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Exercise 1 

1. Write each of the following in its simplest index form.  

 a) 34  32 (b) 2  23 (c) 105  102 (d) 83  85 

 e) 76  7 (f) 54  54 (g) 96  92 (h) 68  65 

 i)  x3  x5 (j)  c2  c9 (k) a2  a12 (l)  y5  y5 

 m) b10  b30 (n) p  p9 (o) d2  d4 (p) q11  q9 

 q) t3  t7 (r)  f 4  f 3 (s)  k  k12 (t)  z50  z50 

 u) x30  x50 (v) y19  y (w) a25  a65 (x) b1  b0 

 

 

2.  Write each of the following in its simplest index form. 

 a) 28  23 (b) 54  52 (c)  129  1 26 (d) 711  74 

 e) 205  20 (f) 88  84 (g) 318  33 (h) 415  413 

 i)  x7  x2 (j) a9  a5 (k) y20  y10 (l) b4  b1 

 m) p12  p11 (n) c7  c7 (o) q8  q2 (p) d 4  d 

 q) 
3

9

x

x
 (r)  

2

8

a

a
 (s)  

m

m14

 (t)  
7

7

s

s
 

 u)  
12

20

d

d
  (v)  

10

100

y

y
 (w)  

t

t100

 (x)  
0

10

w

w
 



3. Write each of the following in its simplest index form. 

 a) (32)4 (b) (82)2 (c) (103)2 (d) (22)5 

 e) (45)3 (f) (17)2 (g) (123)3 (h) (55)5 

 i)  (x4)2 (j)  (y8)5 (k) (a3)7 (l)  (m4)4 

 m) (b3)6 (n) (p5)3 (o) (k5)20 (p) (z6)0 

 

 

4. Write the following without brackets. 

 a) (2b)2 (b) (7a)3 (c) (3x)4 (d) (2y)5 

 e) (ab)4 (f)  (xy)7 (g) (wz)5 (h) (st)3 

i)  (pq2)3 (j)  (x4y)2 (k) (a2b3)5 (l)  (6a5)2 

m) (10x2)3 (n) (2c4)5 (o) (3ab2)3 (p) (4m2k)2  

 

 

5. Simplify these expressions. 

 a) 2a3  5a5 (b) 7x  9x8 (c) 12p7  4p4 (d) 50b12  10b6 

 e) 3y  (2y2)3 (f) (4q3)2  5q4 (g) (4c3)3  8c2 (h) 72z12  (3z4)2 

 i)  k2(k3 + k5) (j) m5(m2  m3) (k) 2x4(x3 + 3x2) (l)  5a5(2a2  3a3) 

 m) 
6

45

x

xx 
 (n) 

6

45 )(

m

m
 (o) 

6

73

2

45

c

cc 
 (p) 

7

423

6

4)3(

q

qq 
 

 q) 
yx

xy
2

35

9

)3(
 (r) 

2

652

)4(

)2(

ab

ba
 (s) 

63

34

82

)4(

pp

p


 (t)  

22

53

43

)2(

abba

ab


 

 

 

6. Write down the value of  

 a) 50 (b) 20 (c) 1000 (d) (3)0 

 e) 250 (f) ½ 0 (g)  a0 (h) k0 

 i)  (mn)0 (j) (ab2)0 k)  (10x3)0 (l) (16y2z3)0 

 

 

 



 



Exercise 2 

1. Rewrite the following with positive indices. 

 a)  32 (b)  54 (c)  26 (d)  103 (e)  45 (f)  2007 

 g)  a5 (h)  x2 (i) p7 (j)  y10 (k)  2b3 (l)  10 qx 

 m)  
3

1
x

 (n)  
5

1
w

 (o)  
2

3
a

 (p) 
8

10
c

 (q)  
13

2
t

 (r)  
34

5
y

 

 

2. Rewrite the following with negative indices. 

 a)  
23

1
 (b) 

96

1
 (c)  

45

1
 (d)  

72

1
 (e)  

310

1
 (f)  

44

1
 

 g) 
3

1

x
 (h) 

5

1

a
 (i)  

4

1

p
 (j) 

10

1

y
 (k)  

6

1

q
 (l)  

8

1

c
 

 

3. Simplify the following expressions. 

 a)  m3  m5 (b) x7  x2 (c)  p8  p5 (d) a3  a5 (e) (y3)4 

 f)  (c5)3 (g)  (q3)5 (h) (w2)4 (i)  4b4  5b5 (j) 3x6  9x6 

 k)  4k3  2k2 (l)  18d  12d4 (m)  x2(x3 + x1) (n)  p3(p4  p8) 

 o)  3a5(2a + 3a2) (p)  ½ m2(4m3  10m6) (q)  
2

53





v

vv
 

 r)  
4

47

2

34

h

hh 
 (s)  

4

65

6

94


 

c

cc
 (t) 

4

84

3

65




x

xx
 

 

