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Section 5: Indices 
 

Solutions to Exercise  
 

1. (i) 43 3 3 3 3 81=    =  

(ii) 62 2 2 2 2 2 2 64=      =    

(iii) 
1 2

4 4 2= =     

(iv) 
1 2 1 1

16
16 4

−
= =   

(v) ( )
55 3 538 8 2 32= = =    

(vi) 
( )

3 2

3 3

1 1 1
36

6 21636

−
= = =    

(vii) ( )
1

11 11
2 2 2

2

−
−− 

= = = 
 

  

(viii) 

1 2 1 / 29 925 3

9 25 25 5

−

   
= = =   
  

  

(ix) 

22 / 3 32 3 2
27 64 64 4 16

64 27 27 3 9

−      = = = =     
      

 

 

 

2. (i) 11 4 3 11 4 3 43 3 3 3 3 81− − −  = = =   

 

(ii) ( ) ( )
3 25 7 15 14 15 14 12 2 2 2 2 2 2

− − − =  = = =  

 

(iii) 
6

6 5 3 2

5 3 2

5 1 1
5 5

5 5 5 25

− − −= = = =


  

 

 

3. (i) ( )

( )

 = 

= 

= =

11
223 3 4

3 2

5

2 16 2 2

2 2

2 32

  

 

(ii) 

( )

 
=

 


=



=  =

5 3 5 3

4 2

5 3

2

3 2

3 5 3 5

81 25 3 5

3 5

3 5

3 5 675
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4. (i) 
1 2 1 25 5 2 5 1

5 1 1 52 4 2 (2 ) 2 2
2 2 32

2 2 2

+ −  
= = = = =   

 

(ii) ( ) ( ) ( )
715

2 2
3 2 3 2 7 47 45 5 2 15 / 2 7 / 2 43 9 3 3 3 3 3 3 81

−− −− =  =  = = =  

 

(iii) ( )
1

4 81 5 5 52
3 3 3 3 3 6

4 3

1 3 8 3

x
x x x x

x x
− − − − −

= = = =


 

 

 

5. (i) 
− −

=

=

1 1
2 2

1 1
2 2

4

3 3

16 2

2 2
2

x x

x x
x

  

 

(ii) 
−

−

=

=

5 1
4 4

3
4

1
2

1

34

.x x x

xx

x

  

 

 

6. (i) 
5 2 1 2 1 21 / 2 2

1 / 2 2

3 3 3 3 3

3 (3 1)

3 8

8 3

− =  −

= −

= 

=

  

 

(ii) 
1 2 3 2 5 2 1 / 2 1 / 2 1 1 / 2 2

1 / 2 2

2 2 2 2 2 2 2 2

2 (1 2 2 )

7 2

+ + = +  + 

= + +

=

 

 

(iii) 
1 2 1 2 11 y

y y y
y y

− −
− = − =  

 

 

7. (i) 
( )−−

=

=

35 3
22 2

1 1
2 2

2 2 12 2

2 2
2

  

 

(ii) 

( )
( )

    − + − +   = 
   
   

=  + −  

= + −

37 73
44 4 4

1 1
4 4

1
2

22
2

2
2

22

1.

1

1

x x xx x x x

x x

x x x

x x x
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(iii) 

( )

   −
− =   

     

 −
=  
  

−
=

5 31 1 35
4 42 2 24

3 3 3 3
4 2 4 2

3 3
4 2

44

4
2 2

4
2 2

3 6

. .

.

.

.

y y y x xx

yx x y

y x

x y

y x

x y

  

 

8.   

(i)  

2 2

8 15 0

( 3)( 5 ) 0

3 or 5

3 9 or 5 25

x x

x x

x x

x x

− + =

− − =

= =

= = = =

 

(ii)  

2

2

2

2

1 1
2 0 multiply by 

1 2 0

2 1 0

(2 1)( 1) 0

2 1 or 1

1
 or 1

2

x
x x

x x

x x

x x

x x

x x

− − =

− − =

+ − =

− + =

= = −

= = −

 

9.   

(i) 
1

2
4

x =  

The power of 2 that gives 
1

4
  is –2, i.e.  

2 1
2

4

− =  so, the solution is x = -2 

(ii)  

( )

( )

1 3

1 3

1
27

3

1
3 and 27 3

3

So, 3 3

So, 3

x

x
x

x

x

−

−

 
= 

 

 
= = 

 

=

= −
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(iii)  

( )2 2 1

2 1

1
25

5
1

25 5 =5  and 5
5

So, 5 5

So, 2 1

1
So, 

2

x

xx x

x

x

x

−

−

=

= =

=

= −

= −

 


