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RECALL:  ( )base bracketlo rg powe=  

 
  power brabase cket=  
 
1(i) ( )2 2lo 8 38g xx x= ⇒ = ⇒ =  

(ii) ( )1
2

0 1log 10002x x= ⇒ = =  

(iii) ( ) 4
3log 3 41 838 1xx x= ⇒ = = ⇒ =  

(iv) ( )5
35log 3 125x x= ⇒ = =  

(v) ( )2
102lo 40g 1021x x= ⇒ = =  

(vi) ( ) 3 33 44 6g 6 4lo 4x x x= ⇒ = = ⇒ =  

(vii) ( )1
1

0 1lo 0 11 100g x xx= ⇒ = ⇒ =  

(viii) ( ) 0
10log 10 0101 1x xx= ⇒ = = ⇒ =  

(ix) ( )5

1
2

2
1 2g 5
2

lo 5x x= ⇒ = =  

 
2(i) ( )10

2log 100 30 33 1 3 12 1 xx x+ += ⇒ = = ⇒ =  

(ii) ( ) 3
2log 8 91 3 21 xx x− −= ⇒ = = ⇒ =  

(iii) ( )3
35 2 3log 275 2 3 5x x x= ⇒ = = ⇒+ =+  

(iv) ( )5
28 1 2log 258 1 5 3x x x= ⇒ = = ⇒+ =+  

(v) ( ) ( )

( )

2
1

2 2log 1 log 1 1

log

1 2 1 2 2 2 1 2

1 1
1

3

21
1

x x

x x

x
x

x x
x

x x x

+ − − =

⎛ ⎞ = ⇒ =⎜ ⎟
⎝ ⎠

⇒ + = − = − ⇒ + = −

+
−

⇒

−

=

+

 

(vi) ( ) ( )

( )

3

2
3

3

10 7 10 7

log 10 7 log 1 2

log

10 7 9 1 9 9

3
1

2

10 9 7 2

1
x x

x x

x x

x x x
x x x

+ − + =

⎛ ⎞ = ⇒ =⎜ ⎟
⎝ ⎠

⇒ + = + = +

⇒ − = −

+
+

⇒

+

=

+

 

(vii) ( ) ( )
( ) ( )
2

2 2

2

3

3log 3 log

log lo3 27g x

x

x

=

= ⇒ =

 

(viii)  
( ) ( )

( ) ( )
5 5

5 5

1

5

log 1 log 7 1 1

1 log 7 1 log 1

log

7 1 5 5 7 5 5 1
2 4

7 1
1

7 1

1

2

5
1

x
x

x x

x x

x x x x
x x

x
x

+ = + −

⇒ = + − +

⎛ ⎞⇒ = ⎜ ⎟
⎝ ⎠

⇒ =

⇒ + =

+
+

+ ⇒ − = −
⇒ = ⇒

+

=

+
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(ix)  
( ) ( )

( ) ( )

1

10 10

10 10

2
0 2

log 9

9

1 2 log 10

log 9 1 log 10 2

log

9 1 100 1000 1000 1 100 9
1001 91 1001 91 1

1 9 1
1 10

10
0

1

x x
x x

x x

x x

x x x x
x x

+ +

+ = + −

⇒ + − − =

⎛ ⎞⇒ = ⇒ =⎜ ⎟
⎝ ⎠

⇒ + = − ⇒ + = −
= ⇒ = ÷ =

− −
 

x 
( ) ( )

( ) ( )
( ) ( )

2

2 2 2

2 2

2

0

2

log 3 log 1 log 11

log 3 3 log 11

log 3 3 log 11 0

lo 3g

1

3 3 11 3 1

3
11

3

1 3
2 8

1
23

4

0

1

x

x x

x x

x x

x x x

x

x
x

x x

x

+
+

+

+ + = +

⇒ + = +

⇒ + − + =

⎛ ⎞⇒ =⎜ ⎟
⎝ ⎠

⇒ = =

⇒ + = + ⇒ − = −
⇒ = ⇒ =

+

 

 
3(i) 

logLet  an

and

l d

 

oga a
p q

nm p

a

q

n am

= =

=⇒ =
 

( )log log log

log log

p
p q

a a aq

a a

m a a
n a

p q m n

−⎛ ⎞⎛ ⎞ = =⎜ ⎟⎜ ⎟
⎝ ⎠ ⎝ ⎠

= − = −

 

(ii) 

7 7 7 7
35log 35 log 5 log log 7 1
5

⎛ ⎞− = = =⎜ ⎟
⎝ ⎠

 

4(i) 

( ) ( )( ) ( )
Let log

log log log log

p
m

nn p pn
m m m m

x p x m

x m m np n x

= ⇒ =

= = = =
 

(ii) 
( )10 10

10 10

10

10

2 20 log 2 log 20

log 2 log 20
log 20 4 32 (2DP)
log 2

n n

n

n

= ⇒ =

⇒ =

⇒ = = ⋅
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5. (a) 
Let log  a

p

b p

b a

=

⇒ =
 

( )10 10 10

10

10

log log log

log log
log

p

a

b a p a

b p b
a

= =

⇒ = =
 

(b) (i) 10log 3 0 48= ⋅  (ii) 10log 7 0 85= ⋅  

(iii) 10
3

10

log 7log 7 1 77
log 3

= = ⋅  (iv) 10
7

10

log 3log 3 0 56
log 7

= = ⋅  

 
6. (a) 

( ) ( )
( ) ( )
( )

( )

10 10

10 10

10

10

3 1000000

log 3 log 1000000

log 3 log 1000000

log 1000000
10 975 i.e. 11

log 3

n

n

n

n n n

>

⇒ >

⇒ >

⇒ > ⇒ > ⋅ =

 

(b) 

( ) ( )
( ) ( )
( )

( )

10 10

10 10

10

10

2 500000

log 2 log 500000

log 2 log 500000

log 500000
18 932 i.e. 18

log 2

n

n

n

n n n

<

⇒ <

⇒ <

⇒ < ⇒ < ⋅ =

 

 
 


