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SECTION A 

Module 1

Answer this question.

1. (a) A rectangular box has dimensions, x, y, z each of which is measured with a maximum error 
of 0.1 cm.

  Determine the maximum error of the volume, V, of the box given that x = 75 cm,                      

y = 60 cm, z = 40 cm and the maximum error is  dV = ∂V
∂x  dx + ∂V

∂y   dy + ∂V
∂z   dz.
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    [6 marks]
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 (b) Determine z such that z2 – (6 + 2i) z + (7 + 6i) = 0.

 

    [6 marks]
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 (c) Given rectangles with a fixed perimeter, p, show that a square has the maximum area.

    [8 marks]

Total 20 marks
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SECTION B 

Module 2

Answer this question.

2. (a) Use mathematical induction to prove that 1
2  + 1

6  + . . . + 1
n(n – 1) = 1 – 1

n , n > 2.
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 (b) The function f (x) = 5ln x – x + 2 has a root in the interval [0, 1].  By letting x
1
 = 1 and 

using the Newton-Raphson method, show that an approximation of the root of f in the 

interval [0, 1] can be expressed as 3
4  – 15

17    1
4  + ln 3

4    .

  

[5 marks]  
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 (c) A series is given as 
n

∑
r = 3

 4
r(r – 2) .

  (i) Show that   1
r – 2  –  1

r     = 2
r(r – 2)  where r ∈  N.

[2 marks]
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  (ii) Hence, or otherwise, determine  
n

∑
r = 3

 4
r(r – 2) in terms of n.

    [4 marks]

      Total 20 marks
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SECTION C 

Module 3

Answer this question.

3. (a) Determine the general solution of the differential equation 
dy
dx 

  + (cos x)y = cos x.

  

[5 marks]
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 (b) Two fair coins are tossed along with a fair, six-sided die.

  (i) List the simple events of the possibility space. 

[4 marks]
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  (ii) Determine the probability that at least one head or a number greater than 4 is 
observed.

   [6 marks]
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 (c) A and B are two matrices such that det(AB) = –880 and det(A) = 88.  Determine x, given 

  that B = 
 1 3 –2
 2 x 1
 3 1 –1

   .

    

    [5 marks]
   
     Total 20 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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EXTRA SPACE

If you use this extra page, you MUST write the question number clearly in the box provided.

Question No.  
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