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Question 1 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 1 34 2− −
+  

b) 2 15 25− −
+  

c) 4 12 8− −
+  

d) 5 22 8− −
−  

e) 3 2 13 9 27− − −
+ +  

3
8

, 2
25

, 3
16

, 1
64

, 7
81
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Question 2 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 
1 1
2 24 9+  

b) 
11
3264 64+  

c) 
1 1
2 416 16+  

d) 
31

2 29 9+  

e) 
51

2 24 4+  

5 , 12 , 6 , 30 , 34  
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Question 3 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 
1 1
2 29 9

−
+  

b) 
1 1
2 24 4

−
+  

c) 
1 1
3 38 8

−
+  

d) 
31

2 225 25
−

−  

e) 
31

2 236 36
−

−  

10
3

, 5
2

, 5
2

, 624
125

, 1295
216
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Question 4 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 
3 2

3216 8+  

b) 
2 3
3 227 25+  

c) 
4 1
3 48 16+  

d) 
5 3
3 48 16−  

e) 
4 3
3 427 81−  

68 , 134 , 18 , 24 , 54  
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Question 5 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 
3
29  

b) 
2
38

−
 

c) 
3
216

−
 

d) 
4
327  

e) 
3
481

−
 

27 , 1
4

, 1
64

, 81 , 1
27
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Question 6 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) ( )
2

2
3

−

 

b) ( )
3
24

9
 

c) ( )
1
225

16

−

 

d) ( )
3
481

16
 

e) ( )
3
22.25  

9
4

, 8
27

, 4
5

, 27
8

, 27
8
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Question 7 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) ( )
3
271

9
 

b) ( )
1
245

9

−

 

c) ( )
5
212

4
 

d) ( )
2
3174

27
 

e) ( )
3
216

4

−

 

64
27

, 3
7

, 243
32

, 25
9

, 8
125
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Question 8 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 5 9 832 8 2−
× ×  

b) 4 118 2−
×  

c) 
6

3

8

16
 

d) 4 1127 3−
×  

e) ( )
1
26 3 25 25 125× ÷  

64 , 1
2

, 64 , 1
3

, 125  
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Question 9 

Simplify the following without the use of a calculator, showing clearly all the steps in 

your calculations. 

a) 

1
2

3
4

16

81

 

b) 
5 1
2 2

62

8 2
−

×

 

c) 16 8 4 22 4 8 16− −
× × ×  

d) 

1
1 1 3
2 436 16

 
+ 

 
 

e) 

2
31 3 11

3 32 4
1
2

1
125 25 16 64

49

−

−

 
× + × + 

 
 

 

4
27

, 1
2

, 16 , 2 , 1
16
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Question 1 

Simplify fully each of the following expressions. 

a) 2 3 44 3a b ab×  

b) ( )
4

3 22a b  

c) 
3 2 2 3

2 3

3 6

2

a b c ab c

a bc

×
 

d) 
( )
( )

2
2

3

4

2

xy

x
 

e) 

( )

6 4

2
2 3

9

3

x y

x y

 

3 712a b , 12 816a b , 2 39a b c , 
42y

x
, 

4

1

3xy
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Question 2 

Simplify fully each of the following expressions. 

a) 
6

2

x

x
−

 

b) 
5

2

12

3

y

y

−

−
 

c) ( )
3

3 43t q  

d) 
( )

34

5

3 10

125

z z

z

×
 

8x , 3

3

4
4 or y

y

− , 9 1227t q , 224z  
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Question 3 

Simplify fully each of the following expressions. 

a) 
5
2x x×  

b) 3 12 2y y
−

×  

c) 
1
2 22 3w w×  

d) 
4
3 3 22 4t t×  

e) 
3
2 34k k

−
×  

3x , 24y , 
5
26w , 28t , 

3
24k

−
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Question 4 

Simplify fully each of the following expressions. 

a) 
1
2

4
32k h

 
 
 

 

b) ( )
1
26 29a b

−

 

c) ( )
4

2 62 5pq p q×  

d) 
( )

( )

4
3 2

2
2 6

12

4

x y z

x z

 

2 1216k h , 3 1

3

11 or  
3 3

a b
a b

− − , 5 1180 p q , 
8 8

8 8 8

8
3
4

3
 or 

4

x y
x y z

z

−  
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Question 5 

Simplify fully each of the following expressions. 

