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SECTION A 

Module 1

Answer this question.

1. (a) Let  p, q and r be any three propositions.

  (i) Complete the following truth table.

p q r p ˄ q (p ˄ q) ˄ r q ˅ r p ˄ (q ˅ r)

T T T

T T F

T F T

T F F

F T T

F T F

F F T

F F F

[4 marks]

  (ii) Hence, state whether the compound statements (p ˄ q) ˄ r and p ˄ (q ˅ r) are 
logically equivalent.  Justify your answer.

[2 marks]
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 (b) Solve the equation  1 – 7(4)–x + 6(16)–x = 0.

[6 marks]
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 (c) Use mathematical induction to prove that
 

   
1

1.2 + 
1

2.3 + 
1

3.4 + ... + 
1

n.(n + 1) = 
n

n + 1  for  n ∈   N.
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[8 marks]

 Total 20 marks
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SECTION B 

Module 2

Answer this question.

2. (a) (i) If a and b are any two vectors such that | 2a + b | = 2 |a|, 
   prove that  4a.b + b.b = 0.

[3 marks]

  (ii) Hence, show that the vector 4a + b is perpendicular to vector b.

[2 marks]
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 (b) A, B and C are angles in a triangle such that A + B + C = 180o.

  (i) Prove that tan(A + B) = – tan C 

[3 marks]

  (ii) Hence, or otherwise, prove that tan A + tan B + tan C = tan A tan B tan C.

[4 marks]
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 (c) The following diagram shows two circles, C
1
 and C

2
, touching at the point P(5, 5).  The  

equation of the circle C
1
 is given by x2 + y2 – 2x – 4y – 20 = 0.  The radius of C

2
 is 5.  

Determine the equation of the circle, C
2
.

C2

C1
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[8 marks]

 Total 20 marks
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SECTION C 

Module 3

Answer this question.

3. (a) (i) Using first principles, show that the derivative of 
1

2 4f ( ) xx x
−

+=  is

   
3

21
4

2
x
−

− + .
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  (ii) Hence, determine the equation of a tangent at the stationary point of the curve in 
(a) (i).

[5 marks]
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 (b) The diagram below, not drawn to scale, shows the  curves y2 = x + 1 and y2 = –x + 1.  
Using integration, determine the area of the shaded region.  
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[7 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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