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SECTION A: (40 MARKS) 

Attempt all questions in this section 

1. A and B are two independent events with A twice as likely to occur as B. If P(A) = ½ , find the  

(i) P(A or B but not both).        (3 marks)  

(ii) P(𝐴
𝐵1⁄ )           (2 marks)  

 

2. The numbers (𝑥 = 4.2, 𝑦 = 16.02)  and Z = 2.5 are rounded off with corresponding errors of 

0.5, 0.45 and 0.02. Calculate this absolute relative error made in 
𝑥𝑦

𝑧 
    (5 marks)  

3. A force of magnitude 20N acting in the direction of 3i – 4j moves a particle from point  

(  – 1 , 5)  to (7,10). Calculate the work done by the force    (5 marks)  

 

4. Marks obtained by students in mathematics paper I and II are as illustrated in the table.  

 

Paper I  40 90 60 35 55 82 27 

Paper II  37 83 76 50 44 68 40 

 

Calculate the rank correlation coefficient between the papers and comment on the relationship. 

         (5 marks)  

 

5. To a bus moving at 80kmh– 1 in the direction N45oW, a plane appears to fly from the West at 

30kmh – 1. Find the true speed and course of the plane.     (5 marks)  

 

6. Show that the equation  𝜋𝑠𝑖𝑛𝑥 − 𝑥 = 0  has a root between 𝜋 2⁄  and 𝜋. Hence use linear 

interpolation once to find the root correct to 3 significant figures.   (5 marks)  

 

7. ABCD is a uniform laminar in the form of a trapezium with AB = 8cm, AD = 3cm and BC = 5cm  

 

 

 

 

 

 

 

 

Find the distance of centre of gravity of the laminar from the side AD  

          (5 marks)  

 

 

     D          C  

 

 

         3cm            5cm  

 

    A    8cm            B  
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8. The number of students who go to a certain school’s chapel on Sundays is uniformly distributed 

between 824 to 1034 students. Find the  

(i) Mean number of students who go to the chapel    (2 marks)  

(ii) Probability that between 830 and 990 students go to the chapel. (3 marks)  

 

SECTION B: (60 MARKS) 

Attempt only five questions in this section 

 

9. During the national teachers conference 40% of the delegates supported the idea of the 10% 

salary increase for the financial year 2015. If 450 delegates were interviewed by journalists about 

the idea. Find the probability that; 

(a) Less than 150 delegates supported the salary increase    (5 marks) 

(b) Between 160 and 170 delegates inclusive supported the increase.   (7 marks)  

 

10. A particle P of weight 49N in contact with a horizontal table is connected by a light inelastic 

string passing over a smooth light pulley fixed at the edge of the table. The other end of the string 

carries another particle Q of mass 2kg hanging freely. The system is released from rest and after 2 

seconds P collided and coalesced with a stationary particle of mass 0.1kg at rest on the table. If 

the coefficient of friction between the table and the weight is 0.25, calculate the;  

(a) (i) acceleration of the system        (4 marks)  

(ii) tension in the string before collision      (2 marks)  

 

(b) Find the change in kinetic energy of P immediately after collision.   (6 marks)  

 

11. Using the graphical method, show that the equation 3x3 + x – 4 = 0 has a root between 0 and 2. 

Hence using the Newton – Raphson method, find the root correct to three decimal places.  

(12 marks)  

12.  The continuous random variable x has a probability density function given by  

   f(x) =        
𝐾

2
𝑥2 ;         0 ≤ 𝑥 ≤ 2  

                                    𝑘(4 − 𝑥);   2 ≤  𝑥 ≤ 4  

       0       elsewhere  

 Where k is a constant  

(a) Sketch f(x)  

(b) Find the  

(i) Value of k  

(ii) P( 1< x < 3)         (4 marks)  
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13. (a) ABCD is a square of 0.6m. Forces of magnitudes 6N, 2N, 6N and 2N act along the sides 

𝐴𝐵̅̅ ̅̅ , 𝐶𝐵̅̅ ̅̅ , 𝐶𝐷̅̅ ̅̅ , 𝐴𝐷̅̅ ̅̅  respectively in the directions shown     

 

(i) Show that the forces form a couple       (3 marks)  

(ii) Find the moment of the couple that must be applied to the system in order to produce 

equilibrium         (3 marks)  

(b) Forces of magnitude 3N, 6N, 2PN and PN act away from a common point in the directions 

NoE, EoS, SoW and NoW. Given that tan = 
4

3
  and that the resultant force acts in the 

direction 225o, find the value of P       (6 marks)  

 

14.  (a) Use the trapezium rule with size ordinates to estimate the area of the curve y = xe – 2x between 

the x – axis, x = 1 and x = 2. Give your answer correct to three significant figures.  

(6 marks)  

       (b) Determine the percentage error in your estimation in (a) above. Suggest how this error  

can be reduced.         (6 marks)  

15.  A stone is projected with a speed of 10√2𝑔𝑚𝑠1  from the top of a tower 50m high. If the stone 

hits the ground at a distance 100m from the foot of the tower, 

(i) Show that there are two possible angles of projection which are perpendicular.  

(8 marks)  

(ii) Find the time of motion of the stone in each case.    (4 marks)  

 

16. The table below shows the ages of people who attended a certain function. 

 

Age (years)  Frequency  

10 – 19  

20 – 34  

35 – 44 

45 – 64 

65 – 79 

80 – 89  

6 

16 

27 

39 

18 

8 

 

(a) Draw a cumulative frequency curve and use it to estimate the semi- inter quartile range  

(6 marks)  

(b) Calculate the  

(i) Mean age         (3 marks)  

(ii) Standard deviation        (3 marks)  

END 