a) ( )
3

2 32ab c  

b) ( )
3

3 21
2

x y  

c) ( )
1
26 49a b  

d) ( )
1
28 216 p q

−  

3 6 98a b c , 9 61
8

x y , 3 23a b , 
4

4 1 4
4 or

p
p q

q

−  
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Question 6 

Simplify fully each of the following expressions. 

a) 
1
23 12 2a a a

− 
+ 

 
 

b) 
1 1
2 24 2b b b
 

+ 
 

 

c) ( )
3
2 13c c c

−
+  

d) 
3 1
2 223 4 2d d d

−− 
− 

 
 

7
224 2a a+ , 

3
28 4b b+ , 

51
2 23c c+ , 

1
212 6d d

−
−  
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Question 7 

Simplify fully each of the following expressions. 

a) 
1
212 3a a a

−− 
− 

 
 

b) 
1
22 23 2b b b

−− 
+ 

 
 

c) 
7 1
2 23 2c c c

− 
− 

 
 

d) 
7 1
2 212 2d d d

− 
+ 

 
 

1
22 3a− , 

3
23 6b+ , 

9
236 3c c− ,

5
2 44 2d d+  

 

 

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 8 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) 
2

1 4

2 xx
+  

b) 
2

1
x x

x
−  

c) 3

2

1

2
x

x
−  

d) 3 2

3

3

2
x

x
−  

e) 
1

4
4

x
x

+  

1
2 21

2
4x x

− −
+ , 

3
2 2

x x
−

− , 
3
2 21

2
x x

−
− , 

2
3 33

2
x x

−
− , 

1 1
2 21

4
4x x

−
+  
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Question 9 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) ( ) ( )2 35 2x x x−
− −  

b) ( )( )
1 1
2 21 2x x− −  

c) ( )( )
31

2 21 2x x+ +  

3 110 7x x x−
− + , 

1
23 2x x− + , 

3
12
22 2 2x x x+ + +  
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Question 10 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) ( )
3 3
2 2

2

2x x
−

+  

b) ( )
1 1
2 2

2

2x x
−

−  

c) ( )
3 1
2 2

2

3 2x x
−

+  

d) ( )
5 1
2 2

2

x x+  

e) ( )
2

3 2x −  

3 34 4x x−
+ + , 14 4x x−

− + , 1 34 12 9x x x− −
+ + , 5 32x x x+ + , 

1
29 12 4x x− +  
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Question 11 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) ( )
1
2

2

2 3x +  

b) ( )
1 1
2 2

2

2x x
−

−  

c) ( )
3 3
2 2

2

2 3x x
−

−  

d) ( )
31

2 2

2

2x x
−

−  

e) ( )( )
1 1
2 24 1x x

−
− −  

1
24 12 9x x+ + , 14 4x x−

− + , 3 34 12 9x x−
− + , 1 34 4x x x− −

− + ,
1 1
2 25 4x x

−
− + −  
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Question 12 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) 
3

4

2

x

x

+
 

b) 
3

9 6

3

x x

x

+
 

c) 
5

( 2)(2 3)

4

x x

x

+ −
 

d) 
2 3

2

x x

x

+
 

e) 
2

(2 4)

3

x x

x

−
 

3 21
2

2x x
− −

+ , 
5
2 23 2x x

− −
+ , 3 4 531 1

2 4 2
x x x

− − −
+ − , 

3 1
2 231

2 2
x x+ , 

31
2 22 4

3 3
x x

− −
−  
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Question 13 

Write each of the following expressions as the sum of terms of the form n
kx , where 

k  is a constant. 

a) 
3
2

(3 2)(2 1)

2

x x

x

− −
 

b) 
2(2 3)

4

x

x

+
 

c) 
2 ( 4 )

4

x x x

x

+
 

d) 
( )25 8

4

x x

x

−
 

e) 
2( 3)( 4 )

3

x x x

x

− +
 

31 1
2 2 27

2
3x x x

− −
− + , 

1
2 19

4
1 3x x

− −
+ + , 

5
2 21

4
x x+ , 

3 1
2 25

4
2x x

−
− , 

5 1
2 224

3
4 3x x x+ − −  
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Question 1 

Solve each of the following equations without using a calculator. 

