
DIFFERENTIATION
[ESTIMATED TIME: 75 minutes] GCSE

(+ IGCSE) EXAM QUESTION PRACTICE

  y = 2x3 + 3x2 5   

Find 
  
dy
dx

  

 
  ........................................................  

(2) 

1. [2 marks]

2. [8 marks]

15
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y
x

3. [6 marks]

4. [5 marks]
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5. [4 marks]

Differentiate with respect to x  

(a)   5x2   
 
  ........................................................  
 

(b) 
  
3
x

  

 
  ........................................................  
 

(c)  x   
 

 
  ........................................................  

(3) 

6. [3 marks]
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The diagram shows the graph of y = x3 – 12x + 17

A is the maximum point on the curve.

C is the minimum point on the curve.

The curve crosses the y axis at B.

For the equation y = x3 – 12x + 17

(a) find  ,

..........................

(2)

(b) find the gradient of the curve at B,

..........................

(2)

(c) find the coordinates of A and C.

A (.......... , ..........)

C (.......... , ..........)

(4)

d

d

y
x

A

xO

C

B

y

7. [8 marks]
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A particle is moving in a straight line which passes through a fixed point O. 
The displacement, s metres, of the particle from O at time t seconds is given by

s = 10 + 9t2 – t3

(a) Find an expression for the velocity, v m/s, of the particle at time t seconds.

v = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(b) Find the time at which the acceleration of the particle is zero.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds
(2)

8. [4 marks]

Differentiate with respect to x  

(a) 
  
5
x

  

 
  ........................................................  

(b)   3 x   
 
 
 
  ........................................................  
 
(c)   x(x + 4)   

 
 
  ........................................................  

(4) 

9. [4 marks]
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10. [8 marks]
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A particle moves in a straight line through a fixed point O.
The displacement, s metres, of the particle from O at time t seconds is given by

   s = t3  5t2 + 8

(a) Find an expression for the velocity, v m/s, of the particle after t seconds.

v = .......................................
(2)

(b) Find the time at which the acceleration of the particle is 20 m/s2.

................................ seconds
(2)

11. [4 marks]

Differentiate with respect to x  

(a)   x(x2 x)   
 
 
 
  ........................................................  

(b) 
  
1
x

  

 
 
 
  ........................................................  

(3) 

12. [3 marks]

Page 7 of 11 www.CasperYC.club/igrev



16

y
x

y
x

16

13. [7 marks]
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14. [6 marks]

Differentiate with respect to x  

(a) 
  
x2 2x + 5

x
  

 
 
 
 
  ........................................................  

(c)   5 x   
 
 
 
  ........................................................  

(3) 

15. [3 marks]
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x cm

y cmA cm2

The diagram shows a rectangular photo frame of area A cm2.
The width of the photo frame is x cm.
The height of the photo frame is y cm.
The perimeter of the photo frame is 72 cm.

(a) Show that A = 36x – x2

(3)

(b) Find
dA
dx

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(c) Find the maximum value of A.

A = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(3)

16. [8 marks]
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A
x

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. [8 marks]
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