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Question 1 13 Marks 
 

(a) Find the primitive of  10
3 2x   

 

(b) The gradient of a curve is given by 2 3
dy

x
dx

  .  What is the 

equation of the curve if it passes through  1,5  

 
(c) The area enclosed by the curve 23y x x  , the x-axis, the lines 

1 and 2x x  , is rotated about the x-axis.  Find the volume of 
the solid formed.  Give your answer in terms of  

 
(d) In what ratio does the x axis divide the area of the region 

bounded by the parabolas 23y x x   and 2y x x  ? 
 
Question 2 14 Marks Start a new page 
 

(a) Solve  log 4 3 2loge ex x  . 

 
(b) Differentiate 

(i)  2log 3 2e x  

 
(ii) 2 ln 3x x  
 

(c) If logey x x , find: 

(i) 
dy

dx
. 

 
(ii) Find the coordinates of the stationary point. 

 
(iii) Determine the nature of the stationary point. 

 
(iv) Find the value of y (correct to three decimal places) 

when 0.001x  . 
 

(v) Use the information found to sketch the 
curve logy x x  
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 Question 3 13 Marks Start a new page 
 

(a) Find the value of 

2

2

2

xe dx


  

 

(b) Differentiate 
2xe .  Hence show that 

2

1

0

1 1
1

2
xxe dx

e
    

   

 
(c) The number of bacteria, N, in a colony after t minutes 

grows according to the law 
dN

kN
dt

 , where k is constant. 

 
(i) Show that 0

ktN N e , where 0N  is constant, is a 

solution of 
dN

kN
dt

 . 

 
(ii) If the number of bacteria is doubled in 200 

minutes, find the value of k. 
 
(iii) How long, to the nearest minute, does it take for 

the number of bacteria to grow to 10 times the 
original number? 

 

(d) Evaluate 

1

2

1

xx e dx


  by using Simpson’s rule with three 

function values.  Answer correct to 2 significant figures. 
 
 
 
 
 
 

End of Examination 
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