 

(b
) 
𝑥ସ

−
6𝑥

ଶ
+
8
=
0 

(c
) 
𝑥ଶ

+
ସ ௫మ
=
5 

(d
) 
𝑥଺

−
27

=
26
𝑥ଷ

 

(e
) 
𝑥ଷ

=
7
+

଼ ௫య
 

  

S
ol

vi
n

g
 E

q
u

at
io

n
s 

w
it

h
 I

n
d

ic
es

 
 S
ol

ve
 

(a
) 
√𝑥

=
2 

 
(b

) 
5 √

𝑥
య

=
3 

(c
) 
√𝑥

=
ଵ଺ √௫

  
(d

) 
𝑥
=

ଶ଻ √௫
 

(e
) 
2 √

𝑥
=

଺ସ ௫మ
 

(f
) 

ସ √௫య
=

௫ ସ 

 S
ol

ve
 

(a
) 
𝑥ଵ

ଷൗ
=
−
2 

(b
) 
5𝑥

ଵ
ଶൗ
−
2
=
13

 

(c
) 
௫య

మൗ ଶ଴
=
6
ଵ ସ 

(d
) 
𝑥ଵ

ଶൗ
=

ଽ

ସ௫
య
మൗ
 

(e
) 
𝑥ି

ଶ
=

ଵ ଷ଺
 

(f
) 
48
𝑥ି

ଵ
ସൗ
−
3
=
0 

 S
ol

ve
 

(a
) 
൫ √
𝑥
−
1 ൯
൫ √
𝑥
−
5 ൯

=
0 

(b
) 
൫ √
𝑥 ൯

ଶ
−
4 √

𝑥
+
3
=
0 

(c
) 
𝑥
−
7 √

𝑥
+
10

=
0 

(d
) 
8 √

𝑥
=
𝑥
+
12

 

(e
) 
8
−
15 √𝑥
=

√𝑥
 

(f
) 
4
−
2 √

𝑥
=

ଶ √௫
 

 S
ol

ve
 

(a
) 
( 𝑥

ଶ
−
9)
( 𝑥

ଶ
−
1)

=
0 

(b
) 
𝑥ସ

−
6𝑥

ଶ
+
8
=
0 

(c
) 
𝑥ଶ

+
ସ ௫మ
=
5 

(d
) 
𝑥଺

−
27

=
26
𝑥ଷ

 

(e
) 
𝑥ଷ

=
7
+

଼ ௫య
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Simplify:

1) 2	× 3

2) 4	× 3

3) 5	× 3

4) 6	× 3

5) 24	× 3

6) 12	× 3

7) 12	× 4

8) 11	× 4

9) 10	× 4

10) 10	× 8

11) 20	× 4

12) 20	× 5

13) 20	× 10

14) 20	× 20

15) 20	× 40

16) 20	× 40	× 2

17) 20	× 40	× 3

18) 20	× 40	× 3 !	
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Simplify:

1)  2 2	× 3

2)  2 4	× 3

3) 5	×	2 3

4) 6	×	2 3

5) 24	×	3 3

6)  2 12	×	3 3

7)  2 12	×	3 4

8)  2 11	×	3 4

9) 10	×	2 4

10) 10	×	2 8

11) 20	×	2 4

12)  5 20	×	3 5

13)  5 20	×	3 10

14)  5 20	×	3 20

15)  2 20	×	3 40

16)  2 20	×	2 40	×	2 2

17)  2 20	×	2 40	× 8

18)  2 20	×	2 40	×	2 8
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Simplify:

1) 6 ÷ 3

2) 6 ÷ 2

3) 12 ÷ 2

4) 12 ÷ 3

5) 15 ÷ 3

6) 18 ÷ 3

7) 72 ÷ 3

8) 36 ÷ 3

9) 36 ÷ 4

10) 40 ÷ 4

11) 40 ÷ 40

12) 40 ÷ 5

13) 100 ÷ 5

14) 200 ÷ 10

15) 400 ÷ 20

16) 800 ÷ 40

17) 800 ÷ 40 ÷ 2

18) 800 ÷ 40 ÷ 20
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Simplify:
1)  2 6 ÷ 3

2)  4 6 ÷ 2

3)  4 12 ÷ 2 2

4)  4 12 ÷ 2 3

5)  6 15 ÷ 3 3

6)  6 18 ÷ 3 3

7)  24 72 ÷ 3 3

8)  12 36 ÷ 3 3

9)  12 36 ÷ 4 4

10)  20 40 ÷ 4 4

11)  20 40 ÷ 20 40

12)  20 40 ÷ 5 5

13)  10 100 ÷ 5 5

14)  20 200 ÷ 10 10

15)  40 400 ÷ 20 20

16)  80 800 ÷ 40 40

17)  80 800 ÷ 40 40 ÷ 2 2

18)  80 800 ÷ 40 40 ÷ 2 20
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w
w

w
.m

at
hs

pa
d.

co
.u

k 
 

Su
rd

s:
 M

ul
tip

lic
at

io
n 

Sq
ua

re
s 

Ca
n 

yo
u 

fil
l i

n 
th

e 
m

iss
in

g 
nu

m
be

rs
 in

 th
es

e 
m

ul
tip

lic
at

io
n 

sq
ua

re
s?

 

x 
√𝟏𝟏

𝟏𝟏 
√𝟔𝟔

 

√𝟖𝟖
 

√ 
    

  
𝟐𝟐�

 

√𝟔𝟔
 

𝟐𝟐�
 

 

 

x 
√𝟔𝟔

 
√𝟑𝟑

 

√𝟏𝟏
𝟐𝟐 

__
_ √

 𝟖𝟖
  

 

√𝟕𝟕
 

√ 
𝟑𝟑

×
√

    
  

√ 
    

   
 

x 
𝟑𝟑√

𝟔𝟔 
𝟐𝟐√

𝟖𝟖 

√𝟔𝟔
 

 
__

_ √
𝟒𝟒𝟖𝟖

 

√𝟑𝟑
 

__
_ √
𝟐𝟐 

4√
 

x 
√𝟗𝟗

 
𝟐𝟐√

𝟑𝟑 

𝟐𝟐√
𝟑𝟑 

__
_ √

    
  

 

𝟑𝟑√
𝟑𝟑 

__
_ √

    
    

 

 

x 
√ 

    
  

√ 
    

  

√ 
𝟔𝟔 

 
√ 
𝟒𝟒𝟖𝟖

  
√ 
𝟑𝟑𝟏𝟏

  

 
√ 
𝟕𝟕𝟐𝟐

  
√  
𝟒𝟒𝟒𝟒

  
 

x 
 

𝟐𝟐√
 𝟒𝟒

  

 
√𝟔𝟔

𝟏𝟏 
 

𝟏𝟏𝟏𝟏
 

 
𝟒𝟒√

 𝟔𝟔
   

𝟒𝟒 √
    

  

 *C
ha

lle
ng

e:
 M

ak
e 

up
 o

ne
 o

f y
ou

r o
wn

!*
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Multiplying, Dividing and Simplifying Surds 
(a) (b) (c) (d) (e) 

Simplify √5 × √7 Simplify √3 × √27 Simplify √10 ÷ √2 
Simplify 

√ଶ଻
√ଷ

 
Simplify √2 × √10 × √5 

(f) (g) (h) (i) (j) 

Simplify 2√3 × 4√7 
 

Simplify √5 × 8√2 Simplify 3√5 × 4√5 
 Simplify 

ଽ√଺
ଷ√ଶ

 
 

Simplify 
√ସ଼
√ଷ

 

(k) (l) (m) (n) (o) 

Simplify 
ଵ଴√ଶସ
ହ√଺

 
Simplify √12 Simplify √28 Simplify √35 Simplify √108 

(p) (q) (r) (s) (t) 

Express √90 in the form 
𝑎√10 where a is an 

integer 

Express √75 in the form 
𝑎√3 where a is an 

integer 

Express √125 in the form 
𝑎√5 where a is an 

integer 
Simplify 

√ଶ଴଴
ହ

 Simplify 
√ଵଵଶ
ଶ
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Simplify:
1)  2 3 + 5 3

2)  2 3 + 5 6

3)  2 3 + 5 12

4)  2 3 + 5 27

5)  2 3 + 6 27

6)  2 30 + 6 27

7)  2 30 + 6 120

8)  6 30 + 2 120

9)  6 60 + 2 240

10) 6 6 + 2 24

11) 6 6 + 2 24 + 5 36

12) 6 16 + 2 24 + 5 36
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Simplify:
1) ! "-* "

"

2) ! "-* (!
"

3) ! "-* !+
"

4) * !+,! "
"

5) (. !+,# "
! "

6) (. !+,". "
! "

7) (. !+.-". ".
! ".

8) (. (!.-". ".
! ".

9) (. (!.-". ".
*. ".
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A
d

d
in

g
 a

n
d

 S
u

b
tr

ac
ti

n
g

 S
u

rd
s 

 W
or

k 
ou

t:
 

(a
) 
4 √

2
+
3 √

2 
(b

) 
10
√3

−
2 √

3 

(c
) 
−
3 √

5
+
7 √

5 
(d

) 
6 √

2
−
8 √

2 

(e
) 
4 √

3
+
7 √

3
−
√3

 

(f
) 
2 √

7
+
5 √

7
−
8 √

7 

(g
) 
ଷ ଶ
√5

+
଻ ଶ
√5

−
ଵ ଶ
√5

 

 Ex
pr

es
s 

as
 a

 s
in

gl
e 

su
rd

: 

(a
) 
3 √

2
+
√8

 
(b

) 
√4

0
+
√1

0 

(c
) 
6 √

5
−
√2

0 
(d

) 
−
2 √

3
+
√4

8 

(e
) 
√8

+
√3

2
−
10
√2

 

(f
) 
5 √

3
−
√3

+
2 √

12
 

(g
) 
−
3 √

10
−
√9

0
−
2 √

16
0 

 S
im

pl
ify

: 

(a
) 
5
+
2 √

3
+
13

+
5 √

3 

(b
) 
5 √

2
−
3
−
2 √

2
+
11

 

(c
) 
2 √

3
+
3 √

2
+
6 √

3
−
√2

 

(d
) 
3 √

5
−
√1

0
−
6 √

10
−
√5

 

(e
) 
√8

+
√2

0
+
6 √

2
+
3 √

5 

(f
) 
√2

00
−
3 √

6
+
6 √

2
−
√4

86
 

 Fi
nd

 t
he

 v
al

ue
s 

of
 𝑥

 a
nd

 𝑦
 a

nd
 t

he
 

pe
ri
m

et
er

 o
f 
th

e 
co

m
po

un
d 

sh
ap

e 
in

 t
he

 

fo
rm

 𝑎
√3

+
𝑏 √

5.
 

       

A
d

d
in

g
 a

n
d

 S
u

b
tr

ac
ti

n
g

 S
u

rd
s 

 W
or

k 
ou

t:
 

(a
) 
4 √

2
+
3 √

2 
(b

) 
10
√3

−
2 √

3 

(c
) 
−
3 √

5
+
7 √

5 
(d

) 
6 √

2
−
8 √

2 

(e
) 
4 √

3
+
7 √

3
−
√3

 

(f
) 
2 √

7
+
5 √

7
−
8 √

7 

(g
) 
ଷ ଶ
√5

+
଻ ଶ
√5

−
ଵ ଶ
√5

 

 Ex
pr

es
s 

as
 a

 s
in

gl
e 

su
rd

: 

(a
) 
3 √

2
+
√8

 
(b

) 
√4

0
+
√1

0 

(c
) 
6 √

5
−
√2

0 
(d

) 
−
2 √

3
+
√4

8 

(e
) 
√8

+
√3

2
−
10
√2

 

(f
) 
5 √

3
−
√3

+
2 √

12
 

(g
) 
−
3 √

10
−
√9

0
−
2 √

16
0 

 S
im

pl
ify

: 

(a
) 
5
+
2 √

3
+
13

+
5 √

3 

(b
) 
5 √

2
−
3
−
2 √

2
+
11

 

(c
) 
2 √

3
+
3 √

2
+
6 √

3
−
√2

 

(d
) 
3 √

5
−
√1

0
−
6 √

10
−
√5

 

(e
) 
√8

+
√2

0
+
6 √

2
+
3 √

5 

(f
) 
√2

00
−
3 √

6
+
6 √

2
−
√4

86
 

 Fi
nd

 t
he

 v
al

ue
s 

of
 𝑥

 a
nd

 𝑦
 a

nd
 t

he
 

pe
ri
m

et
er

 o
f 
th

e 
co

m
po

un
d 

sh
ap

e 
in

 t
he

 

fo
rm

 𝑎
√3

+
𝑏 √

5.
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Adding & Subtracting Surds
1)  True or False? Are these calculations correct?

8 + 18 = 

3 22 2 + = 5 2

a) 8 + 50 = 

5 22 2 + = 7 2

b) 12 + 27 = 

4 32 3 + = 6 3

c) 90 − 40 = 

2 103 10 − = 10

d)

80 − 20 = 

2 108 10 − = 6 10

e) 125 + 45 = 

3 55 5 + = 8 5

f) 63 + 28 = 

4 73 7 + = 7 7

g) 150 − 54 = 

3 65 6 − = 2 6

h)

75 − 108 = 

6 35 3 − = 3

i) 180 + 18 = 

1810 18 + = 11 18

j) 72 + 2 8 = 

4 26 2 + = 10 2

k) 2 18 − 32 = 

4 25 2 − = 2

l)

2)  Free Practice

a)

e)

i)

360 + 40 = 8 10

48 − 12 + 27 = 5 3

90 +  2 × 40 = 7 10

b)

f)

j)

150 − 96 = 6

8 + 8 = 4 2

18 + 2 18 = 9 2

c)

g)

k)

200 − 32 = 6 2

45 + 45 = 6 5

3 20 − 180 = 0

d)

h)

l)

48 + 27 = 7 3

20 + 40 =

18 + 18 + 32 = 10 2

3)  Extension

2 24 + 54 = 7 6

2 180 − 2 125 = 2 5

a)

f)

2 28 − 63 = 7

3 175 + 4 28 = 23 7

b)

g)

2 32 + 2 18 = 14 2

3 500 − 3 245 = 9 5

c)

h)

2 48 − 2 117 =

2 192 − 4 75 = −4 3

d)

i)

3 50 − 200 = 5 2

2 448 + 3 640 =

e)

j)



Fluency Practice

Page 135



Problem Solving

Page 136



Fluency Practice

Page 137

Su
rd

 P
yr

am
id

s
Ea

ch
 b

ric
k 

is 
th

e 
tw

o 
br

ic
ks

 b
el

ow
 it

 a
dd

ed
to

ge
th

er
.

A)
B)

C)
D)

2
2

2
2

6
2

18
8

32

9
2

12
27

75

30
0

20
80

45

13
5

27
48

75
10

8

22
3

12
27

3

8
18

32

72
98

E)

F)

①
Su

rd
 P

yr
am

id
s

Ea
ch

 b
ric

k 
is 

th
e 

tw
o 

br
ic

ks
 b

el
ow

 it
 a

dd
ed

to
ge

th
er

.

A)
B)

C)
D)

2
2

2
2

6
2

18
8

32

9
2

12
27

75

30
0

20
80

45

13
5

27
48

75
10

8

22
3

12
27

3

8
18

32

72
98

E)

F)

①
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Ea
ch

 b
ric

k 
is 

th
e 

tw
o 

br
ic

ks
 b

el
ow

 it
 a

dd
ed

to
ge

th
er

.

A)
B)

C)
D)

32
8

18

11
2

12
48

27

13
3

20
45

12
5

13
5

11
2

28
63

48
−

3
27

75
10
8

30
0

12

32

72

98
20
0

E)

F)

②
Su

rd
 P

yr
am

id
s

Ea
ch

 b
ric

k 
is 

th
e 

tw
o 
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ic
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 b

el
ow
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 a

dd
ed

to
ge

th
er

.

A)
B)

C)
D)
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8
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2
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3
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5
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5
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2

28
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−

3
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8
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0
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72

98
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0

E)

F)

②
Su
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 P
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am
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su
rd
s 
Pu
z
z
le
s

×
3

×
3

+
2

÷
4

×
10

÷
2

×
3

÷
5

5
2

4
2

6

20
3

3
2

3
5

2

- 2
2

÷
3

×
6

do
ub

le

×
4

2

÷
4

×
2

÷
2

8
6

3
2

2
3

4
3

2
4

6

8
3

2
3

×
3

×
2

ha
lf

sq
ua

re

×
3

×
8

÷
3

3
2

3

2
6

12
3

3
3

4
3

12
6

2

5
2

÷
4

8

A B C

P
ag

e 
1

w
w

w
.M

at
hs

P
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.c
o.

uk
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×
3

÷
3

+
2

3

×
2

×
2

sq
ua

re
ro

ot

sq
ua

re

×
2

4
3

5

50
2

3

5
2

36

10
2

3
2

5
2

6
3

18

×
2

sq
ua

re

+
3

×
8

÷
3

×
2

×
3

÷
2

6
18

2
3

3

6
2

4
3

4

5
3

2
6

D E
×

2
3

÷
5 ×

3
×

3

8

÷
2

÷
10×
5

×
5

×
5

sq
ua

re

÷
3

6 6 5

(h
in

t: 
st

ar
t i

n 
th

e 
m

id
dl

e)

P
ag

e 
2

w
w

w
.M

at
hs

P
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.c
o.

uk
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14 Answers
3 7 3 2 5 6 34 2 23 5 5 5 3
2 13 4 11 2 21 5 10 7 2 6 5 3 6

Pythagoras’ Theorem with Surds

A B C D E

F G H I J

K L M N O

5 6

3

12

63 123

15

140

70

3 5

4 5

5 3 8 3
2 43

3

Find the missing lengths & simplify your answers.

