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SECTION A 

Module 1

Answer this question.

1. (a) The roots of the cubic equation 2x3 – 3x2 – x + 8 = 0 are α, β and γ.  Determine the equation 
which has roots α2, β2 and γ2. 

  Note: α2 + β2 + γ2 = (α + β + γ)2 – 2(αβ + βγ + αγ)
   (αβ)2 + (βγ)2 + (αγ)2 = (αβ + βγ + αγ)2 – 2αβγ(α + β + γ)

[7 marks]
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 (b) Prove by mathematical induction that 1 + 3 + 32 + 33 + ... + 3n–1 = 3n – 1
2  for all positive 

integers n > 1.

 

[8 marks]
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 (c) Solve the equation log
3
 (5x – 2) + log

9
 (5x – 2) = 3, where x > 2

5
.

[5 marks]

Total 20 marks
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SECTION B 

Module 2

Answer this question.

2. (a) P(1, 5, 2), Q(2, 6, 3) and R(4, 2, –1) are the vertices of a triangle. 

 (i) Determine the displacement vectors PQ  and PR .

[4 marks]  

 (ii) Hence, determine   PQ  and  PR .

[4 marks]  
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 (iii) Determine the acute angle between PQ  and PR .

[4 marks]  
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 (b) The following diagram (not drawn to scale) shows two circles, C
1
 and C

2
, touching at 

the point P(–4, 3).  The equation of the circle C
1
 is given by x2 + y2 + 14x – 6y + 49 = 0.  

The radius of C
2
 is 3.  Determine the equation of the circle C

2
.

[8 marks]  

Total 20 marks
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SECTION C 

Module 3

Answer this question.

3. (a) Calculate the volume of the solid obtained by rotating the region bounded by the curves            
y = x3, y = 8 and x = 0 around the y-axis.

[6 marks]
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 (b) The voltage, V, in a circuit can be represented by the equation dV
dt  – V

2  = 0.  

  Given that V = 25 volts and t = 0, determine an expression for V in terms of t.  

  Note that ∫ 1
x  dx = ln x + c.

[6 marks]
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 (c) Diagram A below (not drawn to scale) shows the design of a trough.  The cross-section 
of the trough, which has the shape of a trapezium, is shown in Diagram B.  All lengths are 
in metres.

The trough must be made using the dimensions shown, but the angle θ may vary.

 (i) Show that the cross-sectional area, X, of the trough is X = cosθ (1 + sinθ).  
 

  

[3 marks]  
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  (ii) Hence, or otherwise, determine the acute angle, θ, that would maximize the volume 
of the trough.

[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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