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INSTRUCTIONS TO CANDIDATE: 

1. This paper consists of TWO sections: A and B. 

2. Answer ALL questions in sections A and THREE questions in section B  

3. Marks for each question are indicated in brackets. 

4. Do not write on this question paper. 

 

 

 

 

 

 

This paper consists of FOUR printed pages. 

 Candidates should check the question paper to ascertain that all pages are printed as 

indicated and that no questions are missing.  
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SECTION A (40 MARKS) 

Answer ALL questions in this section. 

1. Using indices only, Solve  
(32)

3

3×39
.      (3 marks) 

2. Using factorization, determine the value of 𝑥 in the equation:    (3 marks) 

𝑥2 + 2𝑥 − 8 = 0.                                                                                  

3. Calculate the length of distance AC of the right-angled triangle ABC shown below. 

 (3 marks) 

 

4. Given that  𝑍1 = 2 + 𝑗4 and 𝑍2 = 3 value of 𝑍1 − 𝑍2 . Represent the 

value obtained on an Argand diagram    (4 marks) 

5. Find the co-ordinate of the point on th 2 − 7𝑥 + 2 where the gradient is−1.

        (3 marks) 

6. Evaluate: ∫ 3𝑠𝑖𝑛2𝑥𝑑𝑥
𝜋/2

0
.       (3 marks) 

7. Calculate the total surface area of a cylinder of diameter 8 cm and height 15 cm. 

          (3 marks) 

8. Find out the mean, median and mode for the set.    (3 marks) 

2, 3, 7, 5, 5, 13, 1, 7, 4, 8, 3, 4, 3 

9. A force of 4 𝑁 is inclined at an angle of 45° to a second force of 7 𝑁, both forces acting 

at a point. Determine the magnitude of the resultant of these two forces. (3 marks) 

10. Evaluate the determinant:       (3 marks) 

|
1 4 −3
−5 2 6
−1 −4 2

| 

11. Solve the equation:         (4 marks) 

log(𝑥 − 1) + log(𝑥 + 1) = 2log(𝑥 + 2) 

12. Use the binomial series to determine the expansion of(2 + 𝑥)7.  (5 marks) 
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SECTION B (60 MARKS) 

Answer any THREE questions from this section. 

13.  

a) Use Newton’s method to determine the positive root of the quadratic equation  

5𝑥2 + 11𝑥 − 17 = 0, correct to 3 significant figures.    (10 marks) 

b) The function given by 𝑦 =  𝑓(𝑥) =  2𝑥3  +  3𝑥2 –  5 

i) Show that the curve y= f(x) has two stationary points and determine the (𝑥, 𝑦) 

coordinates of these points.     (3 Marks)                

ii) Use differentiation to determine the nature of stationary points (whether 

maxima, minima or inflection).     (4 Marks) 

iii) For the equation 4𝑥𝑦 =  𝑥4  + 𝑦3, use implicit differentiation to determine 

the expression for 
𝑑𝑦

𝑑𝑥
 in terms of x and y.     (3 Marks) 

14.  

a) If 3% of the gearwheels produce  are defective, determine the 

probabilities that in a sample of 8

i) Two will be defective;      (4 marks) 

ii) More than two will be d     (5 marks)     

(b) Solve the following simultaneous equations using Cramer’s rule.  (11 marks) 

𝑥 + 𝑦 + 𝑧 = 4 

2𝑥 − 3𝑦 + 4𝑧 = 33 

3𝑥 − 2𝑦 − 2𝑧 = 2                  

15.  

a) Find 𝑓(𝑡) using Laplace transforms.     (12 marks) 

3𝑓′(𝑡) − 2𝑓(𝑡) = 4𝑒−𝑡 + 2 where 𝑓(0) = 0 

b) Given the two complex numbers 𝑧1  =  2 − 3𝑖 and 𝑧2  =  −3 + 5𝑖 

i) Find 𝑧 3 =  2𝑧1  +  3𝑧2      (2 marks) 

ii) Find 𝑧 4 = 𝑧1𝑧2 and express 𝑧 4 in exponential form as 𝑧 4 = 𝑟𝑒
𝑖𝜃.  (3 marks) 

iii) If 𝑧 =  𝑥 +  𝑖𝑦,  show that the locus |𝑧 − 𝑧1| = |𝑧 + 𝑧2| is a straight line. 

     (3 marks) 
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16.  

a) Determine the Fourier series for the periodic function defined by:  (14 marks) 

𝑓(𝑥) =

{
 
 

 
 −2.  𝑤ℎ𝑒𝑛 − 𝜋 < 𝑥 < −

𝜋

2

2.  𝑤ℎ𝑒𝑛 − −
𝜋

2
< 𝑥 <

𝜋

2
 

−2  𝑤ℎ𝑒𝑛 
𝜋

2
< 𝑥 < 𝜋

 

b) Determine the first four terms of Maclaurin’s series of 𝑐𝑜𝑠 𝑥.  (6 Marks) 
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