4 5

10
9

Diagrams not drawn accurately.

6

3 5
48 110 250

30 4 6
10 4 2

Calculate the area.
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@nathanday314

Averages with… Surds
For	each	set	of	numbers	find:	(i)	the	mean,	(ii)	the	median,	(iii)	the	range.
Leave	your	answers	in	their	simplest	form.

a) 5 3 4 3 6 3 g) 20 20 80 320
b) 3 108 12 h) 28 63 3 63 4 7
c) 2 12 4 12 3 27 i) − 99 2 44 − 11 4 44
d) 2 27 3 12 243 j) 0 −2 44 −4 44 44
e) 2 75 48 5 12 k) 2 − 18 48 8
f) 243 5 27 3 75 l) 2 150 −2 54 2 24 −2 96
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Expand and simplify:

1)  3 4 + 5

2)  3 5 + 4

3)  6 5 + 4

4)  6 5 − 4

5)  6 4 − 5

6)  −6 4 − 5

7)  −6 −4 − 5

8)  6 4 + 5

9) 5(4 + 5)

10) 5 4 − 5

11)  2 5 4 − 5

12) 20 4 − 5

13) 20 4 − 5

14) 20 6 − 5

15) 20 6 − 10

16) 20 12 − 10

17) 10 6 − 5

18) 10( 6 − 5 + 24)



Intelligent Practice

Page 152

Expand and simplify:

1) 5 + 2 5 + 1

2) 2 + 5 1 + 5

3) 2 − 5 1 + 5

4) 2 − 5 1 − 5

5) 2 + 2 5 1 + 5

6) 5 + 2 5 − 1

7) 7 + 2 7 − 1

8) 2 7 + 2 3 7 − 1

9) 2 7 + 2 3 7 − 6

10) 7 + 6 7 − 6

11)  2 7 + 6 7 − 6

12) 7 − 6 7 − 6

13) 7 − 6 !

14) 7 − 6 "
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Expand and simplify:

1) 2 + 3 4 + 12

2) 2 + 3 4 − 12

3) 2 − 3 4 + 12

4) 2 − 3 4 − 12

5) 3 − 2 12 − 4

6) 12 − 2 3 − 4

7) 27 − 2 3 − 4

8) 27 − 3 3 − 5

9) 54 − 3 6 − 5

Expand and Simplify:

10) 2 54 − 3 6 − 5

11) 2 54 − 3 4 6 − 5

12) 2 44 − 3 4 11 − 5

13) 3 44 − 2 5 11 − 4

14) 3 44 − 2 !
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 Multiplication of surds

5 × 5

5 × 5

5 × 5

5 × 5 5

5 × 5 5

5 5 × 5 5

5(5 + 5)

5(5 + 5)

5(5 + 5 5)

5 5(5 + 5 5)

5 5( 5 + 5 5)

(5 + 5)(5 + 5)

(5 + 5)(5 − 5)

(5 + 5)(5 + 5 5)

(5 + 5 5)(5 + 5 5)

( 5 + 5 5)( 5 + 5 5)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

startingpointsmaths.com
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Manipulating Surds 

(a) (b) (c) (d) 

Simplify 2√5 + 3√5 Simplify 6√5 + 5√5 Simplify 2√5 − 3√5 Simplify 7√3 − 3√3 

(e) (f) (g) (h) 

Simplify 2√3 + 3√2 Simplify 7√10 + 3√10 − √10 Expand 3(6 + √5) Expand √2(7 − √3) 

(i) (j) (k) (l) 

Expand 5√2(3 − √7) Expand and simplify 
(3 + √2)(6 + √2) 

Expand and simplify 
(3 + √7)(5 − √7) 

Expand and simplify 
(4 + 3√5)(2 − √5) 
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M
an

ip
u

la
ti

n
g

 S
u

rd
s 

S
im

pl
ify

 

(a
) 
4 √

3
+
2 √

3 
(b

) 
4 √

3
−
2 √

3 

(c
) 
2 √

3
−
4 √

3 
(d

) 
2 √

3
−
4 √

5 

(e
) 
−
4 √

2
+
2 √

2 
(f

) 
√2

−
2 √

2 

(g
) 
6 √

5
+
2 √

5
−
3 √

5 
 

(h
) 
√3

−
2 √

3
+
7 √

3 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 w

he
re

 p
os

si
bl

e 

(a
) 
5(
2
+
√3

) 
(b

) 
√5

(2
+
√3

) 

(c
) 
√5

( √
2
−
√3

) 
(d

) 
5(
√2

−
√3

) 

(e
) 
√3

( √
3
−
7)

 
(f

) 
√3

(2
+
√3

) 

(g
) 
5 √

2(
2
+
√3

) 
(h

) 
√5

(2
√3

+
√5

) 

(i
) 
√5

( √
2
+
2 √

3)
 

(j
) 
3√
5(
2 √

2
+
3 √

3)
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 w

he
re

 p
os

si
bl

e 

(a
) 
(2

+
√3

)(
1
+
√3

) 
 

(b
) 
(2

+
√3

)(
4
+
√3

) 

(c
) 
(5

−
√5

)(
4
+
√5

) 

(d
) 
(2

+
√5

)(
4
−
√5

) 

(e
) 
(1

+
2 √

3)
(4

−
√3

) 

(f
) 
(2

+
3 √

5)
(4

−
2 √

5)
 

 C
al

cu
la

te
 t

he
 a

re
as

 o
f 
th

es
e 

sh
ap

es
, 

gi
vi

ng
 a

ns
w

er
s 

in
 t

he
ir

 s
im

pl
es

t 
fo

rm
 

(a
) 

A
 s

qu
ar

e 
w

ith
 s

id
e 

le
ng

th
 2
+
√5

 c
m

 

(b
) 

A
 r

ec
ta

ng
le

 w
id

th
 le

ng
th

 √
7 

cm
 a

nd
 

w
id

th
 1
+
√3

 c
m

 

(c
) 

A
 t

ri
an

gl
e 

w
ith

 b
as

e 
√8

 c
m

 a
nd

 
he

ig
ht

 2
√8

 c
m

 

M
an

ip
u

la
ti

n
g

 S
u

rd
s 

S
im

pl
ify

 

(a
) 
4 √

3
+
2 √

3 
(b

) 
4 √

3
−
2 √

3 

(c
) 
2 √

3
−
4 √

3 
(d

) 
2 √

3
−
4 √

5 

(e
) 
−
4 √

2
+
2 √

2 
(f

) 
√2

−
2 √

2 

(g
) 
6 √

5
+
2 √

5
−
3 √

5 
 

(h
) 
√3

−
2 √

3
+
7 √

3 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 w

he
re

 p
os

si
bl

e 

(a
) 
5(
2
+
√3

) 
(b

) 
√5

(2
+
√3

) 

(c
) 
√5

( √
2
−
√3

) 
(d

) 
5(
√2

−
√3

) 

(e
) 
√3

( √
3
−
7)

 
(f

) 
√3

(2
+
√3

) 

(g
) 
5 √

2(
2
+
√3

) 
(h

) 
√5

(2
√3

+
√5

) 

(i
) 
√5

( √
2
+
2 √

3)
 

(j
) 
3√
5(
2 √

2
+
3 √

3)
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 w

he
re

 p
os

si
bl

e 

(a
) 
(2

+
√3

)(
1
+
√3

) 
 

(b
) 
(2

+
√3

)(
4
+
√3

) 

(c
) 
(5

−
√5

)(
4
+
√5

) 

(d
) 
(2

+
√5

)(
4
−
√5

) 

(e
) 
(1

+
2 √

3)
(4

−
√3

) 

(f
) 
(2

+
3 √

5)
(4

−
2 √

5)
 

 C
al

cu
la

te
 t

he
 a

re
as

 o
f 
th

es
e 

sh
ap

es
, 

gi
vi

ng
 a

ns
w

er
s 

in
 t

he
ir

 s
im

pl
es

t 
fo

rm
 

(a
) 

A
 s

qu
ar

e 
w

ith
 s

id
e 

le
ng

th
 2
+
√5

 c
m

 

(b
) 

A
 r

ec
ta

ng
le

 w
id

th
 le

ng
th

 √
7 

cm
 a

nd
 

w
id

th
 1
+
√3

 c
m

 

(c
) 

A
 t

ri
an

gl
e 

w
ith

 b
as

e 
√8

 c
m

 a
nd

 
he

ig
ht

 2
√8

 c
m
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Ex
p

an
d

in
g

 B
ra

ck
et

s 
w

it
h

 S
u

rd
s 

 (a
) 

S
ho

w
 t

ha
t 

(5
−

√1
2)

(2
+

√3
) 

ca
n 

be
 

w
ri
tt

en
 in

 t
he

 f
or

m
 𝑎

+
√𝑏

 w
he

re
 𝑎

 a
nd

 𝑏
 

ar
e 

in
te

ge
rs

. 

(b
) 

S
ho

w
 t

ha
t 

(6
+

√2
)(

√8
−

4)
 c

an
 b

e 
w

ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√2
+

𝑏 
w

he
re

 𝑎
 a

nd
 𝑏

 
ar

e 
in

te
ge

rs
. 

 (c
) 

S
ho

w
 t

ha
t 

√3
( √

12
−

2)
ଶ  

ca
n 

be
 

w
ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√3
+

𝑏 
w

he
re

 𝑎
 a

nd
 𝑏

 
ar

e 
in

te
ge

rs
. 

(d
) 

S
ho

w
 t

ha
t 

൫5
+

√5
൯൫

√2
0

−
2൯

൫3
−

√5
൯ 

ca
n 

be
 w

ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√5
+

𝑏 
w

he
re

 
𝑎 

an
d 

𝑏 
ar

e 
in

te
ge

rs
. 

(e
) 

S
ho

w
 t

ha
t 

(1
+

√8
)ଷ  ca

n 
be

 w
ri
tt

en
 in

 
th

e 
fo

rm
 𝑝

+
ඥ

𝑞 
w

he
re

 𝑝
 a

nd
 𝑞

 a
re

 
in

te
ge

rs
. 

 (f
) 

G
iv

en
 t

ha
t 

  

൫ 𝑎
+

√6
൯൫

10
−

√6
൯

=
24

+
𝑏 √

6 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑎

 a
nd

 𝑏
. 

(g
) 

G
iv

en
 t

ha
t 

  

൫ 5
−

√8
൯൫

3
−

𝑎 √
2൯

=
𝑏

−
21

√2
 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑎

 a
nd

 𝑏
. 

 (h
) 

G
iv

en
 t

ha
t 

 

൫ 𝑝
+

2 ඥ
𝑞൯

ଶ
=

40
+

16
ඥ

𝑞 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑝

 a
nd

 𝑞
. 

(i
) 

Ex
pr

es
s 

൫ 6
+

√3
൯൫

𝑎
−

2 √
3൯

൫ 4
−

√1
2൯

 

in
 t

he
 f
or

m
 𝑏

−
76

√3
 w

he
re

 𝑎
 a

nd
 𝑏

 a
re

 
in

te
ge

rs
 t

o 
be

 f
ou

nd
. 

(j
) 

G
iv

en
 t

ha
t 

 ൫
𝑝

+
ඥ

𝑞൯
൫ 𝑝

−
3 ඥ

𝑞൯
=

13
−

14
ඥ

𝑞 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑝

 a
nd

 𝑞
. 

Ex
p

an
d

in
g

 B
ra

ck
et

s 
w

it
h

 S
u

rd
s 

 (a
) 

S
ho

w
 t

ha
t 

(5
−

√1
2)

(2
+

√3
) 

ca
n 

be
 

w
ri
tt

en
 in

 t
he

 f
or

m
 𝑎

+
√𝑏

 w
he

re
 𝑎

 a
nd

 𝑏
 

ar
e 

in
te

ge
rs

. 

(b
) 

S
ho

w
 t

ha
t 

(6
+

√2
)(

√8
−

4)
 c

an
 b

e 
w

ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√2
+

𝑏 
w

he
re

 𝑎
 a

nd
 𝑏

 
ar

e 
in

te
ge

rs
. 

 (c
) 

S
ho

w
 t

ha
t 

√3
( √

12
−

2)
ଶ  

ca
n 

be
 

w
ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√3
+

𝑏 
w

he
re

 𝑎
 a

nd
 𝑏

 
ar

e 
in

te
ge

rs
. 

(d
) 

S
ho

w
 t

ha
t 

൫5
+

√5
൯൫

√2
0

−
2൯

൫3
−

√5
൯ 

ca
n 

be
 w

ri
tt

en
 in

 t
he

 f
or

m
 𝑎

√5
+

𝑏 
w

he
re

 
𝑎 

an
d 

𝑏 
ar

e 
in

te
ge

rs
. 

(e
) 

S
ho

w
 t

ha
t 

(1
+

√8
)ଷ  ca

n 
be

 w
ri
tt

en
 in

 
th

e 
fo

rm
 𝑝

+
ඥ

𝑞 
w

he
re

 𝑝
 a

nd
 𝑞

 a
re

 
in

te
ge

rs
. 

 (f
) 

G
iv

en
 t

ha
t 

  

൫ 𝑎
+

√6
൯൫

10
−

√6
൯

=
24

+
𝑏 √

6 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑎

 a
nd

 𝑏
. 

(g
) 

G
iv

en
 t

ha
t 

  

൫ 5
−

√8
൯൫

3
−

𝑎 √
2൯

=
𝑏

−
21

√2
 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑎

 a
nd

 𝑏
. 

 (h
) 

G
iv

en
 t

ha
t 

 

൫ 𝑝
+

2 ඥ
𝑞൯

ଶ
=

40
+

16
ඥ

𝑞 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑝

 a
nd

 𝑞
. 

(i
) 

Ex
pr

es
s 

൫ 6
+

√3
൯൫

𝑎
−

2 √
3൯

൫ 4
−

√1
2൯

 

in
 t

he
 f
or

m
 𝑏

−
76

√3
 w

he
re

 𝑎
 a

nd
 𝑏

 a
re

 
in

te
ge

rs
 t

o 
be

 f
ou

nd
. 

(j
) 

G
iv

en
 t

ha
t 

 ൫
𝑝

+
ඥ

𝑞൯
൫ 𝑝

−
3 ඥ

𝑞൯
=

13
−

14
ඥ

𝑞 

fin
d 

th
e 

va
lu

es
 o

f 
th

e 
in

te
ge

rs
 𝑝

 a
nd

 𝑞
. 



Fluency Practice

Page 163

S
u

rd
s 

w
it

h
 P

er
im

et
er

, 
A

re
a,

 V
ol

u
m

e 

Fi
nd

 t
he

 a
re

a 
an

d 
pe

ri
m

et
er

 o
f 
th

es
e 

re
ct

an
gl

es
. 

(a
)  

   (b
) 

   (
c)

  

    Fi
nd

 t
he

 a
re

a 
of

 t
he

se
 t

ri
an

gl
es

. 

(a
)  

  
  
  

  
  

  
  
  

  
(b

) 
 

    Th
e 

pe
ri
m

et
er

 o
f 
th

is
 r

ec
ta

ng
le

 is
 8

√2
. 

Fi
nd

 t
he

 a
re

a 
of

 t
he

 r
ec

ta
ng

le
. 

   

 (a
) 

Th
e 

vo
lu

m
e 

of
 t

he
 c

ub
oi

d 
sh

ow
n 

is
 

15
+

5 √
3 

. 
Fi

nd
 t

he
 h

ei
gh

t 
of

 t
he

 c
ub

oi
d.

 

    (b
) 

Th
e 

vo
lu

m
e 

of
 a

 c
yl

in
de

r 
is

  
  

  
  

40
𝜋

+
20

𝜋 √
2.

 I
f 
th

e 
he

ig
ht

 o
f 
th

e 
cy

lin
de

r 
is

 2
+

√2
, 

fin
d 

th
e 

ex
ac

t 
ra

di
us

 
of

 t
he

 c
yl

in
de

r.
 

S
u

rd
s 

w
it

h
 P

er
im

et
er

, 
A

re
a,

 V
ol

u
m

e 

Fi
nd

 t
he

 a
re

a 
an

d 
pe

ri
m

et
er

 o
f 
th

es
e 

re
ct

an
gl

es
. 

(a
)  

   (b
) 

   (
c)

  

    Fi
nd

 t
he

 a
re

a 
of

 t
he

se
 t

ri
an

gl
es

. 

(a
)  

  
  
  

  
  

  
  
  

  
(b

) 
 

    Th
e 

pe
ri
m

et
er

 o
f 
th

is
 r

ec
ta

ng
le

 is
 8

√2
. 

Fi
nd

 t
he

 a
re

a 
of

 t
he

 r
ec

ta
ng

le
. 

   

 (a
) 

Th
e 

vo
lu

m
e 

of
 t

he
 c

ub
oi

d 
sh

ow
n 

is
 

15
+

5 √
3 

. 
Fi

nd
 t

he
 h

ei
gh

t 
of

 t
he

 c
ub

oi
d.

 

    (b
) 

Th
e 

vo
lu

m
e 

of
 a

 c
yl

in
de

r 
is

  
  

  
  

40
𝜋

+
20

𝜋 √
2.

 I
f 
th

e 
he

ig
ht

 o
f 
th

e 
cy

lin
de

r 
is

 2
+

√2
, 

fin
d 

th
e 

ex
ac

t 
ra

di
us

 
of

 t
he

 c
yl

in
de

r 
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Rationalise:

1) *
!

2) %
!

3) %
"

4) #
"

5) #
%

6) *
%

7) *
! %

8) *
" %

9) *
(. %

10) *
(. *

11) *
*

12) &
&

13) (.
&

14) (.
(!

15) (.
! "

16) (.- "
! "

17) (., "
! "

18) (!, "
! "



Fluency Practice

Page 171

Rationalising the Denominator startingpointsmaths.com

Simplify each fraction, leaving the denominator as a rational number.   Any surds in the numerator should also be fully simplified.

2
2

= 3
2

= 4
2

= 5
2

= 6
2

= 7
2

= 8
2

=

2
2

= 3
2

= 4
2

=
5
2

= 6
2

= 7
2

= 8
2

=

2
2 2

= 3
2 2

= 4
2 2

= 5
2 2

= 6
2 2

= 7
2 2

= 8
2 2

=

2 6
2 2

= 3 6
2 2

= 4 6
2 2

= 5 6
2 2

= 6 6
2 2

= 7 6
2 2

= 8 6
2 2

=

2 6
2 3

= 3 6
2 3

= 4 6
2 3

= 5 6
2 3

= 6 6
2 3

= 7 6
2 3

= 8 6
2 3

=

2
8

= 3
8

= 4
8

= 5
8

= 6
8

= 7
8

= 8
8

=
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Rationalise:

1) !
!-"

2) !
"- !

3) !
", !

4) +
", !

5) +
!,"

6) +
+,"

7) +
+,"

8) *
*,"

9) *
*, "

10) ! *
*, "

11) # *
*, "

12) # *
*,! "

13) # *
*," "

14) # "
*," "
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R
at

io
n

al
is

in
g

 t
h

e 
D

en
om

in
at

or
  

R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
ଵ √ହ
  

 
(b

) 
ଶ √ହ

 

(c
) 
ଶ √଻
  

 
(d

) 
√ଶ √଻

  

(e
) 
ଶ √

ଶ
√ହ

 
 

(f
) 

ଶ ଷ √
ହ 

 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
଺ √

ଶ
√଺

 
 

(b
) 
ହ √

ଶ
√ଵ

଴ 
 

(c
) 
ହ √

ଷ
√଺

 
 

(d
) 
ଶ √

଺
√ଵ

ହ 
 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
ଵା

√ଶ √ହ
 

 
(b

) 
ଶି

√ଶ √ହ
 

 

(c
) 
ଶି

ଷ √
ଶ

√଻
 

 
(d

) 
ହା

√ହ √ଷ
 

 

(e
) 
ଵ଴
ି
√ଶ

√ଷ
 

 
(f

) 
ଶା

√ଷ
ଷ √

ହ
 

 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 

ଵ
ଶା

√ହ
 

 
(b

) 
ଶ

ଶି
√ହ

 
 

(c
) 

√ଶ ଷା
√଻

 
 

(d
) 
ଶ √

ହ
ଷି

√଻
 

 

(e
) 
ଵ଴
√ଶ

ହା
√ଷ

 
 

(f
) 
ଶା

√ଷ
ଷି

√ହ
 

 

(g
) 
ଶା

√ଷ
ହା

√ଷ
 

 
(h

) 
ଶା

ଷ √
ଷ

ଷି
ସ √

ହ 
 

 

 

R
at

io
n

al
is

in
g

 t
h

e 
D

en
om

in
at

or
  

R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
ଵ √ହ
  

 
(b

) 
ଶ √ହ

  

(c
) 
ଶ √଻
  

 
(d

) 
√ଶ √଻

  

(e
) 
ଶ √

ଶ
√ହ

 
 

(f
) 

ଶ ଷ √
ହ 

 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
଺ √

ଶ
√଺

 
 

(b
) 
ହ √

ଶ
√ଵ

଴ 
 

(c
) 
ହ √

ଷ
√଺

 
 

(d
) 
ଶ √

଺
√ଵ

ହ 
 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 
ଵା

√ଶ √ହ
 

 
(b

) 
ଶି

√ଶ √ହ
 

 

(c
) 
ଶି

ଷ √
ଶ

√଻
 

 
(d

) 
ହା

√ହ √ଷ
 

 

(e
) 
ଵ଴
ି
√ଶ

√ଷ
 

 
(f

) 
ଶା

√ଷ
ଷ √

ହ
 

 

 R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

. 

(a
) 

ଵ
ଶା

√ହ
 

 
(b

) 
ଶ

ଶି
√ହ

 
 

(c
) 

√ଶ ଷା
√଻

 
 

(d
) 
ଶ √

ହ
ଷି

√଻
 

 

(e
) 
ଵ଴
√ଶ

ହା
√ଷ

 
 

(f
) 
ଶା

√ଷ
ଷି

√ହ
 

 

(g
) 
ଶା

√ଷ
ହା

√ଷ
 

 
(h

) 
ଶା

ଷ √
ଷ

ଷି
ସ √

ହ 
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Si
m
pl
if
yi
ng
 
Su
rd
s

Ra
ti
on
al
is
in
g 
th
e 

de
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m
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2
൅

2
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2
൅

8
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2
൅
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൅

20
0ሻ
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൅
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൅
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ଶ
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െ
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െ
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െ
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െ
1

W
rit

e 
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xp
re
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n 
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e 
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 ܽ
൅
ܾ
2,

 w
he
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 ܽ
,ܾ
∈
ℚ

.

ଵ ଶ
൅

ଵ ସ
2

ଵ ଶ
൅

ଵ ଶ
2

w
w
w.
M
at
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Pa
d.
co
.u
k

ଵ ଶ
൅

2

ଵ ଶ
൅

ହ ଶ
2

1
൅

2

ଷ ଶ
൅

2

ଵ ସ
2

ଵ ଼
2

2
െ
1

1
൅

ଵ ଶ
2

2
൅

2

2
൅
3
2

50
െ

18
8

8
െ
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1
൅

2

1

2
െ
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Ya
y 

or
 N

ay
?

Ea
ch

 fr
ac

tio
n 

ha
s b

ee
n 

st
an

da
rd

ise
d 

by
ra

tio
na

lis
in

g
th

e
de

no
m

in
at

or
.

W
hi

ch
 h

av
e 

be
en

 co
m

pl
et

ed
 in

co
rr

ec
tly

?

𝟏
𝟒

+
𝟐

   
    

   
×

4
−

2
4

−
2

=
1(

4
−

2 
)

16
+

4
2

−
4

2
−

2
   

    
    

  =
𝟒

−
𝟐

𝟏𝟒
a)

 

𝟐
𝟑

+
𝟑

   
    

   
×

3
−

3
3

−
3

=
2(

3
−

3 
)

9
+

3
3

−
3

3
−

3
   

    
    

  =
𝟔

−
𝟔

𝟔
b)

 

𝟑
𝟔

−
𝟓

   
    

   
×

6
+

5
6

+
5

=
3(

6
+

5 
)

36
−

6
5

+
6

5
−

5
   

    
    

  =
𝟏𝟖

−
𝟑

𝟓
𝟑𝟎

c)
 

𝟓
𝟐

−
𝟐

   
    

   
×

2
+

2
2

+
2

=
5(

2
+

2 
)

4
−

2
2

+
2

2
−

2
    

    
    

 =
𝟐

𝟓
+

𝟏𝟎
𝟐

d)
 

𝟑
𝟒

+
𝟑

   
    

   
×

4
−

3
4

−
3

=
3(

4
−

3 
)

16
+

4
3

−
4

3
−

3
   

    
    

  =
𝟑

𝟒
−

𝟑
𝟏𝟑

e)
 

𝟑
𝟓

+
𝟔

   
    

   
×

5
−

6
5

−
6

=
3(

5
−

6 
)

25
−

5
6

+
5

6
−

6
   

    
    

  =
𝟓

𝟑
−

𝟏𝟖
𝟏𝟗

f)
 

𝟕
𝟔

−
𝟕

   
    

   
×

6
+

7
6

+
7

=
7(

6
+

7 
)

36
−

6
7

+
6

7
−

7
    

    
    

 =
𝟔

𝟕
+

𝟕
𝟐𝟗

g)
 

𝟐
+

𝟐
𝟑

+
𝟐

   
    

   
×

3
−

2
3

−
2

=
(2

+
2 

)(
3

−
2 

)
9

+
3

2
−

3
2

−
2

   
    

    
  =

𝟒
+

𝟐
𝟕

h)
 

𝟒
−

𝟓
𝟑

−
𝟓

    
    

  ×
3

+
5

3
+

5
=

(4
−

5 
)(

3
+

5 
)

9
−

3
5

+
3

5
−

5
    

    
    

 =
𝟕

−
𝟓

𝟒
i) 
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s b
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W
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ch
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 co
m

pl
et

ed
 in

co
rr

ec
tly

?

𝟏
𝟒

+
𝟐

   
    

   
×

4
−

2
4

−
2

=
1(

4
−

2 
)

16
+

4
2

−
4

2
−

2
   

    
    

  =
𝟒

−
𝟐

𝟏𝟒
a)

 

𝟐
𝟑

+
𝟑

   
    

   
×

3
−

3
3

−
3

=
2(

3
−

3 
)

9
+

3
3

−
3

3
−

3
   

    
    

  =
𝟔

−
𝟔

𝟔
b)

 

𝟑
𝟔

−
𝟓

   
    

   
×

6
+

5
6

+
5

=
3(

6
+

5 
)

36
−

6
5

+
6

5
−

5
   

    
    

  =
𝟏𝟖

−
𝟑

𝟓
𝟑𝟎

c)
 

𝟓
𝟐

−
𝟐

   
    

   
×

2
+

2
2

+
2

=
5(

2
+

2 
)

4
−

2
2

+
2

2
−

2
    

    
    

 =
𝟐

𝟓
+

𝟏𝟎
𝟐

d)
 

𝟑
𝟒

+
𝟑

   
    

   
×

4
−

3
4

−
3

=
3(

4
−

3 
)

16
+

4
3

−
4

3
−

3
   

    
    

  =
𝟑

𝟒
−

𝟑
𝟏𝟑

e)
 

𝟑
𝟓

+
𝟔

   
    

   
×

5
−

6
5

−
6

=
3(

5
−

6 
)

25
−

5
6

+
5

6
−

6
   

    
    

  =
𝟓

𝟑
−

𝟏𝟖
𝟏𝟗

f)
 

𝟕
𝟔

−
𝟕

   
    

   
×

6
+

7
6

+
7

=
7(

6
+

7 
)

36
−

6
7

+
6

7
−

7
    

    
    

 =
𝟔

𝟕
+

𝟕
𝟐𝟗

g)
 

𝟐
+

𝟐
𝟑

+
𝟐

   
    

   
×

3
−

2
3

−
2

=
(2

+
2 

)(
3

−
2 

)
9

+
3

2
−

3
2

−
2

   
    

    
  =

𝟒
+

𝟐
𝟕

h)
 

𝟒
−

𝟓
𝟑

−
𝟓

    
    

  ×
3

+
5

3
+

5
=

(4
−

5 
)(

3
+

5 
)

9
−

3
5

+
3

5
−

5
    

    
    

 =
𝟕

−
𝟓

𝟒
i) 
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Rationalising the Denominator

𝑃) 
5 2

2 5 − 3
𝑄) 

3 7
5 3 − 4

𝑅) 
3 + 2
3 − 1

𝑆) 
5 + 2 3

4 2 + 3
𝑇) 

5 5 − 5
−1 + 2 3

𝑋) Work out the missing length.

Area 
= 2 5 + 5 33  − 1

?

A)
2 + √3

√3
𝐵) 

5 + √2
√2

𝐶) 
5 + 3
√5

𝐷) 
6 + √2

√3 𝐸) 
√5 + 8

√2

𝐹) 
3 − 2
√3

𝐺) 
3 + 2√5

√5
𝐻) 

10 + 3
√2

𝐼) 
3 6 − 5

√3
𝐽) 

4 − 3√14
√2

𝐾) 
5

2 + 3
𝐿) 

8
1 + √3

𝑀) 
1

5 − 2 𝑁) 
2

−3 + √2
𝑂) 

2√3
5 − 1

𝑈) 
5
2

+
2
3 𝑉)

3
4 +

5
3

𝑊)
2
5

−
3 5

2

To rationalise these denominators we will multiply by one term.

To rationalise these denominators we will multiply by two terms within a bracket.
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R
at
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 (a

) 
S
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w
 t

ha
t 
ହା

√ଷ
ଶି

√ଷ
 c

an
 b

e 
w

ri
tt

en
 in

 t
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fo
rm

 𝑎
+
𝑏 √

3,
 w

he
re

 𝑎
 a

nd
 𝑏
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re
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te
ge

rs
 t

o 
be

 f
ou

nd
. 

(b
) 

S
ho

w
 t

ha
t 
଼ି

√ଶ
ଶା

√ଶ
 c

an
 b

e 
w

ri
tt

en
 in

 t
he

 

fo
rm

 𝑎
+
𝑏 √

2,
 w

he
re

 𝑎
 a

nd
 𝑏
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re

 
in

te
ge

rs
 t

o 
be

 f
ou

nd
. 

 (c
) 

S
ho

w
 t

ha
t 
ସ √

ଶି
ଵ

ଷା
√଼

 c
an

 b
e 

w
ri
tt

en
 in

 

th
e 

fo
rm

 𝑎
√2

+
𝑏,

 w
he

re
 𝑎

 a
nd

 𝑏
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te

ge
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 t
o 

be
 f
ou

nd
. 

(d
) 

S
ho

w
 t

ha
t 
ଶା

√ଶ
଴

ଷି
√ହ

×
3 √

5 
ca

n 
be

 

w
ri
tt

en
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 f
or

m
 𝑎
+
𝑏 √

5,
 w

he
re

 𝑎
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𝑏 
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te

ge
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be
 f
ou

nd
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 (e
) 

S
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 t

ha
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(ଶ
ା
ଶ √

଻)
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ଷି
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 c
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te
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 f
ou

nd
. 

(f
) 

S
ho

w
 t

ha
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√଼

(ସ
ି
ଷ √

ଶ)
√ଶ

ା
ଵ

+
5(
4
−
√2

) 
ca

n 
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ri
tt

en
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 t
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 f
or

m
 𝑎
+
𝑏 √
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w
he

re
 𝑎
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 𝑏
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re
 in

te
ge
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 t

o 
be

 f
ou

nd
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 (g
) 

G
iv

en
 t
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t 

 ௔ା
√ଵ

ଶ
ଶି

√ଷ
=
𝑏
+
10
√3

 

fin
d 
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f 
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𝑏.

 

(h
) 

G
iv

en
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𝑎
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+
൫𝑎
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𝑏 √

3 
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) 
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ଶା

√ଶ
଴

ଷି
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3 √
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 𝑎
+
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√଼
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ଵ
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ଶ
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(h
) 
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𝑎
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+
√3

൯ଶ
+
൫𝑎
√3

൯ଷ
=
2
+
𝑏 √
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Surds Revision 

(a) (b) (c) (d) 

Write √108 in the form 𝑘√3 Write √45 + √20 in the form 
𝑘√5 

Write √96 − √24 in the form 
𝑘√6 

Expand √2(5 + √8) 

(e) (f) (g) (h) 

Expand and simplify 
(7 + √3)(4 − √3) 

Expand and simplify 
(5 + 2√2)(6 − √2) 

Expand and simplify 
(5 + 3√2)ଶ 

Rationalise the denominator 
and simplify fully 

15
√18

 

(i) (j) (k) (l) 

Rationalise the denominator 
and simplify fully 

5 + 4√3
√3

 

Express 
√ଷା√ଶ଻

√ଶ
 

 as a single surd. 

Rationalise the denominator 
and simplify fully 

√3 + 5
2 − √3

 

൫4 + √𝑎൯൫7 − √𝑎൯ = 23 + 𝑘√𝑎 
Find the values of the positive 

integers 𝑎 and 𝑘. 
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SURDS 
EXAM-TYPE QUESTIONS

NO CALCULATOR 
Ref: G188.1R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 

Express  48  in the form  a b  
where b is a prime number. 

A2 

Express  4 5  in the form  a  where 
a is an integer. 

A3 

Express  175 − 63  in the form 

  a 7  where a is an integer. 

A4 

Express  75 + 27  in the form 

 a b  where a and b are integers 

B1 

Expand (3+ 5)(2+ 5)   
Give your answer in the form 

  a + b 5  where a and b are integers 

B2 

Expand  (2+ 3 7)2   
Give your answer in the form 

  a + b 7  where a and b are integers 

B3 
Show that  

 (4+ 2 3)(5− 3) = 14+ 6 3   

Show clear working out. 

B4 
Show that 

 (2+ 8)(9− 3 2) = 6+12 2  

Show clear working out. 

C1 
Show that 

 

12
45

= 4 5
5  

Show clear working out. 

C2 
Rationalise the denominator and 
simplify fully 

 

9+ 2 3
3

 

C3 

Simplify 
 

2+ 20
5 −1

 giving your 

answer in the form   a + b 5   

C4 A rectangle has an area of 

 80  cm2 and a width of  1+ 5  cm. 

Calculate the exact height of the 
rectangle, leaving your answer as a 
simplified surd.