4. Find the value of 

 a)  4

1

16  (b) 3

1

8  (c)  2

1

36  (d) 3

2

27  (e) 3

1

64  (f)  3

1

1000  

 g) 2

1

25  (h)  4

3

81  (i) 3

2

125  (j) 2

1

64  (k)  3

1

216  (l)  4

1

16


 

 m) 2

1

4


 (n)  2

1

16


 (o)  2

1

9


 (p) 3

2

27


 (q) 4

3

256


 (r) 3

2

1000


 

 s) 2

3

16


 (t) 3

4

8


 (u) 3

4

8  (v) 3
1

)8(  (w) 3

2

64  (x) 2

3

100


 

 y) 
1

2
1 )( 

 (z) 3
4

8
1 )(  

 



5. Simplify the following expressions, giving your answers with positive indices. 

 a)  ( 2

1

x )6  (b)  ( 3

1

p )6 (c)  ( 4

3

a )8 (d) ( 3

2


y )9 (e)  ( 5

1


q )10 (f)  ( 5

2


k )1

 g)  2

1

4 )(g  (h)  3

2

12 )(


m  i)  3

2

9 )(c  (j)  2

1

5 )(


h  (k)  4

3

4 )(


z  (l)  4

3

16 )(


b  

 m)  2

1

x   2

1


x  (n)  3

1

y   3

2

y  (o) 4

1


d   4

9

d  (p)  2

7

s   2

1


s  

 q)  3 2

1

x   4 2

1

x  (r) 6 2

1

x   2 2

1


x  (s)  2 2

1

x   5 2

1

x  (t) 3 3

2

x   2 3

1


x  

 u)  2

1

x   2

1

x  (v)  2 2

1

x   2

1


x  w)  8 3

2

x   2 3

1

x  (x) 6 3

1

x   4 3

2

x  

 

6. Write the following in surd form. 

 a) 2

1

x  (b) 3

1

y  (c) 4

1

a  (d) 3

2

y  (e) 4

3

b  (f) 3

5

x  

 g) 5

3

c  (h) 5

4

a  (i) 3

1


c  (j) 2

1


z  (k) 3

2


m  (l) 5

3


k  

 m) 3

4


p  (n) 3

5


x  (o) 5

4


w  (p) 7

2


d  

 

7. Write the following in index form. 

 a) x  (b) 3 a  (c) 3y  (d) 
3 2z  (e) 

3 2c  (f) 
4 3x  

 g) 3 5p  (h) 
5 2m  (i) 

a

1
 (j) 

3

1

z
 (k) 

3 4

1

x
 (l) 

5

1

a
 

 m) 
3 2

1

b
 (n) 

5 3

1

m
 (o) 

4

1

y
 (p) 

3 5

1

c
 

 

8. Simplify each of the following by: (i) changing root signs to fractional powers; 

      (ii) moving x's onto the numerators; 

      (iii) expanding brackets where necessary. 

a) )1( 42
1

xx  (b) )( 22
3

2
1

xxx 


 (c) )(
1

2
1

2
xx

x
  (d) )

1
(

2 2

3 x
x

x



 

e) )(
1 2 xx
x

  (f) 

2

2 1










x
x  (g) )(

1
xx

x
  (h) 

2

1










x
x  

i) 







 32 1

x
x

x  (j) 
x

x 32 
 (k) 

2x

xx 
 (l) 

2
3

2)12(

x

x 
  



Mixed Exercise 

1. a)  Simplify 
ba

ba 237
  

 b) If  a = –1  and  b = 4, find the value of the expression in part (a). 

 

2. Given that  y = 3
2

2


x , find y when x = 8.   

 

3. Simplify  )( 3

2

3

2

3

2 
 xxx  

 

4. a) Simplify     
3

5

m

m
  

 b) Evaluate    3

2

125


 

 

5. Express   
3

5

2

8




p

pp
  in its simplest form.      

 

6. Simplify, writing your answer with a positive index:       3 64 aa   

 

7. Simplify the fraction, giving your answer in positive index form:       
9

43

x

xx 
 

 

8. Simplify         
3

52





a

aa
. 

 

9. a) Remove the brackets and simplify: )2( 2

5

2

1

pp . 

 b) Hence, or otherwise, find the value of  )2( 2

5

2

1

pp  when 4p . 

 

 

 

 



Answers 

Exercise 1 

1. a) 36 (b) 24 (c) 107 (d)   88 (e) 77 (f) 58 

 g) 98 (h) 613 (i)  x8 (j)  c11 (k) a14 (l)  y10 

 m)   b40 (n) p10 (o) d6 (p) q20 (q) t10 (r)   f 7 

s) k13 (t)    z100 (u) x80 (v) y20 (w) a90 (x) b1 

 

2. a) 25 (b)   52 (c)  123 (d)   77 (e)   204 (f) 84  

g) 315 (h) 42 (i) x5 (j) a4 (k) y10 (l) b3 

 m)   p (n)   1 (o) q6 (p) d 3 (q) 6x  (r)  a 6  

 s) 13m  (t) 1 (u)  8d   (v)  90y  (w)  99t  (x)  10w  

 

