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Section 1: Differentiating exponentials and logarithms 
 

Exercise level 3 
 

1. (i) Since lne kk   for any k: 
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(ii) ln(ln )y x  

  Let 
d 1

ln
d

u
u x

x x
     

  
d 1 1

ln
d ln

y
y u

x u x
      

  
d 1 1 1

d ln ln

y

x x x x x
     



Edexcel A level Maths Further diff 1 Exercise solns 

 2 of 3 14/07/17   © MEI  
 integralmaths.org 

(iii) ln(ln ) ln( ln ) ln ln(ln )xy x x x x x     
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3. (i) 21
2f( ) ln(1 )

1
f ( ) 1

1

x x x x

x x
x

   

   


 

 

(ii) 

2

2

1
f ( ) 1

1
1 (1 ) (1 )

1

1 1

1

1

x x
x
x x x

x

x x x

x

x

x

   


   




   







 

  Since 0, 1 0x x   , and 2 0x  , so f ( ) 0x   for 0x   

 

  Since the gradient is positive for 0x  , f(x) is an increasing function 

  Since f(0) 0 , f( ) 0x   for 0x   
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  For 0, 1 0x x    and 3 0x  , so g( ) 0x   for 0x   

  Since the gradient is negative for 0x  , g(x) is a decreasing function. 

  Since g(0) 0 , g( ) 0x   for 0x   
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  Therefore for 0x  , 2 31 1
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(iv) Putting 1
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