a) 
1
3 2x =  

b) 
1
3 8y

−
=  

c) 
3
2 27z =  

d) 
2
3 64w =  

e) 
1
2

1

4
t
−

=  

8x = , 1
512

y = , 9z = , 512w = , 16t =  
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Question 2 

Solve each of the following equations without using a calculator. 

a) 
3
4 8x

−
=  

b) 
1
3

1

2
y

−
=  

c) ( )
3
23 8z− =  

d) ( )
1
2225 2w

−

=  

1
16

x = , 8y = , 1z = − , 1( )
10

w = ±  
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Question 3 

Solve each of the following equations without using a calculator. 

a) 1

16

x
x

−
=  

b) 
1
23 4 0y

−
− =  

c) 
1
2 18 0w w

−
− =  

d) 
3
2

1
32 0t

t
− =  

4x = ± , 9
16

y = , 1
4

w = , 1
4

t =  
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Question 4 

Solve each of the following equations without using a calculator. 

a) 32 4x x−
=  

b) 22 4 2y+
=  

c) 24 8z z−
=  

d) 
4

2
2

w
=  

e) 2 8 2t
=  

1x = , 1
2

y = , 6
5

z = , 3
2

w = , 7
2

t =  
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Question 5 

Solve each of the following equations without using a calculator. 

a) 23 9x x+
=  

b) 1 2 12 8y y+ −
=  

c) 3 127 9z+
=  

d) 2 3 29 27w w− +
=  

e) 
5 1

2 2
8 2

4

t
t

t

+

−
× =  

2x = , 4
5

y = , 1
9

z = − , 12w = , 2
5

t =  
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Question 6 

Solve each of the following equations without using a calculator. 

a) 22 4x x+
=  

b) 19 27y y−
=  

c) 34 8z z−
=  

d) 
54 2

2
16

w w
w

w

×
=  

e) 
1

27
3 3

3

t

t−
=  

2x = , 3
5

y = , 9
5

z = , 4w = , 1
4

t =  
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Question 7 

Solve each of the following equations without using a calculator. 

a) 
3

2 1

81
3

27

x

x

−

+
=  

b) 
1

5
5

25

y

y−
=  

c) 116
2

2

z
z−

=  

d) 
125

5
5

t−

=  

4
5

x = , 3
2

y = , 1
6

z = − , 7
4

t =  
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Question 8 

Solve each of the following equations without using a calculator. 

a) 3 42 4 2x+
=  

b) 
3

3
9

x
=  

c) 
1

2
2

2

z

z+
=  

d) 
13

9
27

w
w

−

=  

e) 1 27
3

9

t
t+

=  

1
2

x = − , 3
2

y = − , 1
4

z = − , 4w = − , 3
2

t =  
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Question 9 

Solve each of the following equations without using a calculator. 

a) 
1 2
3 33x x

−
=  

b) 
1 1
2 232 0

2
x x

−
− =  

c) 
3 1
2 28 0w x

−
− =  

d) 
1 1
2 2

2

2 0z z z
− 

− = 
 

 

e) 
1
227 125t t

−
=  

1
3

x = , 4
3

y = , 2 2w = ± , 2z = , 9
25

t =  
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Question 10 

Solve each of the following equations without using a calculator. 

a) 24 2 32 0x x+
− − =  

b) 2 32 2 33y y+ −
+ =  

c) 2 13 3 26z z− +
− =  

d) 2 22 3 2 1 0w w+
+ × − =  

3x = , 2,3y = − , 1z = − , 2w = −  
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Question 11 

Solve each of the following equations without using a calculator. 

a) 2 13 3 54x x+
− =  

b) ( )
1

100 10001 10 100 0
tt −

− + =  

c) ( ) ( )23 3 28 3 9 0k k
− + =  

d) 2 2 22 2 3 0p p− −
− − =  

2x = , 3, 1t = − , 1, 2k = − , 2p =  
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Question 12 

Solve each of the following equations without using a calculator. 

a) 
2 1
3 32 5 12 0x x+ − =  

b) 
1 1
4 4 2y y

−
− =  

c) 
1 1
3 36 5z z

−
− =  

d) 
1
23 2 0w w+ − =  

e) 
1 1
3 32 15t t

−
= +  

2764,
8

x = − , 3y = , 1, 216z = − , 4
9

w = , 27, 125t = −  

 

 

 

 

 

 


