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Instructions to candidates: 

- Answer all the eight questions in section A and any five from section B. 

- All necessary working must be shown clearly. 

- Silent, non-programmable scientific calculators and mathematical tables 

with a list of formulae may be used. 

- For numerical work, take g = 9.8ms – 2  
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SECTION A (40 MARKS) 

1. Events A and B are such that  
100

39
AP ,  

4

3
BAP  and    

53

17
B/AP    

Find the  

(i)  BP                          (3 marks)  

(ii)  BAP                                     (2 marks)  

2. A car of mass 800kg pulls a trailer of mass 200kg. The force produced by the 

engine is 4000N. If the resistances acting on the car and the trailer are 600N 

and 300N respectively. Calculate the acceleration of the car and the trailer.  

                                                 (5 marks)  

3. Use the trapezium rule with 6 sub intervals to estimate the value of  

Sine x


2

4




x dx  

Truncate your answer correct to 2 significant figures.           (5 marks)  

4. The times to the nearest second taken by 100 students to solve a given 

problem are shown below  

Times  No of students 

30 – 49  

50 – 64 

65 – 69 

70 – 74 

75 – 99 

10 

30 

25 

20 

15 

 

Find the  

(a) Mean         (2 marks)  

(b) Modal time of the distribution    (3 marks) 
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5. A uniform rod AB of length l2  and mass 4kg is smoothly hinged at A. It is 

maintained in equilibrium by a horizontal force of magnitude F acting at B.  

Given that the rod is inclined at 30o to the horizontal with B below A, find the  

(i) Value of P                        (3 marks)  

(ii) Reaction at the hinge.                   (2 marks)  

6. Given that x = 3.57, y =  −4.291  and z = 6.7955 are rounded off to the given 

decimal places indicated  

(i) State the maximum possible errors in  ,  and z         (1 mark)  

(ii) Find the limits within which the exact value of the expression  

  lies.                   (4 marks)  

7. A continuous random variable  is given by the probability density function 

(p.d.f) as  

f(x) =  

      0                        elsewhere               

show that the expectation  of x,              (5 marks)  

8. A particle is projected vertically upwards with a speed of 20ms–1  from a 

tower of height 25m, find the  

(i) time taken by the stone to reach maximum height   (2 marks)  

(ii) velocity with which the stone hits the ground    (3 marks)  
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SECTION B: (60 MARKS) 

9. The time taken to complete an application form is normally distributed with 

mean 17.2 minutes and standard deviation 3.6 minutes.  

(a) Find the time within which 90% of applicants will have completed the 

form.          (7 marks)  

(b) If five applicants are chosen at random, find the probability that at least 

three of them take over 20 minutes to complete the form.  

(5 marks)  

10. (a) Show that the root of the equation sinx + x – 1 = 0 lies between 0 and 1  

(3 marks)  

             (b) Use Newton Raphson’s method to find the root of the equation in (a)    

                  above, Give your answer correct to 2 decimal places.  (9 marks)  

11. A stone is projected with a speed of 10   ms– 1 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)  

 

12. (a) Box P contains 4 red and 3 green sweets and box Q contains 7 red and 4 

green sweets. A box is randomly selected and 2 sweets are randomly picked 

from it, one at a time without replacement. If P is twice as likely to be picked 

as Q, find the probability that both sweets are  

(i) of different colours,        (3 marks) 

(ii) from P given that they are of different colours.    (3 marks)  
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(b)  In a box containing 12 pieces of chalk, 3 are broken. If a random sample 

of 40 such boxes is taken, calculate the probability that between 8 and 13 

boxes contain broken pieces of chalk.       (6 marks) 

 
13. (a) Particles of masses 4,7,9,3 and 1kg are placed at points with 

coordinates (1,1),  (− 4, 7,(3,−1),(5,7)and(6,2)respectively.  

Find the coordinates of the centre of gravity of the system of particles. 

                                                                                                                                   (5 marks)  

(b) A uniform lamina ABCDEF is formed by taking a uniform sheet of card in 

the form of a square AXEF, of side 2a and removing the square BXDC of side a 

                                   

     

            a 

         
                                   
               
 
     
 
If B and D are the mid-points of AX and XE respectively, 

(i) Find the centre of mass of the lamina from AF  

(ii) If the lamina is freely suspended from A and hangs in equilibrium, 

find the angle which AF makes with the horizontal.     (7 marks)  

14. (a) The table below shows how y varies with x in an experiment 

x −1.01  −0.5 1.4 

y  −1.2 −2.2 -3.7 

 

Using linear interpolation/extrapolation, find the value of  

(i) y when x = 0.21  

(ii) x when y = −4.35                       (5 marks)  

 

           A  B     X 
 
 
 
 
   2a   C  a     D 
 
 
 
          F   2a      E 
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(b) A businessman started with a capital of 100 million shillings. He deals 

with items from Japan and China. On a certain consignment his profit was 2 

million shillings on items from Japan and 35 million shillings from China. Find 

the maximum and minimum values of the total profit of the two countries as 

a percentage of the starting capital, given that profits had possible errors of 

5% and 8% respectively.        (7 marks)  

 

15. The table below shows the distribution of weights of a certain type of 

mango  

Weight (grams)  <10 <15 <30 <45 <55 <65 <80 <95 

 4 3 23 54 16 9 7 4 

 

(a) Calculate  

(i) Mean weight  

(ii) Standard deviation of the distributions    (6 marks) 

(b) Draw a histogram and use it to estimate the model weight.  (6 marks)  

 

16. A body of mass 0.5kg is suspended from the end of a light elastic string of 

length 50cm and modulus of elasticity 196N. The body is pulled vertically 

downwards through a distance of 20cm from equilibrium position and then 

released from rest. 

(i) Show that the body moves with simple harmonic motion   (7 marks)  

(ii) Calculate the time taken by the body to move from its lowest point 

through a distance of 15cm.       (15 marks)  

 

END 