 

D1 Given that 

  (a + b)2 = 49+12 b  

Find the value of a and 
the value of b. 

D2 Given that 

  (1+ e)(3+ e) = f + 4 5  

Find the value of e and 
the value of f. 

D3 Given that 

  
(5+ 3 2)2 = p + q

8
 

Find the value of p and 
the value of q. 

D4 Given that 

  ( x + 8x )2 = 54+ y 2  

Find the value of x and 
the value of y. 
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W
or
ko
ut

Qu
es
tio
n,1

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),√

3,╳
,√
5,
,

(b
),,√

7,╳
,√
2,
,,

(c)
,,√
11
,╳
,√
6,,

(d
),,√

2,╳
,√
3,

(e
)√
8,╳

,√
2,
,

(f)
,,√
3,╳

,√
3,
,,

(g
),,√

5,╳
,√
6,,
,,

,(h
),,√

5,╳
,√
2,

(i)
,√
6,╳

,√
6,
,

(j)
,,√
10
,╳
,√
3,,,

(k
),,√

5,╳
,√
20
,,

(l)
,,√
11
,╳
,√
10
,

(m
),√

2,╳
,√
5,╳

,√
3,,
,,,,
,,,,
,,,,
,,,,
(n
),,√

2,╳
,√
6,╳

,√
3,,
,,,,
,,,,
,,,(
o)
,,√
10
,╳
,√
7,╳

,√
3

(p
),,
√2
,╳
,√
2,╳

,√
2,,
,,,,
,,,,
,,,,
,,,,
(q
),,√

2,╳
,√
3,╳

,√
2,,
╳
,√
3

Qu
es
tio
n,2

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),,(
√3
)²,

,
(b
),,(
√7
)²,

,
(c)
,(√
10
)²,

,
(d
),,(
√5
)²

Qu
es
tio
n,3

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),(
√2
)³,

,
(b
),,(
√6
)³,

,
(c)
,(√
10
)³,

,
(d
),,(
√3
)³

(e
),(
√3
)⁴,

,
(f)
,,(√

5)
⁴,

,
(g
),(
√1
0)
⁴,

,
(h
),,(
√2
)⁵

Qu
es
tio
n,4

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),2

√3
,╳
,3√

5,
(b
),,7

√2
,╳
,4√

11
,

(c)
,,2
√1
3,╳

,2√
2,

(d
),,1

0√
2,╳

,5√
3

(e
),√

3,╳
,6√

5,
(f)
,,2
√2
,╳
,√
7,

(g
),,4

√3
,╳
,2√

3,
(h
),,2

√2
,╳
,3√

8

(i)
,,2
√2
,╳
,√
5,,,
╳
,4√

3,
,,,,
,,(j
),,3

√2
,╳
,2√

6,╳
,2√

3,
,,,,
,,,,
,,,,
,,,

Qu
es
tio
n,5

:,,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),,
√1
0,÷

,√
5,,

(b
),,√

21
,÷,
√7
,,

(c)
,,√
30
,÷,
√6
,,

(d
),,√

8,÷
,√
2,

(e
),,
√8
0,÷

,√
5,,

(f)
,,,√

56
,÷,
√7
,,

(g
),,√

15
,÷,
√3
,,

(h
),,√

72
,÷,
√8
,

(i)
,,√
7,÷

,√
7,

,
(j)
,,,√

26
,÷,
√1
3,

(k
),,√

48
,÷,
√1
2,

(l)
,,,√

48
,÷,
√8

!
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Qu
es
tio
n,6

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),,,
4√
6,÷

,2√
2,

(b
),,,
12
√1
0,÷

,3√
5,

(c)
,,9
√1
5,÷

,3√
3,

(d
),,7

√3
0,÷

,√
2

(e
),,
20
√8
,÷,
5√
2,

(f)
,,,,
40
√8
0,÷

,20
√5
,(
g)
,,,5
1√
7,÷

,3√
7,

(h
),,,
36
√5
4,÷

,18
√6

Qu
es
tio
n,7

:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),

,
,

(b
),

,
,

(c)
,

,
,

(d
)

Qu
es
tio
n,8

:,
Sim

pli
fy,
th
e,f
oll
ow
ing

(a
),√

8,,
(b
),,√

75
,

(c)
,,√
20
,

(d
),,√

32
,

(e
),,√

48
,

(f)
,,√
20
0

(g
),√

30
0,

(h
),,√

80
,

(i)
,,√
50
,

(j)
,,√
98
,

(k
),,√

63
,

(l)
,,√
80
0

(m
),,√

18
0,

(n
),,√

22
0,

(o
),,√

96
,

(p
),,√

17
5,

(q
),,√

10
00
,
(r)
,,√
60

Qu
es
tio
n,9

:,
Sim

pli
fy,
th
e,f
oll
ow
ing

(a
),,5

√8
,

(b
),,2

√2
0,

(c)
,,4
√5
0,

(d
),,3

√9
8,

(e
),,1

5√
32
,
(f)
,,1
0√
75

, Qu
es
tio
n,1

0:,
W
or
k,o
ut
,ea
ch
,of
,th
e,f
oll
ow
ing

.,S
im
pli
fy,
ea
ch
,an
sw
er
.

(a
),√

6,╳
,√
10
,

,
(b
),,√

15
,╳
,√
10
,

,
(c)
,,√
30
,╳
,√
6

(d
),,
√2
2,╳

,√
10
,

,
(e
),,,
3√
2,╳

,√
6,

,
(f)
,,√
14
,╳
,4√

2

(g
),,,
,4√

6,╳
,3√

15
,
,

(h
),,,
2√
70
,╳
,3√

10
,,

(i)
,,,5
√1
0,╳

,2√
30

Qu
es
tio
n,1

1:,
W
or
k,o
ut
,th
e,f
oll
ow
ing

,ad
dit
ion

s/
su
bt
ra
cti
on
s

(a
),√

8,+
,√
18
,,

(b
),,√

50
,+,
,√
8,

,
(c)
,,√
75
,+,
√2
7,

(d
),,√

20
0,−

,√
32

(e
),,√

8,+
,√
2,+

,√
72
,
(f)
,,√
30
0,−

,√
48
,,

,
(g
),,√

10
00
,+,
√9
0,

(h
),,√

28
,+,
√6
3

Qu
es
tio
n,1

2:,
W
or
k,o
ut
,th
e,f
oll
ow
ing

,ad
dit
ion

s/
su
bt
ra
cti
on
s

(a
),3

√8
,+,
√2
,,

(b
),,4

√2
7,−

,√
75
,

,
(c)
,,2
√5
0,+

,5√
32
,

(d
),,√

20
0,−

,3√
18

(e
),,4

√8
0,+

,3√
45
,

(f)
,,6
√7
5,−

,2√
12
,

,
(g
),,1

0√
7,+

,2√
17
5,

!
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Qu
es
tio
n,1

3:,
Ex
pa
nd
,ea
ch
,of
,th
e,f
oll
ow
ing

.,S
im
pli
fy,
if,p

os
sib
le.

(a
),√

2(
√3
,+,
5)
,

(b
),,√

3(
√5
,+,
√2
),

,
(c)
,,√
6,(
2,−

,√
3)
,

(d
),,√

10
,(5
,+,
√1
0)

(e
),,,
√2
(√
18
,−,
√2
),

(f)
,,√
5,(
,3√

2,−
,√
5)
,
,

(g
),,2

√3
,(3
√2
,+,
√3
),(
h)
,,4
√1
1(
,5√

2,+
,2√

11
)

(i)
,√
27
,(√
2,+

,√
3)
,
(j)
,,√
12
,(7
,−,
√3
),

,

Qu
es
tio
n,1

4:,
Ex
pa
nd
,ea
ch
,of
,th
e,f
oll
ow
ing

.,S
im
pli
fy,
if,p

os
sib
le.

(a
),(
2,+

,√
3)
(1
,+,
√3
),,

(b
),,(
√2
,+,
5)
(1
,+,
√2
),,

(c)
,,(√

3,+
,1)
(√
3,+

,4)
,

(d
),(
3,+

,√
5)
(4
,−,
√5
),,

(e
),,(
√7
,−,
1)
(√
7,−

,1)
,,

(f)
,,(5

,−,
√3
)(5

,+,
√3
)

(g
),(
3,+

,√
2)
(1
,+,
√3
),,

(h
),,(
√1
2,+

,√
3)
(√
3,+

,2)
,

(i)
,,(4

,−,
√2
)(3

,+,
√8
)

(j)
,(√
7,+

,√
2)
(√
8,+

,√
7)
,

(k
),,(
1,+

,2√
2)
(2
,−,
√2
),

(l)
,,(3

√5
,+,
7)
(2
√5
,+,
1)

(m
),,(
3,+

,√
2)
²,

,
(n
),,(
1,+

,√
5)
²,,

,
(o
),,(
10
,−,
√2
)²,

(p
),,(
√5
,+,
√2
)²,

,
(q
),,(
2√
3,−

,1)
²,

,
(r)
,,(5

√2
,+,
3√
3)
²,

Qu
es
tio
n,1

5:,
,,E
xp
an
d,e
ac
h,o
f,t
he
,fo
llo
wi
ng
.,S
im
pli
fy,
if,p

os
sib
le.

(a
),(
4,+

,√
3)
(4
,−,
√3
),,

(b
),,(
1,−

,√
6)
(1
,+,
√6
),,

(c)
,,(√

10
,+,
1)
(√
10
,−,
1)
,

(d
),(
√7
,+,
√5
)(√

7,−
,√
5)
,

(e
),,(
2√
3,−

,1)
(2
√3
,+,
1)
,

(f)
,,(5

,−,
4√
3)
(5
,+,
4√
3)

Qu
es
tio
n,1

6:,
Ra
tio
na
lis
e,t
he
,de
no
mi
na
to
rs,
for
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),

,
,

(b
),

,
,

(c)
,

,
,

(d
)

(e
),

,
,

(f)
,

,
,

(g
),

,
,

(h
)

(i)
,

,
,

(j)
,

,
,

(k
),

,
,

(l)

!
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Qu
es
tio
n,1

7:,
Ra
tio
na
lis
e,t
he
,de
no
mi
na
to
rs,
for
,ea
ch
,of
,th
e,f
oll
ow
ing

(a
),

,
,

(b
),

,
,

(c)
,

,
,

(d
)

(e
),

,
,

(f)
,

,
,

(g
),

,
,

(h
)

Qu
es
tio
n,1

:,
Fin

d,t
he
,ar
ea
,of
,ea
ch
,of
,th
es
e,r
ec
tan

gle
s

(a
),
,
,

,
,

,,,,
,,,(
b)
,,

,
,

,
(c)

Qu
es
tio
n,2

:,
Fin

d,t
he
,pe
rim

ete
r,o
f,e
ac
h,o
f,t
he
se
,re
cta
ng
les

(a
),,

,
,

,,,,
,,,,
,,,,
,,,,
,,,,
(b
),,

,
,

,
(c)

Qu
es
tio
n,3

:,
Ca
lcu
lat
e,x
,fo
r,e
ac
h,o
f,t
he
,fo
llo
wi
ng
,ri
gh
t,a
ng
led
,tr
ian

gle
s.

,
,

Gi
ve
,yo
ur
,an
sw
er
,as
,a,
sim

pli
\ie
d,s
ur
d,(
or
,in
teg

er
).

(a
),

,
,

,
,

,
,,,,
,(b
),
,

(c)
,

,
,

,
,

,,,
,,,,
,(d
)

!
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Qu
es
tio
n,4

:,
A,s
he
d,h

as
,di
me

ns
ion

s,,
in,
me

tre
s,,
of,
he
igh

t,√
5,,
wi
dt
h,√

6,a
nd
,le
ng
th
,√
10

,
,

Fin
d,t
he
,vo
lum

e,o
f,t
he
,sh
ed
.,

,
,

Gi
ve
,yo
ur
,an
sw
er
,as
,a,
sim

pli
\ie
d,s
ur
d.

Qu
es
tio
n,5

:,
Mr
s,J
en
kin

s,i
s,m

ak
ing

,de
co
ra
tio
ns
,fo
r,a
,w
ed
din

g.
,

,
Sh
e,n
ee
ds
,18

√5
,m
etr
es
,of
,ri
bb
on
,in
,to
tal
.

,
,

Mr
s,J
en
kin

s,h
as
,40

,m
etr
es
,of
,ri
bb
on
.

,
,

Do
es
,sh
e,h
av
e,e
no
ug
h,r
ibb

on
?

Qu
es
tio
n,6

:,
Th
e,m

idp
oin

ts,
of,
th
e,s
ide

s,o
f,a
,sq
ua
re
,of
,si
de
,16

cm
,ar
e,j
oin

ed
,to
,fo
rm
,an
ot
he
r,

,
,

sq
ua
re
.,T
his
,pr
oc
es
s,i
s,t
he
n,r
ep
ea
ted

,to
,cr
ea
te,
th
e,s
ha
de
d,s
qu
ar
e.

,
,

Fin
d,t
he
,ar
ea
,of
,th
e,s
ha
de
d,s
qu
ar
e.

Qu
es
tio
n,7

:,
Th
e,a
re
a,o
f,a
,re
cta
ng
le,
is,
√1
25
,cm

²
,

,
Th
e,l
en
gth

,of
,th
e,r
ec
tan

gle
,is
,(2
,+,
√5
),c
m.

,
,

Ca
lcu
lat
e,t
he
,w
idt
h,o
f,t
he
,re
cta
ng
le.

,
,

Ex
pr
es
s,y
ou
r,a
ns
we
r,i
n,t
he
,fo
rm
,a,
+,b

√5
,,w
he
re
,a,
an
d,b

,ar
e,i
nt
eg
er
s.

Qu
es
tio
n,8

:,
Th
e,t
ria
ng
le,
be
low

,ha
s,a
n,a
re
a,o
f,2
√6
,cm

².
,

,
Fin

d,t
he
,he
igh

t,o
f,t
he
,tr
ian

gle
,,x
.

,
,

Gi
ve
,yo
ur
,an
sw
er
,as
,a,
sim

pli
\ie
d,s
ur
d.

!
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S
id

e 
le

n
g

th
 x

S
id

e 
le

n
g

th
 y

P
er

im
et

er
A

re
a

A
3

2
2

B
3

48

C
5

6
5

D
8

20
0

E
2

3
8

3

F
3

27

G
2

2
+

3

H
2

5
5

-
2

I
3

+
2

4(
3

+
1)

J
2

2
6

2
-

2

K
2

4
3

+
6

L
3

75

M
5

15

N
2

2
12

O
3

2
6

P
3

3
18

x

y

C
om

pl
et

e 
ea

ch
 ro

w
 w

ith
 th

e 
si

de
 le

ng
th

s 
x 

an
d 
y,

 th
e 

pe
rim

et
er

 a
nd

 a
re

a 
of

 a
 re

ct
an

gl
e.

W
rit

e 
yo

ur
an

sw
er

s 
in

 th
e

si
m

pl
es

t f
or

m
,

w
ith

ou
t f

ra
ct

io
ns

.

Su
rd
s 
& 
re
ct
an
gl
es
 
1

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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S
id

e 
le

n
g

th
 x

S
id

e 
le

n
g

th
 y

P
er

im
et

er
A

re
a

A
5

+
2

2

B
3

2
2

3
-

2

C
3

+
2

2
2

3
+

8
2

D
2

7
-

5
4

7

E
2

+
5

2
+

1

F
2

+
3

2
-

3

G
3

+
4

6
3

+
6

H
5

-
2

2
2(

5
+

2
)

I
3

3
+

6

J
5

4
5

-
5

K
4

3
-

2
16

3

L
7

-
2

3

M
2

-
2

4

N
3

3
+

3

O
3

+
3

2
3

P
5

+
3

2
+

2
5

x

y

W
rit

e 
yo

ur
an

sw
er

s 
in

 th
e

si
m

pl
es

t f
or

m
,

w
ith

ou
t f

ra
ct

io
ns

.

Su
rd
s 
& 
re
ct
an
gl
es
 
2

C
om

pl
et

e 
ea

ch
 ro

w
 w

ith
 th

e 
si

de
 le

ng
th

s 
x 

an
d 
y,

 th
e 

pe
rim

et
er

 a
nd

 a
re

a 
of

 a
 re

ct
an

gl
e.

P
ag

e 
2

w
w

w
.M
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P
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Si
ng

le
Pu

re
-
Su

rd
s

G
iv
en

a
ch
oi
ce

be
tw

ee
n
p 8

an
d
2p

2
pa
tr
on

ss
ho

ul
d
pr
ef
er

2p
2.

A
lso

sq
ua
re

ro
ot
ss
ho

ul
d
ne
ve
rb

e
le
ft
on

th
e
de
no

m
in
at
or

of
a
fr
ac
tio

n
in

a
fin

al
an
sw

er
.

1.
W

rit
e
th
e
fo
llo
w
in
g
in

th
e
fo
rm

ap
b
w
he
re

b
is
as
sm

al
la
si
tc
an

be
:

(a
)
p 8

.
2p

2

(b
)
p 2

7.
3p

3

(c
)
p 1

2.
2p

3

(d
)
p 4

5.
3p

5

(e
)
p 4

50
.

15
p 2

(f
)
p 2
p 2

4.
4p

3

(g
)
p a4

b2
c.

a
2 b
p c

(h
)
p ab

4 c
3 d

10
0 .

b
2 c

d
50
p a

c

(i)
3p 5
4.

