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INSTRUCTIONS TO CANDIDATES:

· Answer all the eight questions in section A and five questions from section B.
· Any additional question(s) will not be marked.
· All working must be shown clearly.
· Silent no-programmable calculators and mathematical table with a list of formulae may be used.
· In numerical work, take g to be [image: ].
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SECTION A: (40 MARKS)
1.	A and B are two independent events with A twice as likely to occur as B. If [image: ], find:
	(i) 	[image: ]	(ii)	[image: ].			(5 Marks)
2.	The numbers [image: ] are rounded off with corresponding percentage errors of 0.5, 0.45 and 0.02, calculate the absolute relative error made in [image: ].										(5 Marks)
3.	A sample of size 16 is randomly drawn from a normal population with mean 54 and variance 64. Find the probability that the mean will lie between 50 and 58.												(5 Marks)
4.	A particle of mass 4kg moves with a velocity of Find the power developed after 4 seconds.						(5 Marks)
5.	A body of mass 12 kg moves along a curve under the action of a resultant force F N. At time t seconds the position vector r of the body is[image: ] .
(a) Find an expression for F in terms of t.
(b) Find the work done by F between t = 1 and [image: ]
6.	A discrete random variable Y has the probability distribution function given by 
	y
	5
	8
	9
	11
	12

	P(Y=y)
	a
	0.1
	a
	0.4
	0.1


Find the;  (i) value of a.	(ii) E(5Y-7)		(5 Marks)
7.	Show that the equation [image: ] has a root between [image: ] and [image: ]. Hence use linear interpolation only once to find the root correct to three significant figures;	(5 Marks)
8.	A lorry cover a distances of 25.6 m and 32 m in the fourth and eighth seconds of its motion respectively. Determine the acceleration of the lorry. 		(5 Marks)





SECTION B: (60 MARKS)
9.(a)	Records from the health department show that two in every 20 patients are found with sickle cell. A sample of 500 patients is checked at random. Find the probability that between 48 and 61 patients inclusive are found with sickle cell. 								(6 Marks)
(b)	A random sample of 120 girls taken from a normally distributed population of school girls gave a mean age of 16.5 and variance of 18. Determine the 96% confidence interval for the mean age of all the school girls. 		(6 Marks)
10.	A light inextensible string has one end attached to a ceiling. The string passes under a smooth moveable pulley of mass 2 kg and then over a smooth fixed pulley.  Particle of mass 5 kg is attached at the free end of the string. The sections of the string not in contact with the pulleys are vertical. If the system is released from rest and moves in a vertical plane, find the:
		(i)	 acceleration of the system.
		(ii) 	tension in the string.
		(iii)	distance moved by the moveable pulley in 1.5 s.		(12 Marks)
11.	(a)	Using the trapezium rule with 7 ordinates, estimate [image: ], 
correct to 3 decimal places.						(7 Marks)
		(b)	Calculate the percentage error in your estimation in (a) above.(5Marks)
12.	(a)	Given that A and B are two events such that [image: ]	[image: ]. 
Find (i) [image: ]	(ii)	[image: ].		(6 Marks)
(b)	A box A contains 1 red, 3 green and 1 blue balls. Box B contains 2 red, 1 green and 2 blue balls. A balanced die is thrown and if the throw is a six, box A is chosen, otherwise box B is chosen. A ball is drawn at random from the chosen box. Given that a green ball is drawn, what is the probability that it came from box A?			(6 Marks)
13.	(a)	To an observer on a bus travelling due east at [image: ], wind appears 
to be blowing at a speed of [image: ] from the north-west. Determine the true speed of the wind.					(5 Marks)

		(b)	A ship P is steaming south at a rate of [image: ], and a ship Q is 
steaming east at [image: ]. Given that ship Q is initially 2000 m on a bearing [image: ]from P, find:
		(i) 	the relative velocity of ship P to Q.
		(ii)	when the ships are closest together.				(7 Marks)
14.	Using the graphical method, show that the equation [image: ]has a root between 0 and 2. Hence using Newton Raphson’s method, find the root correct to three decimal places.						(12Marks)
15.	A continuous random variable X has a probability distribution function given by [image: ].
		(a)	Determine the values of [image: ].				(6 Marks)
		(b)	Find [image: ] and sketch it.					(6 Marks)
16.	(a)	A body of mass 5 kg slides a distance of 8 m down a rough plane 
inclined at an angle of [image: ] to the horizontal. If the coefficient of friction is 0.4, find the velocity attained by the body.				(6 Marks)
(b)	A particle of mass 50 kg is suspended by two light inelastic strings of 
lengths 9 m and 12 m attached to two points distant 15 m apart. Calculate the 
tensions in the strings.							(6 Marks)
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