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Derivative of a Polynomial
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Exemplar Exam Question

•  
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Will have to show every 
step of working.

Need to use first 
principles formula.

4 marks, 4 key steps
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Exemplar Exam Question Answer

Recall equation for First Principles:

 

  

 

 
[1 mark]
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[1 mark]

[1 mark]
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Exemplar Exam Question Answer

Resolve limit.

 

 

 

[1 mark]



Chain Rule

Pure Mathematics: Differentiation

The chain rule is used to differentiate composite functions – a composite 
function is a function of another function.
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Exemplar Exam Question

•  
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Recall formula 
for chain rule.

Identify the two functions 
here

2 marks, 2 key steps
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Exemplar Exam Question Answer

Recall chain rule:
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Exemplar Exam Question Answer

[1 mark]

 

  

 

Substitute into chain rule expression:
 

[1 mark]



Rates of Change
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It is possible to express the chain rule in the following form:

 

• We can use the chain rule to find the rate of change of other variables.
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Inverse Chain Rule
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We can use the following identity to differentiate inverse functions



Exemplar Exam Question

•  
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Question involving rates of 
change. We may need to apply 
the chain rule. Expect answer to contain these 

variables.

Will need to use equation 
for volume of conical 
funnel given in question.
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Exemplar Exam Question Answer

 

Use the chain rule to write an equation for the rate of change of 
depth with respect to time.
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[1 mark] 
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Exemplar Exam Question Answer

 

[1 mark]

Write equation for the rate of change of depth with respect to 
time.

 

 
 

[1 mark]
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Exemplar Exam Question Answer

 

[1 mark]
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Quotient Rule
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Exemplar Exam Question

1) Use the product rule to differentiate the 
following function:

[3 marks]
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Recall formula for 
product rule.

 

3 marks, 3 key steps
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Exemplar Exam Question Answer

Recall product rule:

 

[2 marks]
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[1 mark]

Substitute into product rule expression:  

 



Differentiating a trigonometric function gives another trigonometric 
function.

Differentiating Trigonometric Functions
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Differentiating Trigonometric Functions
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We can use the chain rule to differentiate more complex trigonometric functions.

 
 

 

 



Differentiating Trigonometric Functions

Pure Mathematics: Differentiation

The following table gives the derivatives of trigonometric functions that you will 
need to know:

Function

Derivative

Function

Derivative

   

   

   

 



Exemplar Exam Question

•  
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Recall formulae 
for differentiating 
trigonometric 
functions. Identify two functions to input 

to quotient rule formula

2 marks,
2 key steps
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Exemplar Exam Question Answer

Recall quotient rule:

 

[1 mark]
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Exemplar Exam Question Answer

Substitute into quotient rule expression:
 

 

[1 mark]



Differentiating Exponentials
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We can use the chain rule to differentiate more complex exponential functions.

 

 



Differentiating Logarithms
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Differentiating a function containing the natural logarithm gives:

We can use the logarithm rules to differentiate more complex logarithmic functions.

 

 

 



Exemplar Exam Question

•  
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Recall formulae 
for differentiating 
exponential 
functions.
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Exemplar Exam Question Answer

Recall chain rule:
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Exemplar Exam Question Answer

[1 mark]

 

  

  

 

Substitute into chain rule expression:
 

[1 mark]
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Exemplar Exam Question Answer

 

[1 mark]
 

 

 
[1 mark]
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Exemplar Exam Question Answer

[1 mark]
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Implicit Differentiation
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• To differentiate an expression implicitly, differentiate each term individually.
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Exemplar Exam Question

•  
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Recall formula for 
implicit 
differentiation.  

When will we 
use these 
coordinates?
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Exemplar Exam Question Answer

Differentiate the equation for the curve implicitly.

[1 mark]
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[1 mark]
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[1 mark]
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[1 mark]

 

 

   



MINI MOCK PAPER

Mini Mock Paper



Exam Question

•  

Mini Mock Paper

 



Mini Mock Paper

Exam Question Answer
1. Apply quotient rule

 

[1 marks]

[2 marks]

 

 



Exam Question

•  

Mini Mock Paper

 



Mini Mock Paper

Exam Question Answer
2. Apply implicit differentiation

 

[1 mark]

[1 mark]

 

 

 

 



Mini Mock Paper

Exam Question Answer
Substitute into differential

[1 mark]

 


