
DIFFERENTIATION
II

A-Level Pure Mathematics
~ Year 1 ~

f  ′ (x) =   
  f  (x + h ) − f (x)  

 h 
limit

h → 0

Tangent a
t th

e point

m =
 △y 
 △x 

The
Definition

Of
The 

Gradient

Function



D I F F E R E N T I A T I O N
II

Lesson 1
A-Level Pure Mathematics : Year 1

Differentiation II
1.1  Revision
In GCSE a technique is studied that allows the gradient equation of a simple curve
to be immediately written down simply from looking at the equation of that curve.
The key move is this:

  y = xn  
 dy 
 dx 

= n xn − 1  nIf then for any constant

1.2  “Together” Examples 
Each of the following is the equation of a curve.
For each curve, write down its gradient equation.

  y =  
 7 
 2 

 x4 +
 1 
 3 

 x2 + 5x + 3 
 dy 
 dx 

=( i )

  y = 8  x +
 3 
 x2 

                
 dy 
 dx 

=( ii )

  y =
 4x + 7 

 x 
          

 dy 
 dx 

=( iii )

  y = ( 5 +  x  )2          
 dy 
 dx 

=( iv )

[ 8 marks ]
 



1.3  Exercise
Marks Available : 40

Question 1
For each of these equations, write down the corresponding gradient equation.

  y =  
 9 
 5 

 x +
 4 
 3 

             
 dy 
 dx 

=( i )

  y =
 7 x4 

 6 
                 

 dy 
 dx 

=( ii )

  y = ( 5x + 3 )2              
 dy 
 dx 

=( iii )

  y = 3 − 17x            
 dy 
 dx 

=( iv )

  y =
 4 

 x2.5 
                 

 dy 
 dx 

=( v )

  y = 18  x +
 5 
 x3 

         
 dy 
 dx 

 =( vi )

[ 12 marks ]



Question 2

f (x) =
 5 
 6 

 x2 −
 7 
 2 

 x4

Find  f ′ (x)

[ 2 marks ]

Question 3

g (x) =
 4 x9 

3
+

 3 x6 
2

 

Find  g ′ (x)

[ 2 marks ]

Question 4

h (x) =
 5 
 4 

 x2 +
 1 
 3 

 x + 2

Find  h ′ (x)

[ 2 marks ]

Question 5

p (x) =
 4 + x2 

 x3 
   :  p (x) =

 4 
 x3 

+
 x2 
 x3HINT

Find  p ′ (x)

[ 3 marks ]



Question 6

y =
 10x + 1 

 x2 

   
 dy 
 dx 

Find

[ 3 marks ]

Question 7

y =
 3 x2 + x 

  x  

   
 dy 
 dx 

Find

[ 3 marks ]

Question 8

y = ( 3 − 2x )n   

   
 dy 
 dx 

   n = 4   n = 2If you know the binomial theorem, find  when otherwise when

[ 4 marks ]



Question 9

w (x) = 3 x3 +
 2 
 x3 

Find  w ′ (x)

[ 3 marks ]

Question 10

e (x) =
 2 

 5 x 4 
Find  e ′ (x)

[ 3 marks ]

Question 11

k (x) = 3 x3 ( 2 x2 − x5 )
Find  k ′ (x)

[ 3 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2022 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk


