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  This is an OPEN book examination 

  There are FOUR questions 

  Answer ALL Questions 
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Question 1 

 

(a) Differentiate the following 

 

 (i) 𝑦𝑦 = 3𝑥𝑥3 + 7𝑥𝑥 − 2
𝑥𝑥2

          (3 marks) 

 (ii) 𝑦𝑦 = √𝑥𝑥73 − 1
√𝑥𝑥73          (4 marks) 

 (iii) 𝑦𝑦 = (3𝑥𝑥2 + 7)11         (4 marks) 

 (iv) 𝑦𝑦 = ln (6𝑥𝑥3 + 2𝑥𝑥 − 3)        (4 marks) 

 (v) 𝑦𝑦 = 5 sin(3𝑥𝑥) cos (4𝑥𝑥)        (5 marks) 

 (vi) 𝑦𝑦 = 𝑒𝑒5𝑥𝑥

7𝑥𝑥−2
          (5 marks) 

Total Marks 25 Marks 

Question 2 

(a) (i) Sketch the graph  𝑦𝑦 = (𝑥𝑥 + 7)(𝑥𝑥 + 1)(𝑥𝑥 − 3) indicating where it crosses the 𝑥𝑥  axis. 

(ii) Determine the gradient function of the equation from part (a) 

             (6 marks) 

(iii) Find the gradient where 𝑥𝑥 = 1 

(iv) Find the 𝑥𝑥 co-ordinates where 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 8.      (6 marks) 

(v) Find the x co-ordinates of the stationary points to two decimal places. 

(vi) indicate, with justification, whether each stationary point is a local maxima or local 
minimum. 

            (6 marks) 

(b) If  ℎ = 7𝑒𝑒3𝑟𝑟2 

 Show that: 𝑑𝑑2ℎ
𝑑𝑑𝑟𝑟2

= 42𝑒𝑒3𝑟𝑟2(1 + 6𝑟𝑟2) 

             (7 marks) 

Total Marks 25 Marks 

 

PLEASE TURN THE PAGE…. 
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Question 3 

(a) Integrate each of the following 

 

 (i) ∫ 3𝑥𝑥3 + 7𝑥𝑥 − 2
𝑥𝑥2

 𝑑𝑑𝑥𝑥        (3 marks) 

 

 (ii) ∫ 8
√𝑥𝑥73  𝑑𝑑𝑥𝑥          (3 marks) 

 

 (iii) ∫ 2𝑥𝑥 cos(𝑥𝑥2)𝑑𝑑𝑥𝑥         (4 marks) 

 

 (iv) ∫ 60𝑥𝑥3+18𝑥𝑥−21
5𝑥𝑥4+3𝑥𝑥2−7𝑥𝑥+9

 𝑑𝑑𝑥𝑥         (5 marks) 

 

 (v) ∫ 2𝑥𝑥 cos(7𝑥𝑥)𝑑𝑑𝑥𝑥         (5 marks) 

 

 (vi) ∫ 7𝑥𝑥2ln (𝑥𝑥)  𝑑𝑑𝑥𝑥         (5 marks) 

 

 

Total Marks 25 Marks 

 

 

 

 

 

 

 

PLEASE TURN THE PAGE…. 
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Question 4 

(a) The curve below is represented by the equation 𝑦𝑦 = 3 + 4𝑥𝑥 − 𝑥𝑥2. Find the area of the 
shaded region. 

 

                        (6 marks) 

(b) (i) Sketch the graph of     𝑦𝑦 = cos(𝜃𝜃)         0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋 
            (1 marks) 

(ii) Evaluate ∫ cos(𝜃𝜃)
𝜋𝜋
2�

0 𝑑𝑑𝜃𝜃 
           (3 marks) 

iii) Evaluate ∫ cos(𝜃𝜃)
3𝜋𝜋

2�
0 𝑑𝑑𝜃𝜃 

            (4 marks) 
(c) A function that passes through the point (0,10) is differentiated to produce  𝑑𝑑𝑑𝑑

𝑑𝑑𝑥𝑥
= 3𝑒𝑒3𝑥𝑥 + 7. 

Find the original function. 

                              (6 marks) 

(d) Integrate the following, 

�6𝑥𝑥2 (𝑥𝑥3 − 3)−2 3�  𝑑𝑑𝑥𝑥 

             (5 marks) 

Total Marks 25 Marks 

END OF QUESTIONS 

 

FORMULA SHEET FOLLOWS OVER THE PAGE…. 

PLEASE TURN THE PAGE…. 
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FORMULA SHEET 

Function 
f(x) or y 

Differentiation 
f ’(x) or  dy

dx
 

xn nxn-1 

ex ex 

eax aeax 

ln (x) 1
x
 

sin (x) cos (x) 

sin (ax) a cos (ax) 

cos (ax) -a sin (ax) 

 
 

 Chain rule Product rule Quotient rule 

D
iff

er
en

tia
tio

n y = f�g(x)�              u = g(x) 
 

y = u v 
 

y =  
u
v
 

dy
dx

=  
dy
du

 .  
du
dx

 
 

dy
dx

=  u
dv
dx

+ v
du
dx

 dy
dx

=  
v du

dx − u dv
dx

v2
 

 By parts   

In
te

gr
at

io
n 

y = 𝑢𝑢 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

   

 

�𝑢𝑢 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 𝑢𝑢𝑑𝑑 − �𝑑𝑑 
𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥

   

 

 
 

END OF PAPER 
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