3
3p 2

(j)
p 8
+
p 1

8.
5p

2

(k
)
p 1

2
+
p 7

5
�
p 4

8.
3p

3

(l)
p 2

0
+
p 5
�
p 4

5.
0

(m
)
p 2

00
�
p 2

88
+
p 1

28
.

6p
2

2.
W

rit
e
th
e
fo
llo
w
in
g
in

th
e
fo
rm
p a:

(a
)
5p

2.
p 5

0

(b
)
4p

3.
p 4

8

(c
)
2p

5.
p 2

0

(d
)
7p

6.
p 2

94

(e
)
†2
p •

.
p
†4
•

(f
)
3

3p x
+
1.

3p 2
7x
+
27

(g
)

a
np k.

np
a
n
k

(h
)
p 1

2
+
3p

3.
p 7

5

(i)
p 8
+
p 2

.
p 1

8

(j)
p 4

5
�
p 2

0.
p 5

(k
)
p 1

08
+
p 1

2
�
p 3

.
p 1

47

(l)
p 4

4
�
p 9

9
+
p 1

76
.

p 9
9

(m
)
p 3

a2
+
p 1

2b
2
�
p 3

a2
+
3b

2
�
6a

b.
p 27

b
2

3.
Ex

pa
nd

an
d
sim

pl
ify

fu
lly
:

(a
)

(2
p 3

)3
.

24
p 3

(b
)

(p
18

)3
.

54
p 2

(c
)

(2
�
p 3

)2
.

7
�
4p

3

(d
)

(1
�
p 8

)2
.

9
�
4p

2

(e
)

(4
+
p 3

2)
2 .

48
+
32
p 2

(f
)

(3
+
p 2

0)
3 .

20
7
+
94
p 5

4.
R
at
io
na
lis
e
th
e
de
no

m
in
at
or

an
d
sim

pl
ify

fu
lly
:

(a
)

4 p 2
.

2p
2

(b
)

1 p 3
.

p 3 3

(c
)

25 2p
5.

5p
5 2

(d
)

21 6p
7.

p 7 2

(e
)

ab cp
b.

a
p b c

(f
)

 
2 p 3

! 3
.

8p
3 9

(g
)

2 p 2
+

p 2 3
.

4p
2 3

(h
)

3 p 5
�
7p

5.
�3

2p
5

5

(i)
1 p 8
+

1 p 2
.

3p
2 4

(j)
r

1 2
+

r
1 4
+

r
1 8.

2+
3p

2
4

(k
)

1
p 2
�
1.

p 2
+
1

(l)
4

p 3
+
1.

2(
p 3
�
1)

�
�
�
.M

��
��
H
��
��
�.
��

.�
�

1
J.M

.S
��

��
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(m) 4 �
p
3

2 +
p
3
. 11 � 6

p
3

(n) 1 �
p
5p

5 + 2
. 3

p
5 � 7

(o)
p
2 + 3

1 � 2
p
2
. �1 �

p
2

(p)
p
7 + 1p
7 � 1

. 4+
p
7

3

(q) a

b + c
p

k
. a(b�c

p
k )

b2�c2k

(r) 9p
3 � 1

+
7p
3 + 1

. 8
p
3 + 1

(s)
p
2 + 3p
2 � 1

+
1p
2
. 10+9

p
2

2

(t)
✓

1
1�
p
2

◆2
+
✓

2
3+
p
2

◆2
. 191+74

p
2

49

(u) 69
1 +
p
2 +
p
3
.

5. Solve the following equations and simultaneous equations:

(a)
p
3x + 1 = 0. x = �

p
3
3

(b)
p
2x � 2 = x. x = 2(1 +

p
2)

(c)
p
4x � 3 =

p
3x. x = 6 + 3

p
3

(d)
p
3x = 4 + 2x. x = �8 � 4

p
3

(e)
p
5x + 1 = x � 3. x = �1 �

p
5

(f )
p
5x + y = 1

3x + 2y = 2
. (x, y) = (0, 1)

(g)
p
2x � 2y = 0

x +
p
2y = 1

. (x, y) = ( 12 ,
p
2
4 )

(h)
x �
p
5y = 0p

5x + y = 1
. (x, y) = (

p
5
6 , 1

6 )

(i)
3x +

p
2y = 7p

2x + 5y = �1
. (x, y) = ( 35+

p
2

13 , � 3+7
p
2

13 )

(j)
3x + 2y = 5
x �
p
2y = 4

. (x, y) = (1 +
p
2, 2�3

p
2

2 )

(k)
p
2x + y = 4

x + 2y = 1
. (x, y) = (2

p
2 + 1, �

p
2)

(l)
p
7x + y = 5

2x +
p
7y = �4

. (x, y) = ( 5
p
7+4
5 , � 4

p
7+10
5 )

(m)
p
5x +

p
5y = 4

3x �
p
5y = 1

. (x, y) = ( 5
p
5�15
2 , 75�47

p
5

10 )

(n)
p
3x + y = 2

x � 3y = 1
. (x, y) = ( 21

p
3�7

26 , 7
p
3�11
26 )

(o)
p
3x � y = 2

4x + 3y = 1
. (x, y) =

✓
21
p
3�28
11 , 41�28

p
3

11

◆

(p)
p

ax � y = 1
x + 3y =

p
a
. (x, y) = ( 3a+8

p
a�3

9a�1 ,
3a
p
a�a�3pa+1
9a�1 )

���.M����H�����.��.�� 2 J.M.S����
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@nathanday314

Sequences with… Surds
1) Assuming that each pair of numbers is the start of an arithmetic sequence, find:

(i) the next three terms, (ii) the #th term rule, (iii) the 200th term.

2) Assuming that each pair of numbers is the start of a geometric sequence, find:
(i) the next three terms, (ii) the ratio between the first and third terms,
(iii) the ratio between the second and fifth terms.

a)	 2, 3 2 f)	 27, 108
b) 2, 32 g) 48, 108
c) 2, 2 h) 3, 108
d) 2, 1 i)	6, 108
e) 2, 2 + 2 j)	− 75, 108
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Show clearly that the mean and median of 

√3,   √12,  √48  and  √75 are equal. 
 
 

 
       Simplify 

  
 

 
Complete the multiplication table.  
 

 
 

On the number line shown below, 𝑎 is a number between 0 
and 1, and 𝑏 is a number between 1 and 2. Mark possible 

positions on this line for 

 √𝑎,   √𝑏,   𝑎ଶ,   𝑏ଶ  and ට௕
௔

 

 
 

 
 
 

 

 

  
 

Find the sum of 
 

ଵ
√ଵା√ଶ

+ ଵ
√ଶା√ଷ

+ and so on up to + 1
√99+√100 

 
 

Problems collated by @mathsjem. For sources see resourceaholic.com/p/problem-sets.html. 
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S
u

rd
s 

w
it

h
 A

lg
eb

ra
  

 (a
) 

G
iv

en
 t

ha
t 

൫3
+

√𝑎
൯൫

4
+

√𝑎
൯

=
17

+
𝑏 √

𝑎 
fin

d 
th

e 
va

lu
es

 o
f 

𝑎 
an

d 
𝑏.

 

(b
) 

G
iv

en
 t

ha
t 

(5
−

√𝑥
)ଶ

=
𝑦

−
10

√2
 

fin
d 

th
e 

va
lu

es
 o

f 
𝑥 

an
d 

𝑦.
  

(c
) 

G
iv

en
 t

ha
t 

(𝑐
−

√𝑑
)ଶ

=
39

−
12

√𝑑
, 

fin
d 

th
e 

va
lu

es
 o

f 
𝑐 

an
d 

𝑑.
 

 (a
) 

Fi
nd

 t
he

 n
th

 t
er

m
 o

f 
th

e 
se

qu
en

ce
 

√2
    

 √
8 

    
√1

8 
    

√3
2 

(b
) 

Fi
nd

 t
he

 n
th

 t
er

m
 o

f 
th

e 
se

qu
en

ce
 

20
    

17
+

√ 5
    

14
+

√2
0 

    
11

+
√ 4

5 
 (a

) 
S
ho

w
 t

ha
t 

√2
5𝑎

ଶ
+

ଶ௔
௕ √

଻ହ
√ ଷ

௕మ
 is

 a
lw

ay
s 

a 
m

ul
tip

le
 o

f 
5,

 g
iv

en
 t

ha
t 

𝑎 
an

d 
𝑏 

ar
e 

in
te

ge
rs

. 

(b
) 

S
ho

w
 t

ha
t 

√2
(𝑐

√8
−

𝑑 √
50

) 
is

 
al

w
ay

s 
ev

en
 w

he
n 

𝑐 
an

d 
𝑑 

ar
e 

in
te

ge
rs

. 

 (a
) 

G
iv

en
 t

ha
t 

𝑑 
is

 a
 p

ri
m

e 
nu

m
be

r,
 

ra
tio

na
lis

e 
th

e 
de

no
m

in
at

or
 o

f 
ହ √

ௗ
ଶା

√ௗ
 

(b
) 

R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

 o
f 

ଶ௘
ା

ඥ
௙

௘ି
ඥ

௙
 

w
he

re
 𝑒

 is
 a

n 
in

te
ge

r 
an

d 
𝑓 

is
 a

 p
ri
m

e 
nu

m
be

r.
 

 S
ol

ve
, 

gi
vi

ng
 y

ou
r 

an
sw

er
 in

 it
s 

si
m

pl
es

t 
fo

rm
: 

 

(a
) 

3 √
3

=
√3

𝑥
+

2 

(b
) 

3𝑥
−

√5
=

√5
𝑥

+
1 

(c
) 

𝑥ଶ
−

2 √
3𝑥

+
3

=
0 

(d
) 

2𝑥
ଶ

+
√7

𝑥
−

7
=

0 
(e

) 
3𝑥

ଶ
+

5 √
5𝑥

=
10

 
  

S
u

rd
s 

w
it

h
 A

lg
eb

ra
  

 (a
) 

G
iv

en
 t

ha
t 

൫3
+

√𝑎
൯൫

4
+

√𝑎
൯

=
17

+
𝑏 √

𝑎 
fin

d 
th

e 
va

lu
es

 o
f 

𝑎 
an

d 
𝑏.

 

(b
) 

G
iv

en
 t

ha
t 

(5
−

√𝑥
)ଶ

=
𝑦

−
10

√2
 

fin
d 

th
e 

va
lu

es
 o

f 
𝑥 

an
d 

𝑦.
  

(c
) 

G
iv

en
 t

ha
t 

(𝑐
−

√𝑑
)ଶ

=
39

−
12

√𝑑
, 

fin
d 

th
e 

va
lu

es
 o

f 
𝑐 

an
d 

𝑑.
 

 (a
) 

Fi
nd

 t
he

 n
th

 t
er

m
 o

f 
th

e 
se

qu
en

ce
 

√2
    

 √
8 

    
√1

8 
    

√3
2 

(b
) 

Fi
nd

 t
he

 n
th

 t
er

m
 o

f 
th

e 
se

qu
en

ce
 

20
    

17
+

√ 5
    

14
+

√2
0 

    
11

+
√ 4

5 
 (a

) 
S
ho

w
 t

ha
t 

√2
5𝑎

ଶ
+

ଶ௔
௕ √

଻ହ
√ ଷ

௕మ
 is

 a
lw

ay
s 

a 
m

ul
tip

le
 o

f 
5,

 g
iv

en
 t

ha
t 

𝑎 
an

d 
𝑏 

ar
e 

in
te

ge
rs

. 

(b
) 

S
ho

w
 t

ha
t 

√2
(𝑐

√8
−

𝑑 √
50

) 
is

 
al

w
ay

s 
ev

en
 w

he
n 

𝑐 
an

d 
𝑑 

ar
e 

in
te

ge
rs

. 

 (a
) 

G
iv

en
 t

ha
t 

𝑑 
is

 a
 p

ri
m

e 
nu

m
be

r,
 

ra
tio

na
lis

e 
th

e 
de

no
m

in
at

or
 o

f 
ହ √

ௗ
ଶା

√ௗ
 

(b
) 

R
at

io
na

lis
e 

th
e 

de
no

m
in

at
or

 o
f 

ଶ௘
ା

ඥ
௙

௘ି
ඥ

௙
 

w
he

re
 𝑒

 is
 a

n 
in

te
ge

r 
an

d 
𝑓 

is
 a

 p
ri
m

e 
nu

m
be

r.
 

 S
ol

ve
, 

gi
vi

ng
 y

ou
r 

an
sw

er
 in

 it
s 

si
m

pl
es

t 
fo

rm
: 

 

(a
) 

3 √
3

=
√3

𝑥
+

2 

(b
) 

3𝑥
−

√5
=

√5
𝑥

+
1 

(c
) 

𝑥ଶ
−

2 √
3𝑥

+
3

=
0 

(d
) 

2𝑥
ଶ

+
√7

𝑥
−

7
=

0 
(e

) 
3𝑥

ଶ
+

5 √
5𝑥

=
10
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Ra
tio

na
lis

ing
 S

ur
ds

 (5
) 

Fo
r e

ac
h q

ue
sti

on
 ex

pr
es

s t
he

 an
sw

er
 as

 a 
su

rd
 in

 th
e f

or
m 

a √
𝑥 

wh
er

e a
 is

 an
 in

te
ge

r 

6

 

ww
w.

ac
ce

ss
ma

th
s.c

o.u
k 

6
1 √5

+
 √

5 
8

√3
−

1 √3
  

18
2 √7

+
 √

7 
5 √

2
3 √2

+
 √

2 

 

3 √
5

√5
−

2 √5

 

  

4 √3
+

2 √
3

 √
3

+
2 √3
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Ra
tio

 P
ro

ble
ms

 w
ith

 S
ur

ds
 

W
rit

e e
ac

h r
ati

o i
n i

ts 
sim

ple
st 

fo
rm

. 

6

 

ww
w.

ac
ce

ss
ma

th
s.c

o.u
k 

√2
0 

: √
45

  
√6

3 
: √

28
 : 
√1

75
 

a 
= 
√3

 : 
√𝑐

 

b 
= 
√4

8 
: √

𝑑 
 

Gi
ve

n 
th

at
 c

:d
 is

 in
 th

e 
ra

tio
 1

:1
6 

Fi
nd

 th
e 

ra
tio

 a
:b

 
  

 

a 
= 
√1

1 
: √

𝑐 

b 
= 
√4

4 
: √

𝑑 
 

Gi
ve

n 
th

at
 c

:d
 is

 in
 th

e 
ra

tio
 1

:4
 

Fi
nd

 th
e 

ra
tio

 a
:b

 
  

a 
= 
√7

 : 
√𝑐

 

b 
= 
√6

3 
: √

𝑑 
 

Gi
ve

n 
th

at
 c

:d
 is

 in
 th

e 
ra

tio
 1

:9
 

Fi
nd

 th
e 

ra
tio

 a
:b

 
  

 

a 
= 
√1

2 
: √

𝑐 

b 
= 
√1

92
 : 
√𝑑

  

Gi
ve

n 
th

at
 c

:d
 is

 in
 th

e 
ra

tio
 1

:4
 

Fi
nd

 th
e 

ra
tio

 a
:b
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Simplify:

1) "
(!

2) "$
(!

3) "
(!$

4) (!$
"

5) (!$
%

6) (!$
%$

7) (!$/
%$

8) %$
(!$/

9) (.$
(!$/

10) (.$
(!$/#

11) (.$/
(!$/#

12) (.$#/
(!$/#

13) (.$#/#
(!$/#

14) (.$#/$
(!$/#

15) (..$#/"
(!.$/#
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Simplify:

1) !($-")
"($-")

2) ! $-"
($-")

3) ($-")
! $-"

4) $-"
!$-%

5) $-" $-#
!$-%

6) $-" $-#
!$-&

7) $#-+$-(!
!$-&

8) $#-+$-(!
$-# $,'

9) $#-+$-(!
$#,*$,"%

10) !$#-(#$-!#
$#,*$,"%

11) !$#-(#$-!#
"$#,(*$,(.&

12) !$#-(#$-!#
"$#-#$,(*

13) (#$,!#,!$#
"$#-#$,(*

14) (#$,!#,!$#
"$#,#$,(*

15) (#$,!#,!$#
#$-(*,"$#
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Simplify:

1) $-!
($-!)($,()

2) $,(
($-!)($,()

3) ($,()#
($-!)($,()

4) ($-!)#
($-!)($,()

5) $#,#
($-!)($,()

6) $#,#
($-!)(!$,*)

7) #$#,!*
!$#,$,(.

