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INSTRUCTIONS TO CANDIDATES:

Attempt all the eightquestions in section A and five questions from section B.

In numerical work take g to be 9.8 ms-1.

State the degree of accuracy at the end of each answer and indicate CAL. For calculator, or TAB. For mathematical tables whenever used.

SECTION A (40 MARKS)

Attempt all the questions in this section

1. A particle of mass 5 Kg at rest at point (1, -4, 4) is acted upon by three forces. F1 =3i + 3j, 
      F2 = 2j + 4k, F3 = 2i + 6k.

     Find the position and momentum of the particle after 4 seconds.			(5 Marks)

2. Given that A and B are mutually exclusive events, such that P (A) = 0.5, P (AUB) = 0.9, find

(i) P (A/ U B), 

(ii) P (A/ B).                                                                                               (5 Marks)

3. A sample consists of 15 numbers, 2,4,7,3,5,6,3,6,10,7,8,9,3,4,3. Find

(i) the mode

(ii) the mean and standard deviation of the sample. .				(5 Marks)


       4   Find the approximate value of    using trapezium rule with five sub-intervals, 
            giving your answer correct to 2 significant figures. 					(5 Marks)



5. A uniform rod AB of mass m, which is smoothly hinged at A is maintained in equilibrium by a horizontal force P acting at B. Given that the rod is inclined at 300 to the horizontal with B below A, find;

(i) an expression for p,

(ii) the magnitude and direction of the reaction at the hinge. 			(5 Marks)

6. A particle starts at a point (6, -11) with initial velocity i + 3j and constant acceleration –2i + j. Show that the particle passes through the point (-6, 9) and find the time when it passes through the point. 								(5 Marks)

7. The probability that a football team wins a game is ¾. It plays 10 games. What is the probability it 
Wins

(i) at least 9 games

(ii) exactly 7 games. 								(5 Marks)

8. A conical pendulum consists of a light inextensible string AB of length 50 cm fixed at A and
carrying a bob of mass 2 Kg at B. The bob describes a horizontal circle about the vertical through A   with constant angular speed of A rads-1. Find the tension in the string. 		(5 Marks)


SECTION B (60 MARKS)

Attempt any five questions from this section

9. Four points A, B, C, and D in a river form half a regular hexagon. The diagonal AD is perpendicular to the direction of the current. The speed of the current is 5 Km h-1. How long does it take a motorboat to go along ABCD?					(12 Marks)

10. A random variable X has the probability function:   

	

	  Kx2, x = 0, 1, 2, ……………, 6.
	f(x) = 
	0 elsewhere

    Determine;

(i) the value of k

(ii) E(X)


(iii) P(X < 5)


            (b)  A question paper contained 100 objective questions each with four alternative answers but only
one correct answer. A candidate who sat for the paper attempted eighty questions by guessing 
and left out the remaining twenty. Determine the probability that;

(i) he scored 0%

(ii) he scored between 20% and 30%,

(iii) he passed if the pass mark was fixed at 30%.			(12 Marks)


11. (a) A jet fighter is flying at a height of 1 Km at a speed of 1080 Kmh-1, to bomb an 
anti-aircraft Battery on the ground, the pilot releases a bomb at a point P which is vertically above Q on the ground. How far is Q from the battery?

             (b) Water issues out of a nozzle of a pipe at a speed of 10 ms-1. The nozzle of the pipe is   	    placed at 300 to the horizontal and 1 m below and outside the rim of the top of a tank. If the 	    water just flows into the tank, calculate the maximum distance between the nozzle and the 		  tank. 										(12 Marks)

      12.   Three examiners X, Y, and Z each marked the scripts of ten candidates who sat a   	  	    Mathematics examination. The table below shows the examiner’s ranking of the candidates.

	
	CANDIDATE

	EXAMINER
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	X
	8
	5
	9
	2
	10
	1
	7
	6
	3
	4

	Y
	5
	3
	6
	1
	4
	7
	2
	10
	8
	9

	Z
	6
	3
	7
	2
	5
	4
	1
	10
	9
	8




             Calculate the coefficient of rank correlation of the rankings between

(i) X and Y

(ii) Y and Z.

State with reason whether there is significant difference between rankings of the three examiners. 										(12 Marks)

   13.   Given the equation ax2+ bx + c = 0, show that the Newton Raphson method lead to the    	    	      iterative formula

	x n+1    =  ax2n -  c
	2axn + b

            Hence construct a flow chart to

(i) read the values of a, b, c and the first approximation A,

(ii) calculate the root

(iii) test whether the difference between the successive approximations to the root is less than the error limit є.

(iv) Print the equation, the root and the number of iterations.

Use the flow chart to calculate the positive square root of 20 correct to 3 significant figures.
(12 Marks)

   14.   (a)  Let x1 and x2 approximate the numbers X1 and X2 with errors e1 and e2, respectively. 
           Show that the maximum possible error in the sum X1 + X2 is | e1 | + | e2 |.

            Hence or otherwise, evaluate 3.45 + 4.87 – 5.16 as accurate as possible given that the numbers 		are each correct to the given number of significant figures.

            (b) The table below is an extract from the table of cos x.

	800
	00
	10’
	20’
	30’
	40’
	50’

	cosx
	0.1736
	0.1708
	0.1679
	0.1650
	0.1622
	0.1593



            Determine;

(i) cos 800 36’

(ii) cos–1 0.1685.							(12 Marks)

   15.   (a)  The table shows the distribution of weights of a random sample of 16 tins taken from 
            a large consignment.

	Weight (gm)
	97
	98
	99
	100
	101
	102

	Frequency
	2
	1
	2
	3
	6
	2



               Assuming the weights are normally distributed, determine a 95% confidence interval for the 	        mean weight of all the tins.

           (b)  The life period of a certain machine approximately follows a normal distribution with 	     	         mean 5 years and standard deviation 1 year. Given that the manufacturer of this machine 		   replaces the machines that fail under guarantee, determine the length of the guarantee 			   required so that not more than 2% of the machines that fail are replaced?

                Determine the proportion of the machines that would be replaced if the guarantee period 	          was 4 years.

   16.   (a)  Ship A is sailing with speed of U Kmh-1 in the direction N 300 E. A second ship B is    	         sailing with speed V Kmh-1 in the direction N θ E. The velocity of ship A relative to B is 		   due North East.  
                 Show that 

                  U = (√3 + 1) (cos θ – sin θ)V.

           (b) Ship A changes its course to N 600 E, while it continues with the same speed. Ship B 	     	          continues with the same velocity. The velocity of ship A relative to B is now due East. 
[bookmark: _GoBack]                Find tan θ. [leaveyour answer in surd form]
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