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Exercise WS6.1 

1. (a) By definition, the difference quotient for any function ( )y f x=  is  

 0 0( ) (f x x f xy )
x x

+ Δ −Δ
≡

Δ Δ
 

 Here f x   1 0( ) 2 1 and 3 2 1x x x x= − + Δ ≡ − = − =

 So [ 2(3) 1] [ 2(2) 1] 2
1

y
x

Δ −
≡ =

Δ
 + − − +

−
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1.  (b) Following (a) above, we have 1 0( ) x+9 and 2 1 1
3
xf x x x x= Δ = − = − =  

 So 
2 1[ 9] [ 9] 2 1 13 3

1 3 3
y
x

+ − +

3
= − =

Δ
≡

Δ
 

 

When x increases from 1 to 2, y increases from 1 29  t . o 9
3 3
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2. By definition, the difference quotient for any function ( )y f x=  is  

 0 0( ) (f x x f xy )
x x

+ Δ −Δ
≡

Δ Δ
 

 Here (that is, the values of 

 

*
1 0 0 0 1 1( )  with x x -x  with =x  and =xf x ax b x x= + Δ ≡ *

0 1 and  are unspecified).x x

 So 
* *
0 0( ) [ ]a x x b ax by a ax

x x x
+ Δ + − +Δ Δ

= =
Δ Δ Δ

=  

From the above we can see that we will always find that y a
x

Δ
=

Δ
, whatever the 

values of x0 and x1 (and hence of Δx). 

 

Exercise WS6.2    

1. 23dy x
dx

=  

2. 3dy
dx

=  

3. 224 10 12dy x x
dx

= + +  

4. Since 11
x x−≡ (an identity, true for all x), by power rule 2

2
1dy x

dx x
−= − ≡ −  

5. Since 0.5
0.5
1 p

p
−≡ (an identity, true for all p), we have 0.5 2q p−= + , so by power 

rule 

 1.5
1.5

0.50.5dq p
dp p

−= − ≡ −  

 Note that the rules apply in exactly the same way when the variables are 
labelled p and q as when they are labelled x and y. 

6. 
1
2 0.51

2  or 0.5dy dyx x
dx dx

− −= =  

7. 2dy ax b
dx

= +  (Note, mistake in question: c is also a parameter) 

OXFORD H i g h e r   E d u c a t i o n 
© Oxford University Press, 2008. All rights reserved. 



 Renshaw: Maths for Economics 2e 4 
Chapter 6: Derivatives and differentiation 

 Answers to further student exercises  
 

 

8. 2 0.51 0.5  (using power rule on each term).dy x x
dx

− −= − −  

9. 215 6dz y y
dy

= −  

10. 5dy u
du

= +  

(In questions 9 and 10, note that the rules apply in exactly the same way whatever 
the variables are labelled.) 

 

Exercise WS6.3 

1. 22( 9 )(2 9)dy x x x
dx

= + +    

2. 2 2 3( 3)(6 5) (2 5 )(2dy )x x x x
dx

= + + + + x  

3. 
2 3 2

2
(2 1)(3 8 ) ( 4 )(2)

(2 1)
dy x x x x x
dx x

− + − +
=

−
  (using quotient rule) 

4 Let 
3 2 1( 1) and ( ) . Then 3  duu x v x x x

dx
−= − = + = 2

2 2 and (using function of a function rule) ( 1) (2 )dv x x
dx

−= − + .  So, using product rule,  

 dy dv duu v
dx dx dx

= +  

3 2 2 2 1( 1) ( 1) (2 )  ( ) (3 ) x x x x x x− −⎡ ⎤= − − + + +⎣ ⎦
2  

5. We know that: 11 (1 )
1

x
x

−− − −
−

≡ .  So, using power rule and function of a 

function rule,  

 2 2( 1) (1 ) ( 1) (1 )dy x x
dx

− −⎡ ⎤= − − − − − −⎣ ⎦ ≡  

 (This question and others like it can also be answered using quotient rule.) 

 

OXFORD H i g h e r   E d u c a t i o n 
© Oxford University Press, 2008. All rights reserved. 