8) #$#,!*
#$#-!.$-!*

9) #$#-&$,*
#$#-!.$-!*

10) #2$#-&2$,*2
#2#$#-!.2#$-!*2#

11) (#$,!#,!$#
"$#-#$,(*

12) (#$,!#,!$#
"$#,#$,(*
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ALGEBRAIC FRACTIONS 
SIMPLIFYING BY FACTORISING

 
Ref: G281.1R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Simplify 

  

x + 3
x2 + x − 6

 

A2 Simplify 

  

x + 6
x2 +10x + 24

 

A3 Simplify 

  

2x −18
x2 −12x + 27

 

A4 Simplify 

  

x2 − 7x
x2 − 2x − 35

 

B1 Simplify 

  

x2 − 49
x2 + 2x − 35

 

B2 Simplify 

  

x2 − 4
x2 + 6x −16

 

B3 Simplify 

  

x2 −16
x2 − 2x − 24

 

B4 Simplify 

  

x2 − 36
x2 + 3x −18

 

C1 Simplify 

  

x2 + 6x −16
2x2 − x − 6

 

C2 Simplify 

  

x2 − 7x +10
3x2 −14x −5

 

C3 Simplify 

  

x2 + 3x
5x2 +19x +12

 

C4 Simplify 

  

x2 + 4x − 21
4x2 −17x +15

 

D1 Simplify 

  

2x2 −5x −12
2x2 −11x +12

 

D2 Simplify 

  

5x2 − 24x −5
5x2 −14x − 3

 

D3 Simplify 

  

4x2 − 9
2x2 +11x +12

 

D4 Simplify 

  

6x2 −11x + 4
4x2 +8x −5
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Simplifying Algebraic Fractions 

𝑥ଶ − 1
2𝑥 − 2

j

𝑥ଶ − 4
4𝑥 + 8

k

5𝑥 + 25
𝑥ଶ − 25

l

3𝑥ଶ + 6𝑥
𝑥ଶ − 4

n

𝑥ଶ − 9
𝑥ଶ − 3𝑥

m

12 − 4𝑥
9 − 𝑥ଶo

𝑥ଶ − 16
3𝑥ଷ + 12𝑥ଶ

p

2𝑥ଶ − 8
2𝑥ଶ − 4𝑥

q

𝑥ଶ + 2𝑥 − 3
𝑥ଶ − 1

r

𝑥ଶ − 16
𝑥ଶ − 5𝑥 + 4

s

𝑥ଶ + 5𝑥 + 6
𝑥ଶ − 9

t

𝑥ଶ + 12𝑥 + 36
𝑥ଶ − 36

u

3𝑥ଷ + 4𝑥ଶ

9𝑥ଶ − 16
w

4𝑥ଶ − 1
6𝑥ଶ + 3𝑥

v

2𝑥ଶ − 𝑥 − 3
4𝑥ଶ − 9

x

9𝑥ଶ − 4
3𝑥ଶ − 8𝑥 + 4

y

16𝑥ଶ − 25
8𝑥ଶ + 2𝑥 − 15

z

6𝑥ଶ − 7𝑥 − 20
9𝑥ଶ − 16

aa

3𝑥 + 6
4𝑥 + 8a

12𝑥 + 4
15𝑥 + 5b

2𝑥ଶ + 6
𝑥ଶ + 5𝑥 + 6

c

𝑥ଶ − 7𝑥 + 10
2𝑥ଷ − 10𝑥ଶ

e

𝑥ଶ + 7𝑥 + 12
𝑥ଷ + 4𝑥ଶ

d

𝑥ଶ − 2𝑥 − 8
𝑥ଶ − 6𝑥 + 8

f

𝑥ଶ − 5𝑥 − 6
𝑥ଶ + 5𝑥 + 4

g

8𝑥ଶ − 24𝑥
2𝑥ଶ + 4𝑥 − 30

h

3𝑥ଶ − 3𝑥 − 18
3𝑥ଶ − 9𝑥 − 30

i
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(a
)	

	
	

(b
)	

	
	

(c)
	

	
	

(d
)	
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)	

	
	

(f)
	

	
	

(g
)	

	
	

(h
)	
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(b
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(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

(i)
	

(j)
	

	
	

	
	

(k
)	

	
	

	
	

(l)
	

	 (m
)	

	
	

	
	

(n
)	

	
	

	
	

(o
)	

Ex
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s

W
or
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es
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:	
Sim

pli
fy	
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e	f
oll
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	al
ge
br
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	fr
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tio
ns
	

(a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

	
	

(h
)	
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pli
fy	
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)	

	
	

	
	

(b
)	
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	 (d
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(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
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(i)
	

(j)
	

	
	

	
	

(k
)	

	
	

	
	

(l)
	

 (m
)	

	
	

	
	

	

©
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O
R
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M
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H
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�                �

! Simplifying	Algebraic	Fractions	
Videos	24	on	Corbettmaths

Question	5:	 Simplify	the	following	algebraic	fractions		 	 	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 (h)	 	 	 	 	 (i)	

(j)	 	 	 	 	 (k)	 	 	 	 	 (l)	

� 	
Answers

© CORBETTMATHS 2015

Click	here
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S
im

p
lif

yi
n

g
 A

lg
eb

ra
ic

 F
ra

ct
io

n
s 

S
im

pl
ify

 

(a
) 

ସ௫
మ

଼௫
 

 
(b

) 
ସ௫

௬
ଵଶ
௬
మ 

(c
) 

ଵ଴
௫మ

௬
ଶ଴
௫௬

  
(d

) 
ଽ௫

మ ௬
௭

ଶ଻
௬
మ
 

(e
) 

ଵହ
௔௕

ଵ଼
௔మ

 
 

(f
) 

ଷ଺
௔௕

మ ௖
଺௔

௕ௗ
 

 S
im

pl
ify

 

(a
) 

௫(
௫ା

ଽ)
଺௫

  
(b

) 
ଶ௫

(௫
ି
ସ)

ହ(
௫ି

ସ)
 

(c
) 

௫మ
ା
଺௫

ହ௫
  

(d
) 

௫మ
ି
ହ௫

ଷ௫
ି
ଵହ

 

(e
) 

ଷ௫
ି
௫మ

଺ି
ଶ௫

  
(f

) 
ଵଶ
௫మ

ି
଺௫

ଵସ
௫ି

଻
 

 S
im

pl
ify

 

(a
) 

௫(
௫ି

ହ)
(௫
ା
ଶ)
(௫
ି
ହ)

 
(b

) 
ଶ௫

(௫
ା
ଵ)

ସ(
௫ା

ଶ)
(௫
ା
ଵ)

 

(c
) 

௫(
௫ା

ହ)
௫మ
ା
଻௫

ା
ଵ଴

 
(d

) 
௫మ
ା
ଶ௫

ା
ଵ

(௫
ା
ଵ)
(௫
ି
ସ)

 

 S
im

pl
ify

 

(a
) 

௫మ
ା
଺௫

௫మ
ା
ହ௫

ି
଺ 

(b
) 

௫మ
ି
௫ି

଺
௫మ
ା
௫ି

ଵଶ
 

(c
) 

ଶ௫
మ ା

ଵସ
௫

௫మ
ା
ଵ଴
௫ା

ଶଵ
 

(d
) 

௫మ
ି
ସ

௫మ
ା
ଶ௫

ି
଼ 

 S
im

pl
ify

 

(a
) 

௫మ
ା
଻௫

ା
଺

ଶ௫
మ ା

ଷ௫
ା
ଵ 

(b
) 

ଷ௫
మ ା

଻௫
ା
ଶ

௫మ
ା
ଽ௫

ା
ଵସ

 

(c
) 

ହ௫
మ ା

ଶ଼
௫ି

ଵଶ
௫మ
ା
ସ௫

ି
ଵଶ

 
(d

) 
ଶ௫

మ ା
ଵହ
௫ା

ଶହ
௫మ

ି
௫ି

ଷ଴
 

(e
) 

ହ௫
మ ା

଻௫
ି
଺

௫మ
ି
ହ௫

ି
ଵସ

 
(f

) 
ଶ௫

మ ି
ଷଶ

ଶ௫
మ ା

ଽ௫
ା
ସ 

S
im

p
lif

yi
n

g
 A

lg
eb

ra
ic

 F
ra

ct
io

n
s 

S
im

pl
ify

 

(a
) 

ସ௫
మ

଼௫
 

 
(b

) 
ସ௫

௬
ଵଶ
௬
మ 

(c
) 

ଵ଴
௫మ

௬
ଶ଴
௫௬

  
(d

) 
ଽ௫

మ ௬
௭

ଶ଻
௬
మ
 

(e
) 

ଵହ
௔௕

ଵ଼
௔మ

 
 

(f
) 

ଷ଺
௔௕

మ ௖
଺௔

௕ௗ
 

 S
im

pl
ify

 

(a
) 

௫(
௫ା

ଽ)
଺௫

  
(b

) 
ଶ௫

(௫
ି
ସ)

ହ(
௫ି

ସ)
 

(c
) 

௫మ
ା
଺௫

ହ௫
  

(d
) 

௫మ
ି
ହ௫

ଷ௫
ି
ଵହ

 

(e
) 

ଷ௫
ି
௫మ

଺ି
ଶ௫

  
(f

) 
ଵଶ
௫మ

ି
଺௫

ଵସ
௫ି

଻
 

 S
im

pl
ify

 

(a
) 

௫(
௫ି

ହ)
(௫
ା
ଶ)
(௫
ି
ହ)

 
(b

) 
ଶ௫

(௫
ା
ଵ)

ସ(
௫ା

ଶ)
(௫
ା
ଵ)

 

(c
) 

௫(
௫ା

ହ)
௫మ
ା
଻௫

ା
ଵ଴

 
(d

) 
௫మ
ା
ଶ௫

ା
ଵ

(௫
ା
ଵ)
(௫
ି
ସ)

 

 S
im

pl
ify

 

(a
) 

௫మ
ା
଺௫

௫మ
ା
ହ௫

ି
଺ 

(b
) 

௫మ
ି
௫ି

଺
௫మ
ା
௫ି

ଵଶ
 

(c
) 

ଶ௫
మ ା

ଵସ
௫

௫మ
ା
ଵ଴
௫ା

ଶଵ
 

(d
) 

௫మ
ି
ସ

௫మ
ା
ଶ௫

ି
଼ 

 S
im

pl
ify

 

(a
) 

௫మ
ା
଻௫

ା
଺

ଶ௫
మ ା

ଷ௫
ା
ଵ 

(b
) 

ଷ௫
మ ା

଻௫
ା
ଶ

௫మ
ା
ଽ௫

ା
ଵସ

 

(c
) 

ହ௫
మ ା

ଶ଼
௫ି

ଵଶ
௫మ
ା
ସ௫

ି
ଵଶ

 
(d

) 
ଶ௫

మ ା
ଵହ
௫ା

ଶହ
௫మ

ି
௫ି

ଷ଴
 

(e
) 

ହ௫
మ ା

଻௫
ି
଺

௫మ
ି
ହ௫

ି
ଵସ

 
(f

) 
ଶ௫

మ ି
ଷଶ

ଶ௫
మ ା

ଽ௫
ା
ସ 
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Simplify:

1) "
* 	×

$
/

2) $
/ 	×

"
*

3) $
/ 	×

"
%

4) $
/ 	×

"
%$

5) $
$/ 	×

"
%

6) +$
$/ 	×

"
%

7) +$
$/ 	×

"
%/

1) +$
$/ ÷

"
%/

2) +$
$/ ÷

%/
"

3) +$
$/ 	×

%/
"

4) +$
$/ 	×

%/
" 	×

#/
(#

5) +$
$/ ÷

%/
" 	×

#/
(#

6) +$
$/ ÷

%/
" ÷

#/
(#

7) +$#
$/ ÷

%/
" ÷

#/
(#

1) +$#
$/ ÷

%/
" ÷

#/
(#

2) +$#
$/ ÷
%/
" 	×

#/
(#

3) +$#
$/ ÷
%/
' 	×

#/
(#
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M
u

lt
ip

ly
in

g
 a

n
d

 D
iv

id
in

g
 A

lg
eb

ra
ic

 
Fr

ac
ti

on
s 

S
im

pl
ify

: 

(a
) 

ସ௫
మ

଼௫
 

 
(b

) 
ସ௫
௬

ଵଶ
௬మ

 

(c
) 

ଽ௔
௕௖

ଵଶ
௕௖

 
 

(d
) 

ହ௔ ଼௔
మ ௕

 

(e
) 

ଵ଴
௫మ
௬

ଶ଴
௫௬

  
(f

) 
ଽ௫

మ ௬
௭

ଶ଻
௬మ

 

 S
im

pl
ify

: 

(a
) 

௫ ଶ
×

௫ ହ  
(b

) 
ଶ௫ ହ
×

ଵ଴ ଷ௬
 

(c
) 

ଶ௫
మ ଻
×

௫ ହ 
(d

) 
ହ௫
௬

ଵଵ
×

ଷଷ ଶ௫
 

(e
) 

ସ௔
௕ ଽ
×

ଷ௔ ଼௕
మ 

(f
) 

௫మ ௬మ
×

௬ ௫ 

(g
) 

ସ ଽ
×

௔௕
௖ ଼
 

(h
) 

ଶ௫
య

ହ௬
×
𝑦 

 S
im

pl
ify

: 

(a
) 

௫ ଷ
÷

௫ ଻  
(b

) 
ଶ௫ ହ
÷

ଵ଴
௬ ଷ
 

(c
) 

ଶ௫
మ ଻
÷

௫ ହ 
(d

) 
ହ௫ ଵଵ
௬
÷

ଷ ଶ௫
 

(e
) 

ଷ ௫
÷

଺௬ ଵଵ
 

(f
) 

ସ ହ௔
௕
÷

ଵ଴
௕

ଷ௔
 

(g
) 

଼௔ ଻௕
÷
4 

(h
) 

ଶ௫
మ ௬ ହ௭
÷

଻௫ ଶ௬
௭ 

 S
im

pl
ify

: 

(a
) 

௔య
௕ర
௖ௗ

మ

ହ௔
×

ଵ଴
ௗ

௔௕
మ ௖

య 
 

 

(b
) 

ଶ଴
௔మ
௕ఱ
௖య

ଵହ
×

ଷ௖
మ

௔ఱ
௕మ

 

M
u

lt
ip

ly
in

g
 a

n
d

 D
iv

id
in

g
 A

lg
eb

ra
ic

 
Fr

ac
ti

on
s 

S
im

pl
ify

: 

(a
) 

ସ௫
మ

଼௫
 

 
(b

) 
ସ௫
௬

ଵଶ
௬మ

 

(c
) 

ଽ௔
௕௖

ଵଶ
௕௖

 
 

(d
) 

ହ௔ ଼௔
మ ௕

 

(e
) 

ଵ଴
௫మ
௬

ଶ଴
௫௬

  
(f

) 
ଽ௫

మ ௬
௭

ଶ଻
௬మ

 

 S
im

pl
ify

: 

(a
) 

௫ ଶ
×

௫ ହ  
(b

) 
ଶ௫ ହ
×

ଵ଴ ଷ௬
 

(c
) 

ଶ௫
మ ଻
×

௫ ହ 
(d

) 
ହ௫
௬

ଵଵ
×

ଷଷ ଶ௫
 

(e
) 

ସ௔
௕ ଽ
×

ଷ௔ ଼௕
మ 

(f
) 

௫మ ௬మ
×

௬ ௫ 

(g
) 

ସ ଽ
×

௔௕
௖ ଼
 

(h
) 

ଶ௫
య

ହ௬
×
𝑦 

 S
im

pl
ify

: 

(a
) 

௫ ଷ
÷

௫ ଻  
(b

) 
ଶ௫ ହ
÷

ଵ଴
௬ ଷ
 

(c
) 

ଶ௫
మ ଻
÷

௫ ହ 
(d

) 
ହ௫ ଵଵ
௬
÷

ଷ ଶ௫
 

(e
) 

ଷ ௫
÷

଺௬ ଵଵ
 

(f
) 

ସ ହ௔
௕
÷

ଵ଴
௕

ଷ௔
 

(g
) 

଼௔ ଻௕
÷
4 

(h
) 

ଶ௫
మ ௬ ହ௭
÷

଻௫ ଶ௬
௭ 

 S
im

pl
ify

: 

(a
) 

௔య
௕ర
௖ௗ

మ

ହ௔
×

ଵ଴
ௗ

௔௕
మ ௖

య 
 

 

(b
) 

ଶ଴
௔మ
௕ఱ
௖య

ଵହ
×

ଷ௖
మ

௔ఱ
௕మ
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Simplify the following as far as possible:

1) *
$#-$,! 	×

$,(
!

2) '
$#,#$-" 	×

$,"
!

3) +
$,! ÷

&
$#,$,!

4) "
$,# ÷

&
$#-$-!.

Simplify the following as far as possible:

1) $#,#$-"
#$ 	× "

$#,!$-(

2) $#-"$,#
+$ 	× "$

$#-+$-(!

3) $#,!$,"
!$ ÷ $#,+$-(!

"

4) $#-#$-"
"$ ÷ $#-"$-!

*$

Simplify the following as far as possible:

1) $#,!$-(
$#,( 	× $#-#$-"

$#-!$,"

2) $#-#$,*
$#,$,! 	×

$#,$,!
$#-%$-*

3) $#-#$,*
$#-$,! ÷

$#-(.$-!*
$#-&$-(*

4) $#-$,!
$#,!$,& ÷

$#,#$-"
$#,%$-'
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�
   

   
   

   
   
�

!
Mu

lti
ply
ing

	Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
o	2
3	o
n	C

or
be
ttm

ath
s

� � Qu
es
tio
n	1

:	
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

(k
)	

	
	

	
(l)
	

Qu
es
tio
n	2

:	
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	si
m
pl
i&i
ed
	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

(k
)	

	
	

	
(l)
	

	 (m
)	

	
	

	
	

(n
)	

	
	

	
(o
)	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 
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Cli
ck
	he
re

Sc
an
	he
re
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�
   

   
   

   
   
�

!
Mu

lti
ply
ing

	Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
o	2
3	o
n	C

or
be
ttm

ath
s

Qu
es
tio
n	3

:		
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	fr
ac
tio
n.	
Si
m
pl
ify
	if	
po
ss
ibl
e.	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

	
	

(k
)	

	
	

	
	

	 (l)
	

	
	

	
	

	
	

(m
)	

	 (n
)	

	
	

	
	

	
	

(o
)	

	 �
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 
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16

Cli
ck
	he
re

Sc
an
	he
re
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Factorise Cancel Calculate

3
2𝑥 + 2 ×  

3𝑥 + 3
4

3
2(𝑥 + 1) ×  

3(𝑥 + 1)
4

3
2 ×

3
4

a)

5
3𝑥 + 6 ×  

2𝑥 + 4
3

5
3(𝒙 + 𝟐) ×  

2(𝒙 + 𝟐)
3

b)

4𝑥 − 12
5  ×  

1
2𝑥 − 6

4(𝒙 − 𝟑)
5  ×  

1
2(𝒙 − 𝟑)

c)

2𝑥 + 8
7  ×  

3
5𝑥 + 20

𝟐(𝒙 + 𝟒)
7  ×  

3
𝟓(𝒙 + 𝟒)

d)

2𝑥 + 5
6  ×  

2
6𝑥 + 15

𝟏(𝟐𝒙 + 𝟓)
6  ×  

2
𝟑(𝟐𝒙 + 𝟓)

e)

3𝑦
12 − 8𝑥  ×  

9 − 6𝑥
5𝑦

f)

To make each calculation easier we can factorise out binomial expressions (e.g. 𝑥 + 2) from each fraction.

𝑥ଶ + 3𝑥 + 2
3  ×  

8
3𝑥 + 6

(𝑥 + 1)(𝒙 + 𝟐)
𝟑  ×  

𝟖
𝟑(𝒙 + 𝟐)g)

𝑥ଶ + 3𝑥 − 10
10  ×  

5
2𝑥 + 10

h)

At which stage should we factorise out any integers or single variables?

𝑥ଶ − 9
7  ×  

3
4𝑥 − 12

i)

𝑥ଶ + 4𝑥 − 5
3𝑥ଶ − 6𝑥  ×  

2𝑥ଶ − 14𝑥 + 20
𝑥ଶ − 25

j)
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�                �

!
Dividing	Algebraic	Fractions	

Video	22	on	Corbettmaths

�

�

Question	1:	 Express	the	following	as	a	single	simpli&ied	fraction.	

(a)	 	 	 	 	 (b)	 	 	 	 (c)	
	

(d)	 	 	 	 	 (e)	 	 	 	 (f)	
	

(g)	 	 	 	 	 (h)	 	 	 	 (i)	

Question	2:		 Express	the	following	as	a	single	fraction.	Simplify	if	possible.	

(a)	 	 	 	 	 (b)	 	 	 	 (c)	
	

(d)	 	 	 	 	 (e)	 	 	 	 (f)	
	

(g)	 	 	 	 	 (h)	 	 	 	 (i)	
	

(j)	 	 	 	 	 	 	 (k)	 	 	 	 	

	

(l)	 	 	 	 	 	 	 (m)	

	

�

Examples

Workout

Answers

© CORBETTMATHS 2016

Click	here

Click	here

Scan	here

Scan	here
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Fill in the table. One row has mulƟple possible correct answers. 

First Expression Second Expression Highest Common Factor Lowest Common MulƟple 

3𝑥ଶ𝑦ଷ 4𝑥ସ 𝑥ଶ  

(𝑥 + 3)ଶ(𝑦 + 1) (𝑥 + 3)(𝑥 + 4)(𝑦 + 1)  (𝑥 + 3)ଶ(𝑥 + 4)(𝑦 + 1) 

9𝑥ଷ𝑦𝑧 6𝑥ଶ𝑦ଶ𝑧ଶ   

𝑥ଶ + 7𝑥 + 6 (𝑥 + 6)(𝑥 + 2)   

𝑥ଶ − 9  𝑥 − 3  (𝑥 + 3)(𝑥 − 3) 

 2𝑥ଶ𝑦 2𝑥𝑦 14𝑥ଶ𝑦ଷ 

2𝑦ଶ − 7𝑦 − 4 3𝑦ଶ − 11𝑦 − 4   

  5𝑎ଶ𝑏 5𝑎ଶ𝑏 

  1 10(𝑥 − 3)(𝑥 + 2)(𝑥 − 1) 

12𝑥ଷ𝑦ଶ  6𝑥𝑦 36𝑥ଷ𝑦ଶ𝑧 

96𝑎𝑏ଷ  24 288𝑎𝑏ଷ 
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Simplify:

1) "$
! +

#$
*

2) $
! +

#$
*

3) $
! +

$
*

4) $
! −

$
*

5) $
* −

$
!

6) *$
* −

$
!

7) *
$ +

!
$

8) *
$# +

!
$

9) *
!$# −

!
$

10) %
!$# −

!
$

11) %
!$/ +

!
$

12) %
!$/ +

!
"$

13) %
!$/ −

!
"$#

14) %/
!$/ +

!
"$#

15) /
!$/ −

!
"$$
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A
d

d
in

g
 a

n
d

 S
u

b
tr

ac
ti

n
g

 A
lg

eb
ra

ic
 

Fr
ac

ti
on

s 

S
im

pl
ify

: 

(a
) 

௫ ହ
+

௫ ଺  
(b

) 
௫ ଷ
+

௫ ଼ 

(c
) 

௫ ଶ
−

௫ ଷ  
(d

) 
௫ ସ
−

௫ ଽ 

(e
) 

ଶ௫ ଷ
+

௫ ସ 
(f

) 
ଷ௫ ହ
+

ଶ௫ ଽ
 

(g
) 

ଷ௫ ହ
−

ଶ௫ ଻
 

(h
) 

ସ௫ ଷ
−

ହ௫ ଼
 

 S
im

pl
ify

: 

(a
) 

ଷ ௫
+

ହ ௫  
(b

) 
଺ ௬
−

ସ ௬ 

(c
) 

ଶ ௫
+

ହ ଶ௫
 

(d
) 

଺ ௫௬
−

ସ ௫ 

(e
) 

ଶ ௫
+

଻ ௫మ
 

(f
) 

ସ ௫௬
−

ଶ ଷ௫
 

(g
) 

ହ ସ௔
−

ଵ ௕ 
(h

) 
଻ ௔௕
−

ଷ ଶ௔
 

 S
im

pl
ify

: 

(a
) 

ଷ௬ ଺௫
+

ହ ଽ௫
 

(b
) 

ହ ௫௬
−

ଷ௫ ௬
 

(c
) 

ଷ ௔௕
+

଺௕ ହ௔
 

(d
) 

଻ ௫మ
−

ଶ ௫ 

 S
im

pl
ify

: 

(a
) 

ଷ ௫
+

ହ ଷ௫
+

ଶ ଷ  

(b
) 

଼ ௫௬
+

ଶ௬ ௫
−

௫ ௬ 
 

(c
) 

ଽ ௔మ
௕
−

ଷ ௔௕
−

ଵ ௔௕
మ 

A
d

d
in

g
 a

n
d

 S
u

b
tr

ac
ti

n
g

 A
lg

eb
ra

ic
 

Fr
ac

ti
on

s 

S
im

pl
ify

: 

(a
) 

௫ ହ
+

௫ ଺  
(b

) 
௫ ଷ
+

௫ ଼ 

(c
) 

௫ ଶ
−

௫ ଷ  
(d

) 
௫ ସ
−

௫ ଽ 

(e
) 

ଶ௫ ଷ
+

௫ ସ 
(f

) 
ଷ௫ ହ
+

ଶ௫ ଽ
 

(g
) 

ଷ௫ ହ
−

ଶ௫ ଻
 

(h
) 

ସ௫ ଷ
−

ହ௫ ଼
 

 S
im

pl
ify

: 

(a
) 

ଷ ௫
+

ହ ௫  
(b

) 
଺ ௬
−

ସ ௬ 

(c
) 

ଶ ௫
+

ହ ଶ௫
 

(d
) 

଺ ௫௬
−

ସ ௫ 

(e
) 

ଶ ௫
+

଻ ௫మ
 

(f
) 

ସ ௫௬
−

ଶ ଷ௫
 

(g
) 

ହ ସ௔
−

ଵ ௕ 
(h

) 
଻ ௔௕
−

ଷ ଶ௔
 

 S
im

pl
ify

: 

(a
) 

ଷ௬ ଺௫
+

ହ ଽ௫
 

(b
) 

ହ ௫௬
−

ଷ௫ ௬
 

(c
) 

ଷ ௔௕
+

଺௕ ହ௔
 

(d
) 

଻ ௫మ
−

ଶ ௫ 

 S
im

pl
ify

: 

(a
) 

ଷ ௫
+

ହ ଷ௫
+

ଶ ଷ  

(b
) 

଼ ௫௬
+

ଶ௬ ௫
−

௫ ௬ 
 

(c
) 

ଽ ௔మ
௕
−

ଷ ௔௕
−

ଵ ௔௕
మ 
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Simplify the following as far as possible:

1) %
!$/ +

!
$

2) %
!$/ +

!
"$

3) %
!$/ −

!
"$#

4) %/
!$/ +

!
"$#

5) /
!$/ −

!
"$$

Simplify the following as far as possible:

1) (
$#,# −

(
$,!

2) $
$#,# −

(
$,!

3) $
$#,$,! −

(
$,!

4) $,"
$#,$,! −

(
$,!

5) $,"
$#,$,! −

!$
$,!

Simplify the following as far as possible:

1) !$-(
$-# −

$,*
$,!

2) (($-!+
!$#-(($,% −

"
$-%

Challenge: Express the following as a 
fraction in its simplest form:
3

) − 1 +
2

) + 1 +
4

) − 3
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ALGEBRAIC FRACTIONS 
ADDITION AND SUBTRACTION

 
Ref: G282.1R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Simplify 

  

x
5
+ 3x

4
 

A2 Simplify 

  

3x
2
− 5x

6
 

A3 Simplify 

  

x + 3
5

+ x −5
4

 

A4 Simplify 

  

2x −1
3

− 2
5

 

B1 Simplify 

  

4
x −1

+ 3
x +1

 

B2 Simplify 

  

3
x +1

− 6
2x + 3

 

B3 Simplify 

  

3
2x − 3

− 1
x + 2

 

B4 Simplify 

  

3
x −1

− 2
x

 

C1 Simplify 

  

2
x −1

+ x −11
x2 + 3x − 4

 

C2 Simplify 

  

2
x + 2

+ x
x2 +5x + 6

 

C3 Simplify 

  

2
x −1

+ x
x2 − 4x + 3

 

C4 Simplify 

  

5
2x − 6

− x + 2
x2 − 4x + 3

 

D1 Simplify 

  
1+ 4

(x + 3)(x − 2)
 

D2 Simplify 

  
1+ x2 + x − 6

(x + 4)(x − 2)
 

D3 Simplify 

  
2+ 5− x

x2 − 2x −15
 

D4 Simplify 

  
5− (x + 2) ÷ x2 − 4

x − 3
⎛
⎝⎜

⎞
⎠⎟
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A
lg
eb

ra
ic

F
ra

ct
io
n
s

P
at
ro
n
s
ar
e
re
m
in
d
ed

th
at

if
so
m
et
h
in
g
lo
ok

s
li
ke

it
fa
ct
or
is
es

th
en

fa
ct
or
is
e
it
.
A
n
d
d
on

’t
m
ak
e

th
e
d
on

ke
y-
li
ke

m
is
ta
ke

2
+

x

3
+

x
=

2 3
or

2
+

x

3
+

x
=

3 4
.

Y
ou

ca
n
on

ly
ca
n
ce
l
w
h
en

th
er
e
is

a
m
u
lt
ip
li
ca
ti
ve

re
la
ti
on

sh
ip
;
fo
r
ex
am

p
le

2x
+
2

x
2
+

x
=

2(
x
+
1)

x
(x

+
1)

=
2 x
.

1.
C
om

b
in
e
th
e
fo
ll
ow

in
g
al
ge
b
ra
ic

fr
ac
ti
on

s,
fu
ll
y
si
m
p
li
fy
in
g
yo
u
r
an

sw
er
.

(a
)

2

x
+
4
+

3

x
+
1
.

5
x
+

1
4

(
x
+

1
)
(
x
+

4
)

(b
)

3

x
�

2
+

5

x
+
4
.

8
x
+

2
(
x
+

4
)
(
x
�

2
)

(c
)

3

x
�

1
�

5

x
+
2
.

1
1
�

2
x

(
x
�

1
)
(
x
+

2
)

(d
)

1

x
�

5
�

3

x
�

7
.

8
�

2
x

(
x
�

5
)
(
x
�

7
)

(e
)

3

2x
+
4
�

1

3x
+
6
.

7
6
(
x
+

2
)

(f
)

a

x
+

b
+

a

x
+

c
.

2
a
x
+

a
b
+

a
c

(
x
+

b
)
(
x
+

c
)

(g
)
2
+

3

x
�

5
.

2
x
�

7
x
�

5

(h
)

5

2
�

x
+
3
+

1

x
+
1
.

3
x
2
�

7
x
�

1
3

(
x
+

1
)
(
x
�

2
)

(i
)

a

x
+

k
+

b

x
+
2k

.
a
x
+

b
x
+

2
a
k
+

b
k

(
x
+

k
)
(
x
+

2
k
)

(j
)

5

2x
+
3
�

2x
.

5
�

6
x
�

4
x
2

2
x
+

3

(k
)

1

(x
�

1)
2
�

2

x
�

1
.

3
�

2
x

(
x
�

1
)
2

(l
)

5

x
2
+
3x

+
2

x
+
3
.

2
x
+

5
x
(
x
+

3
)

(m
)

x

x
2
�

x
�

6
�

3

2x
+
4
.

9
�

x
2
(
x
�

3
)
(
x
+

2
)

(n
)

x
+
1

x
2
�

4x
+
3
�

x
�

3

x
2
�

1
.

8
(
x
+

1
)
(
x
�

3
)

(o
)

2 x
�

3

x
2
�

x
�

4

x
�

1
.

�
2
x
+

5
x
(
x
�

1
)

(p
)

1

x
�

1
�

1

x
2
+

x
�

2
+

4

x
+
2
.

5
x
�

3
(
x
�

1
)
(
x
+

2
)

(q
)

2

x
2
�

x
�

1

x
2
�

1
.

(r
)

3

2x
�

3
+

1

x
�

4
�

5x

2x
2
�

11
x
+
12

.

�
1
5

(
2
x
�

3
)
(
x
�

4
)

(s
)

a

x
+
1
�

b

x
2
+
2x

+
1
�

c

(x
+
1)

3
.

a
x
2
+

2
a
x
�

b
x
+

a
�

b
�

c
(
x
+

1
)
3

2.
W
ri
te

th
e
fo
ll
ow

in
g
as

a
si
n
gl
e
fr
ac
ti
on

.

(a
)

1
2

x
�
4
�

3
.

x
�

4
1
4
�

3
x

(b
)

3
1

x
�
2
+

2 x

.
3
x
(
x
�

2
)

3
x
�

4

(c
)

1 x

2
�

3 x

.
1

2
x
�

3

(d
)

4
x
�
1

1
�

3
x
�
1

.
4

x
�

4

(e
)
2
+

5
x
+
3

1
x
+
3
�

7
.

�
2
x
+

1
1

7
x
+

2
0

(f
)
a
�

c
x
+
b

e
+

f
x
+
b

.
a
x
+

a
b
�

c
e
x
+

e
b
+

f

(g
)

3
x
�
2
+
2

1
�

4 x

.
x
(
2
x
+

1
)

(
x
�

2
)
(
x
�

4
)

(h
)

4 3
x

1 x
�

2
x
+
1

.
4
(
x
+

1
)

3
(
1
�

x
)

(i
)

1
x
�
1
+

3
x
�
2

1
x
�
1
�

2
x
+
3

.
(
4
x
�

5
)
(
x
+

3
)

(
x
�

2
)
(
5
�

x
)

(j
)
1
�

2
x
�
3

1
x
+
2
�

1
.

�
(
x
�

5
)
(
x
+

2
)

(
x
�

3
)
(
x
+

1
)

(k
)

a
�
b

b
+

c�
b

c
a b
�

b c

.

(l
)
1
+

1

1
+

1
1+

1 x

.
3
x
+

2
2
x
+

1

1
J
.M

.S
t
o
n
e
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(m) 3�
5

x�1

x� 4
x�1

. 3x2�3x�17
x2�x�4

(n)
1

1
1
x+1

+ 1
� 1

1 + 1
1+ 1

x

. 0 (ho ho)

(o)
2

3 + 4
5+ 6

x

� 1

2 + 3
4+ 5

x

. 34x2+65x+30
(19x+18)(11x+10)

3. Cancel the following to their simplest form.

(a)
x2 + 3x

2x+ 6
.

