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INSTRUCTIONS TO CANDIDATES:

Answer all the questions in section A and only five (5) from 
section B. 

All the necessary working must be shown clearly. 

Begin each question on a fresh page. 

Silent, non-programmable scientific calculators and mathematical tables with a list of formulae may be used.
Where possible use the value of acceleration due to gravity g = 9.8ms-2







SECTION A (40marks)

1. 


 Given that the resultant of the forces ,and acts in 
 the direction which is a bearing of 135o, find the value of constant a.
2.  Show graphically that the equation has only one positive root. Hence state the root correct to one decimal place.
3. The table below shows the marks scored by a group of students.
	Marks 
	20-<24
	24-<29
	29-<39
	39-<44
	44-<49

	Frequency density 
	1.0
	1.2
	1.0
	0.4
	0.8


      Calculate the median mark.
4. 
A random variable X is such that , find 
i). 

ii). 

5. A car of mass 800kg moved with a constant acceleration of 0.4ms-2 along a horizontal straight road against a resistance to motion of 250N.Find the power developed at the instant when car moved at 10 ms-1.
6. The values of x and the corresponding values of f(x) are as below. 
	x
	20
	36.8
	46.5
	50.5
	58

	f(x)
	4.6
	5.6
	9.6
	11.2
	13.8


Use linear interpolation or extrapolation to find the value 
(i) f(27.55) 
(ii) x when f(x) = 14.13
7. A survey of 150 households asked how many people regularly eat bread for breakfast. The results of the survey are summarized as below;
		[image: ]			[image: ]
Calculate the;
(i) un biased estimate of the population variance.	     (02 marks)
(ii) 98% confidence interval for the mean number of people who regularly eat bread for breakfast.			     (03 marks)
8. A particle of mass 0.2kg and velocity 5i + 7j collides with a particle of mass 0.3kg and velocity 2i – 3j. If the particles couple together, find the;
(i) common speed							      (02 marks)
(ii) loss in kinetic energy                                                   (03 marks)                                             





SECTION B (60 marks)
Attempt any five (5) questions from this section.
9. (a)  A set of observations has got b zeros and c ones. Show that the  

       variance of this set is .
(b) Mary travels regularly from home to the hospital for treatment. She leaves home x minutes after 8:00am and takes y minutes to arrive at the hospital. Ten pairs of data are recorded in the table below.
	x
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45

	y
	31
	42
	33
	48
	47
	53
	68
	65
	71
	70



(i) Plot on a scatter diagram the data above.
(ii) Draw a line of best fit on your scatter diagram. If Mary left home at 8:37am for a hospital appointment, using the line of best fit, estimate the time of arrival at the hospital.  
10. The continuous  random variable X has a probability density function  p.d.f given by 
                    
  Find the 
(a)  constant k 
(b) mode 
(c) 

 cumulative distribution function and hence find , 
11. 


(a)  The events A and B are such that   ,  and        

          , show that .
(b) The monthly mileages (miles) covered by a member of parliament are normally distributed with a mean of 365 and variance 625.
Find the probability that in a certain month the member of parliament covers more than 320 miles.




                               
12. 
A uniform beam of mass 5kg and length 8 metres is hinged at its lower end A .A weight of 2N is attached at points C on the beam where  .The beam is kept in equilibrium at an angle of 30o to the horizontal by a force F at B making  an angle of 60o with the beam  as shown. 
                (
 2
N
)
Find the 
(i). force F
(ii). magnitude and direction of the reaction at the hinge

13. 
(a)    Estimate correct to three decimal places using trapezium 
        rule with  five sub-intervals.
(b) An open cylinder has a height of 12.52cm and radius 3.4cm.
(i) State the maximum possible error in each dimensions
(ii) Find the absolute error in calculating the surface area of the cylinder.

14. (a) At 9:30 am, the position vectors r and constant velocities v of two 
     particles A and B are as follows:


                                          


                                                   
(a) Find the direction of motion of the particle A.
(b) Show that the particles A and B will collide at some point M and determine the position vector of M and the time when the collision occurs.

15. Given below are parts of the flow chart used to perform a certain algorithm.
    (
 
ST
OP
 
  
Read
  
:
 
,
ST
ART
 
  Print:
 
P, N
             
is
 
   
?
NO
YES
)
(a) Re-arange the parts above and draw a logical flow chart.
(b) (i)         Perform a dry run for the flow chart in(a) above for N=20 and  
               R=3.5
(ii) State the purpose of the flow chart.
16. In the figure below, block A of mass 5kg lies on a smooth horizontal table. To block A ,one end of an inextensible string attached passes under a small fixed pulley slightly above the edge of the table and then over a smooth fixed pulley carrying a block B of mass 20kg at its other end.
                          (
  B
 
  A
 
)	
           If the system is released from rest, find 
(a) acceleration of the system
(b) tension in the string
(c) speed of A when it has moved through 0.6metres.
                                                                        
 END
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