3. a) 38 (b) 84 (c) 106 (d) 210 (e) 415 (f) 1  

 g) 129 (h) 525 (i)  x8 (j)  y40 (k) a21 (l)  m16 

 m) b18 (n) p15 (o) k100 (p) 1 

 

4. a) 4b2 (b) 343a3 (c) 81x4 (d) 32y5 (e) a4b4 (f) x7y7  

 g) w5z5 (h) s3t3 (i) p3q6 (j) x8y2 (k) a10b15 (l) 36a10 

m) 1000x6 (n) 32c20 (o) 27a3b6 (p) 16m4k2 

 

5. a) 10a8  (b) 63x9 (c) 3p3 (d) 5b6 (e) 24y7 

 f) 80q10 (g) 8c7 (h) 8z4 (i) k5 + k7  (j) m7  m8 

 k) 2x7 + 6x6 (l)  10a7  15a8 (m) 3x  (n) 14m  (o) 410c  

 p) 
36q  (q) 

143xy  (r) 28104 ba  (s) 
34 p  (t) 

122

3
8 ba  

 

6. a) 1 (b) 1 (c) 1 (d) 1 (e)   1 (f) 1 

g) 1 (h) 1 (i)  1 (j) 1 (k)    1 (l) 1 



Exercise 2 

1. a) 
23

1
 (b)  

45

1
 (c)  

62

1
 (d)  

310

1
 (e)  

54

1
 (f)  

7200

1
 

 g) 
5

1

a
 (h)  

2

1

x
 (i)   

7

1

p
 (j)    

10

1

y
 (k)  

3

2

b
 (l)  

xq

10
 

 m) 3x  (n)  5w  (o)  23a  (p) 810c  (q)  t
3

2
 (r)  3

4

5
y  

 

2. a) 23  (b) 96  (c)  45  (d)  72  (e)  310  (f)  44  

 g)   3x  (h) 5a  (i)  4p  (j)   10y  (k)  6q  (l)  8c  

 

3. a) m2 (b)   x5 (c) p3 (d)   a8 (e)   y12 

 f) c15 (g) q15 (h)   w8 (i) 20b (j)   27  

 k) 2k5  (l) 1∙5d -3 (m) x5 + x (n) p  p11 (o) 6a6 + 9a3 

 p) 2m5  5m4 (q) 10v  (r)  16 h  (s) 56c  (t) 10  

 

4. a) 2 (b) 2 (c) 6 (d)   9 (e)   4 (f) 10 

 g)   5 (h) 27 (i)   25 (j)   8 (k)  6 (l) 
2

1
 

 m)   
2

1
 (n) 

4

1
 (o) 

3

1
 (p)   

9

1
 (q)   

64

1
 (r)   

100

1
 

 s) 
64

1
 (t) 

16

1
 (u) 16 (v) 2  (w) 16 (x) 

1000

1
 

 y) 2 (z) 
16

1
 

 

 



5. a) x3 (b) 2p  (c)  a6 (d) 
6

1

y
 (e)  

2

1

q
 (f)  

5
2

1

k

  

g) 2g  (h)  
8

1

m
 (i)  6c  (j)  

2
5

1

h

 (k)  
3

1

z
 (l)  

12

1

b
 

 m)  1 (n)  y (o) 2d  (p)  3s  (q) 12 x  (r)   12  

s)  10x (t)   6 3

1

x   (u) 1 (v)  2x (w)  4 3

1

x   (x) 
3
1

2

3

x

 

 

6. a) x  (b) 3 x  (c) 4 a  (d) 3 2y  (e) 4 3b  (f) 3 5x  

 g) 5 3c  (h) 5 4a  (i) 
3

1

c
 (j) 

z

1
 (k) 

3 2

1

m
 (l) 

5 3

1

k
 

 m) 
3 4

1

p
 (n) 

3 5

1

x
 (o) 

5 4

1

w
 (p) 

7 2

1

d
 

 

7. a) 2
1

x  (b) 3
1

a  (c) 2
3

y  (d) 3
2

z  (e) 3
2

c  (f) 4
3

x  

 g) 3
5

p  (h) 5
2

m  (i) 2
1

a  (j) 3
1

z  (k) 3
4

x  (l) 5
1

a  

 m) 3
2

b  (n) 5
3

m  (o) 4
1

y  (p) 3
5

c  

 

8. a) 2

1

2

9

xx   (b) 2

3

xx   (c) 12
3

  xx  (d) 25 22 xx   

 e) 12

3

x  (f) 
2

4 1
2

x
xx   (g) 12

1




x  (h) 12
1

2 2  xxx  

 (i) 3

5
3   xx  (j) 13  xx  (k) 

12

3


 xx  (l) 2
3

2
1

2
1

44


 xxx  

 

Mixed Exercise 

1. a) 2

3
27 ba  (b) 56 2. 

2

1
 3. 13

4

x  

4. a) m8 (b) 
25

1
 5. 4p9 6. 

2

3

a
 

7. 
2

1

x
  8. a10 9. a) 2

13 2 pp   (b) 60 