(b)
x2 � 1

x2 + 5x+ 4
. x�1

x+4

(c)
2x2 + 7x� 4

2x2 + 9x� 5
. x+4

x+5

(d)
4x2 � 8x� 12

2x2 � 2x� 12
. 2(x+1)

(x+2)

(e)
4⇡x2 � ⇡

12⇡x2 � 10⇡x+ 2⇡
. 2x+1

2(3x�1)

(f)
2a2x2 + a2x� 10a2

2ax2 � 2ax� 4a
. a(2x+5)

2(x+1)

(g)
12x4 + 17x3 � 5x2

9x3 � 25x
. x(4x�1)

3x�5

(h)
x2 + 6x+ 8

x2 � 4x+ 3
÷ 2x+ 8

x� 3
. x+2

2(x�1)

(i)
⇡x2 � ⇡x� 2⇡

x3 + x2 � 6x
÷ 2x+ 2

3x+ 9
. 3⇡

2x

(j)
12x2 + 10x+ 2

2x� 6
÷ 18x2 + 15x+ 3

5x� 15
. 5

3

(k)
2x2 + 2x� 4

3x3 � 3x
÷ 4x+ 8

9 + 9x
. 3

2x

(l)
4x2 � 1

2x2 � 7x� 4
÷ 2x2 + 5x� 3

2x2 � 2x� 24
. 2

(m)
6⇡x2 + 19⇡x+ 10⇡

3⇡x3 + 4⇡x2 � 7⇡x
÷ 6x+ 15

18x+ 42
. 2(3x+2)

x(x�1)

4. Find the value of the capital letters which make the following identities correct.

(a)
A

x
+

B

x+ 1
⌘ 5x+ 2

x(x+ 1)
. A = 2, B = 3

2 J.M.Stone
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Ex1
Solve,

Ex2
Solve,! + 1! + 4

2 5
+ = 5 ! − 3! + 1

3 5
− = 1 

Q1
Solve the following equations.

[a] ! + 4! + 3
4 5

+ = 2

[b] ! + 3! − 1
2 6

+ = 4 

[c] ! + 1! − 1
4 6

− = 1 

[f] 2! + 3! + 5
3 4

+ = 2 

[d] ! + 3! + 2
2 3

+ = 1 

[e] 7! − 7! + 2
2 4

+ = 6 

[g] 3! + 8! + 3
6 5

+ = 9 

[h] 7! + 6! + 2
6 2

+ = 6

Q2
Solve the following equations.

[f] 5! + 63! − 2
6 7

+ = 7 

[g] 4! + 39! + 8
6 5

+ = 5 

[h] 2! − 82! + 7
6 3

+ = 5

[e] 4! − 58! − 1
5 2

+ = 3 

[b] 3! + 16! − 1
3 7

− = 10 

[c] 3! + 12! + 5
2 5

− = 2 

[d] 2! − 32! + 4
7 2

+ = 1

[a] 5! + 73! + 1
2 6

+ = 2 
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Ex3
Solve,

Ex4
Solve,

Q3
Solve the following equations.

Q4
Solve the following equations.

54
! + 6 ! + 8

+ = 1 43
! − 6 ! − 9

+ = 1

[b] 24
! − 5 ! − 8

+ = 3

[c] 42
! − 9 ! − 7

+ = 2

[d] 23
! − 1 ! − 3

+ = 1

[e] 61
2! − 7 ! + 4

+ = 1

[f] 41
2! − 5 ! + 2

+ = 1

[g] 25
2! − 3 ! − 6

+ = 1

[h] 52
5! + 2 ! + 4

+ = 1

[f] 63
4! + 7 2! + 5

+ = 3

[g] 23
4! + 9 2! + 7

+ = 1

[h] 53
2! − 1 2! − 7

+ = 2

[b] 35
2! − 6 2! + 6

+ = 1

[c] 46
4! + 1 2! + 3

+ = 2

[d] 42
4! − 9 2! − 3

+ = 2

[a] 64
2! − 1 4! − 7

+ = 2 [e] 46
2! − 3 3! − 7

+ = 2

[a] 42
! + 6 ! + 8

+ = 2
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�
   

   
   

   
   
�

!
Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
os
	21

	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	si
mp

li?
ied

	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

(k
)	

	
	

	
(l)
	

Qu
es
tio
n	2

:	
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	si
mp

li?
ied

	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

(k
)	

	
	

	
(l)
	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re
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�
   

   
   

   
   
�

!
Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
os
	21

	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	3

:		
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	si
mp

li?
ied

	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

	 (j)
	

	
	

	
	

(k
)	

	
	

	
(l)
	

Qu
es
tio
n	4

:		
Ex
pr
es
s	t
he
	fo
llo
wi
ng
	as
	a	
sin
gle
	si
mp

li?
ied

	fr
ac
tio
n.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

�
   

   
   

   
   
�

!
Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
os
	21

	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	5

:		
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	

(a
)	

	
	

	
	

	
(b
)	

	 (c)
	

	
	

	
	

	
(d
)	

	 (e
)	

	
	

	
	

	
	

	 Qu
es
tio
n	6

:	
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	

(a
)	

	
	

	
	

	
(b
)	

	 (c)
	

	
	

	
	

	
(d
)	

	 (e
)	

	
	

	
	

	
(f)
	

	 �
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re



Fluency Practice

Page 311

�
   

   
   

   
   
�

!
Al
ge
br
aic
	Fr
ac
tio
ns
	

Vi
de
os
	21

	on
	w
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.co
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ett
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th
s.c
om

Qu
es
tio
n	5

:		
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	

(a
)	

	
	

	
	

	
(b
)	

	 (c)
	

	
	

	
	

	
(d
)	

	 (e
)	

	
	

	
	

	
	

	 Qu
es
tio
n	6

:	
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	

(a
)	

	
	

	
	

	
(b
)	

	 (c)
	

	
	

	
	

	
(d
)	

	 (e
)	

	
	

	
	

	
(f)
	

	 �
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re
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S
ol

vi
n

g
 w

it
h

 A
lg

eb
ra

ic
 F

ra
ct

io
n

s 

 S
ol

ve
 

(a
) 

௫ି
ଵ

ଷ
=
2 

(b
) 

ଶ௫
ି
ଷ

ହ
=
7 

(c
) 

௫ା
ଵ

ଵ଴
=

ଷ௫ ହ
 

(d
) 

௫ି
଼

଺
=

ଷି
௫ ସ
 

 S
ol

ve
 

(a
) 

௫ ଶ
+

௫ ଷ
=
5 

(b
) 

଼௫ ଵହ
−

௫ ହ
=
6 

(c
) 

௫ା
ଷ

଼
+

௫ା
ସ

ଷ
=
4 

 

(d
) 

௫ା
ଵ

ଷ
+

௫ ସ
=
5 

(e
) 

௫ା
ଵ

ଶ
+

ଷ௫
ି
ଵ

ସ
=
4 

(f
) 

௫ା
ଵଷ ଶ
−

ଵଶ
ି
ଷ௫ ଷ
=
1 

 S
ol

ve
 

(a
) 

ସ
௫ା

ଵ
+

ହ
௫ା

ଶ
=
2 

(b
) 

ଷ
௫ା

ଶ
+

ସ
௫ି

ଷ
=
2 

(c
) 

ହ
ଷ௫
ା
ଶ
−

ଷ
ଶ௫
ି
ଷ
=
4 

 

(d
) 

ଵ଼
ସ௫
ି
ଵ
−

ଵ
௫ା

ଵ
=
1 

(e
) 

ଷ
ଶ௫
ି
ଵ
−

ସ
ଷ௫
ି
ଵ
=
1 

     

S
ol

vi
n

g
 w

it
h

 A
lg

eb
ra

ic
 F

ra
ct

io
n

s 

 S
ol

ve
 

(a
) 

௫ି
ଵ

ଷ
=
2 

(b
) 

ଶ௫
ି
ଷ

ହ
=
7 

(c
) 

௫ା
ଵ

ଵ଴
=

ଷ௫ ହ
 

(d
) 

௫ି
଼

଺
=

ଷି
௫ ସ
 

 S
ol

ve
 

(a
) 

௫ ଶ
+

௫ ଷ
=
5 

(b
) 

଼௫ ଵହ
−

௫ ହ
=
6 

(c
) 

௫ା
ଷ

଼
+

௫ା
ସ

ଷ
=
4 

 

(d
) 

௫ା
ଵ

ଷ
+

௫ ସ
=
5 

(e
) 

௫ା
ଵ

ଶ
+

ଷ௫
ି
ଵ

ସ
=
4 

(f
) 

௫ା
ଵଷ ଶ
−

ଵଶ
ି
ଷ௫ ଷ
=
1 

 S
ol

ve
 

(a
) 

ସ
௫ା

ଵ
+

ହ
௫ା

ଶ
=
2 

(b
) 

ଷ
௫ା

ଶ
+

ସ
௫ି

ଷ
=
2 

(c
) 

ହ
ଷ௫
ା
ଶ
−

ଷ
ଶ௫
ି
ଷ
=
4 

 

(d
) 

ଵ଼
ସ௫
ି
ଵ
−

ଵ
௫ା

ଵ
=
1 

(e
) 

ଷ
ଶ௫
ି
ଵ
−

ସ
ଷ௫
ି
ଵ
=
1 
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Algebraic Fractions Revision 

(a) (b) (c) (d) 

Simplify 
௫(௫ିହ)
௫మ

 Simplify 
௫మାଶ௫

௫మା଻௫ାଵ଴
 Simplify 

௫మି௫ି଺
௫మା଺௫ା଼

 Simplify 
ଷ௫మିଵଷ௫ାସ

௫మିଵ଺
 

(e) (f) (g) (h) 

Simplify 
௫మ

௫ିଶ
× ଷ௫ି଺

ସ௫
 Simplify 

௫(௫ିଵ)
௫మାଶ௫

÷ ௫మିଵ
ଷ௫

 
Write as a single fraction 

𝑥
3
+
2𝑥
5

 

Write as a single fraction 
5𝑥
6
−
𝑥
4
 

(i) (j) (k) (l) 

Simplify fully 
5
𝑥ଶ

+
4
3𝑥

 

Simplify fully 
3

𝑥 + 2
−

2
𝑥 − 1

 

Write as a single fraction 
2𝑥 − 1
5

+
𝑥 + 3
4

 

Simplify fully 
𝑥

2𝑥 + 4
−

3
𝑥ଶ + 5𝑥 + 6

 

(m) (n) (o) 

Solve 
௫
ଷ
+ ଶ௫ିଵ

ସ
= 1 Solve 

ଶ(௫ାଵ)
ହ

= ଼ା௫
଺

 Solve 
ହ

௫ାଷ
+ ଷ

௫ିଵ
= 4 
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ALGEBRAIC FRACTIONS 
EQUATIONS

 
Ref: G283.1R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Solve 

  

3x
5
+ 3= 7  

A2 Solve 

  

x + 4
3

= 11  

A3 Solve 

  

5x −11
3

= x  

A4 Solve 

  

7x −16
2

= 2x − 3  

B1 Solve 

  

x + 4
2

= x +10
3

 

B2 Solve 

  

x − 2
3

= x + 4
5

 

B3 Solve 

  

x −10
10

= 10− x
3

 

B4 Solve 

  

2
5x − 2

= 3
6x +1

 

C1 Solve 

  

x −1
2

+ 2x + 3
4

= 1 

C2 Solve 

  

2x −1
4

+ x −1
5

= 2  

C3 Solve 

  

6x −1
4

− 5− 2x
2

= 1 

C4 Solve 

  

2x +1
3

+ x −5
2

= 4  

D1 Solve 

  

6
x − 2

− 6
x +1

= 1 

D2 Solve 

  

3
x + 2

+ 4
x − 3

= 2  

D3 Solve 

  

3
x +1

+ 2
2x − 3

= 1 

D4 Solve 

  

4
2x +1

+ 1
4x2 −1

= 3 
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O
p

er
at

io
n

s 
w

it
h

 A
lg

eb
ra

ic
 F

ra
ct

io
n

s 

S
im

pl
ify

 

(a
) 

௫ ଶ
×

௫ ହ  
(b

) 
ଶ௫ ହ
×

ଵ଴ ଷ௬
 

(c
) 

ଶ௫
మ ଻
×

௫ ହ 
(d

) 
ହ௫
௬

ଵଵ
×

ଷଷ ଶ௫
 

(e
) 

௫ ଷ
÷

௫ ଻  
(f

) 
ଶ௫ ହ
÷

ଵ଴
௬ ଷ
 

(g
) 

ଶ௫
మ ଻
÷

௫ ହ 
(h

) 
ହ௫ ଵଵ
௬
÷

ଷ ଶ௫
 

 S
im

pl
ify

 

(a
) 

௫ ହ
+

௫ ଺  
(b

) 
ଷ௫ ହ
−

ଶ௫ ଽ
 

(c
) 

ଷ ௫
+

ହ ଶ௫
  

(d
) 

଺ ௫௬
−

ସ ଷ௫
 

(e
) 

ଶ ௫
+

଻ ௫మ
  

(f
) 

௫ ଶ
+

௫ା
ଵ

ସ
 

(g
) 

ଶ௫ ଷ
+

௫ା
ଶ ଽ
 

(h
) 

௫ା
ସ

ହ
−

௫ ଻ 

 S
im

pl
ify

 

(a
) 

௫ି
ଷ

ହ
×

ଵହ
ଶ௫
ି
଺ 

(b
) 

௫ ଺
÷

ଶ௫
మ ା
௫

ଷ
 

(c
) 

௫మ
ି
ଵ

଼
÷

௫ା
ଵ

ସ
 

(d
) 

  
ହ௫
ା
ହ

ସ
×

௫మ
ା
ଶ௫
ା
ଵ

ଶ
 

 S
im

pl
ify

 

(a
) 

௫ା
ଶ

ଶ
+

௫ା
ଷ

ହ
 

(b
) 

௫ି
ଷ

ଷ
+

௫ା
ସ

଻
 

(c
) 

ଶ௫
ା
ଵ

ଶ
−

ଷ௫
ା
ଵ

ହ
 (

d)
 

଻௫
ା
ସ

ଶ
−

ଶ௫
ି
ଵ

଻
 

 S
im

pl
ify

 

(a
) 

ଶ
௫ା

ଵ
+

ଷ
௫ା

ଶ 
(b

) 
ହ

௫ି
ଷ
−

ଷ
௫ା

ଶ 

(c
) 

ହ
௫ି

ଷ
−

ଷ
ଶ௫
ା
ଵ 

(d
) 

଼
௫ି

ଵ
+

ଶ
ଷ௫
ି
ଶ 

O
p

er
at

io
n

s 
w

it
h

 A
lg

eb
ra

ic
 F

ra
ct

io
n

s 

S
im

pl
ify

 

(a
) 

௫ ଶ
×

௫ ହ  
(b

) 
ଶ௫ ହ
×

ଵ଴ ଷ௬
 

(c
) 

ଶ௫
మ ଻
×

௫ ହ 
(d

) 
ହ௫
௬

ଵଵ
×

ଷଷ ଶ௫
 

(e
) 

௫ ଷ
÷

௫ ଻  
(f

) 
ଶ௫ ହ
÷

ଵ଴
௬ ଷ
 

(g
) 

ଶ௫
మ ଻
÷

௫ ହ 
(h

) 
ହ௫ ଵଵ
௬
÷

ଷ ଶ௫
 

 S
im

pl
ify

 

(a
) 

௫ ହ
+

௫ ଺  
(b

) 
ଷ௫ ହ
−

ଶ௫ ଽ
 

(c
) 

ଷ ௫
+

ହ ଶ௫
  

(d
) 

଺ ௫௬
−

ସ ଷ௫
 

(e
) 

ଶ ௫
+

଻ ௫మ
  

(f
) 

௫ ଶ
+

௫ା
ଵ

ସ
 

(g
) 

ଶ௫ ଷ
+

௫ା
ଶ ଽ
 

(h
) 

௫ା
ସ

ହ
−

௫ ଻ 

 S
im

pl
ify

 

(a
) 

௫ି
ଷ

ହ
×

ଵହ
ଶ௫
ି
଺ 

(b
) 

௫ ଺
÷

ଶ௫
మ ା
௫

ଷ
 

(c
) 

௫మ
ି
ଵ

଼
÷

௫ା
ଵ

ସ
 

(d
) 

  
ହ௫
ା
ହ

ସ
×

௫మ
ା
ଶ௫
ା
ଵ

ଶ
 

 S
im

pl
ify

 

(a
) 

௫ା
ଶ

ଶ
+

௫ା
ଷ

ହ
 

(b
) 

௫ି
ଷ

ଷ
+

௫ା
ସ

଻
 

(c
) 

ଶ௫
ା
ଵ

ଶ
−

ଷ௫
ା
ଵ

ହ
 (

d)
 

଻௫
ା
ସ

ଶ
−

ଶ௫
ି
ଵ

଻
 

 S
im

pl
ify

 

(a
) 

ଶ
௫ା

ଵ
+

ଷ
௫ା

ଶ 
(b

) 
ହ

௫ି
ଷ
−

ଷ
௫ା

ଶ 

(c
) 

ହ
௫ି

ଷ
−

ଷ
ଶ௫
ା
ଵ 

(d
) 

଼
௫ି

ଵ
+

ଶ
ଷ௫
ି
ଶ 
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1) Make 6 the subject of %3 	=
+
4 	−

%
5	

2) Make 7 the subject of '2 	=
(.
6 	−

!
7	

3) Make 8 the subject of ($ 	=
"
/ 	−

"
8	

4) Make 7 the subject of (2 	=
(.
6 	+

%
7	

5) Make 9 the subject of %3 	=
(
4 	+

'
5	

1) Make : the subject of 
(
(.3 	−

#
4 =

+
9	

Give your answer in its simplest form.

2) Make ) the subject of ('$ 	−
(
/ =

#8
: 	

Give your answer in its simplest form. 

3) Make ; the subject of #!2 	−
(
6 =

(
;	

Give your answer in its simplest form. 

4) Make ; the subject of (!2 	+
*
6 =

'
;	

Give your answer in its simplest form. 

5) Make ; the subject of "*2 	+
(
6 =

7
;	

Give your answer in its simplest form.


