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Question 1 (11 marks)  
 
(a) Differentiate the following:  

 (i) 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 − 𝑒𝑒𝑥𝑥 1 

  

 

 
 

 

 (ii) 𝑓𝑓(𝑥𝑥) = 𝑥𝑥√𝑥𝑥 2 

  

 

 

 
 

 

 (ii) 𝑓𝑓(𝑥𝑥) = tan(𝑥𝑥2) 2 

  

 

 
 

 

 (iii) 𝑦𝑦 = 
sin 𝑥𝑥
𝑥𝑥

 2 
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 (iv) 𝑦𝑦 = log3 𝑥𝑥 1 

  

 
 

 

 (v)  𝑓𝑓(𝑥𝑥)  =  ln(𝑒𝑒𝑥𝑥(𝑥𝑥 + 2))  3 

  

 

 

 

 

 

 
 

 

 
 
Question 2 (6 marks)  
 
(a) Given the curve 𝑦𝑦 = 𝑥𝑥4 − 8𝑥𝑥2.  

Find the stationary points and determine their nature. 
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(b) Determine the point of inflection of the curve 𝑦𝑦 = 𝑥𝑥𝑒𝑒𝑥𝑥. 3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
Question 3 (9 marks)  
 
(a) Find the following.  

 (i)   ∫3 −  𝑥𝑥 𝑑𝑑𝑑𝑑 2 
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 (ii)  ∫  2
𝑥𝑥

 𝑑𝑑𝑑𝑑 1 

  

 
 

 

 (iii)  ∫ (𝑥𝑥 − 1)34
0 𝑑𝑑𝑑𝑑 2 

  

 

 

 

 

 

 
 

 

 (iv) 
� 𝑒𝑒3𝑥𝑥
0

−2
𝑑𝑑𝑑𝑑 
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 (v) 

�
sin 𝑥𝑥

2

𝜋𝜋
2

0

 −  cos 𝑥𝑥 𝑑𝑑𝑑𝑑 

2 

  

 

 

 

 

 

 

 
 

 

 
 
Question 4 (3 marks)  
 
(a) (i) Differentiate 𝑓𝑓(𝑥𝑥) = ln(𝑥𝑥2 + 16). 1 

  

 

 
 

 

 (ii) Hence or otherwise, find ∫ x
𝑥𝑥2+16

3
0  𝑑𝑑𝑑𝑑. 2 
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Question 5 (15 marks) 
 
(a)  Find the exact area of the region bounded by the curve 𝑦𝑦 = 𝑥𝑥3− 4𝑥𝑥2 + 4𝑥𝑥. 
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(b) Find the exact area of the region bounded by the curve y = 𝑒𝑒−𝑥𝑥 − 1. 
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(c) Calculate the exact area bounded by 𝑓𝑓(𝑥𝑥) =  𝑥𝑥2, 𝑔𝑔(𝑥𝑥)  =  1
𝑥𝑥
, 𝑥𝑥  > 0, the x-axis and the 

line 
𝑥𝑥 = 2. 
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(d) (i) Complete the table of values. 
 

𝑥𝑥 1 
 

2 3 4 

1
𝑥𝑥2 + 1

  
 
 

   

 

1 

 (ii) Approximate ∫ 1
𝑥𝑥2+1

4
1 𝑑𝑑𝑑𝑑 using the trapezoidal rule with 3 sub-intervals. 

Answer in 2 decimal places. 

2 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



– 12 – 

(e) Determine the exact area of the region bounded by 𝑦𝑦 =  4𝑥𝑥 + 3,𝑦𝑦 =  6 –  𝑥𝑥 −  2𝑥𝑥2, 
𝑥𝑥 =  −4 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥 =  2. 
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Extra writing space 
If you use this space, clearly indicate which question you are answering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 




























