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INSTRUCTIONS TO CANDIDATES:
Answer all the eight questions in section A and any five questions from section B
All working must be shown clearly
Begin each answer on a fresh sheet of paper
Any additional (s) answered will not be marked
Graph paper is provided
Silent, non – programmable scientific calculators and mathematical tables with a list of formulae may be used
In numerical work, take g to be 9.8ms-1




SECTION A (40 MARKS)
1.	Event A and B are such that 	
	Find the;
		(i)								   (03 marks)
		(ii)	 							   (02 marks)
2.	Use the trapezium rule with 5 strips to estimate the values of  
	Truncate your answer to 3 significant figures.                                 (05 marks)
3.	A car of mass 1.05 tones moves with a resultant force given by				  calculate the work done as the car travels a distance of 	100m. 									   (05 marks)
4.	A random variable X is uniformly distributed over the interval a to 5. If X 	has a mean of 3, find: 
	(i)	the value of a							   (02 marks)
	(ii)	 						             (03 marks)
5.	A particle moving with an acceleration given by the expression				  initially has the velocity  	find the speed of the particle after 2 seconds.                                  (05 marks)
6.	A random sample of 200 people was asked the length of time they spent in 	the shower, the last time that they took one. The results were as follows:
	
	(a)	Calculate the unbraced population variance.                         (02 marks)
	(b)	Determine the 97.5% confidence interval for the mean time spent in 			the shower.								   (03 marks)
7.	The table below shows the number x and its natural logarithm
	x
	1.23
	1.79
	2.04
	2.62

	Log2x
	0.207
	0.582
	0.713
	0.963


	Use linear interpolation or extrapolation to estimate the value of 
	(i)	x when logex = 0.811                                                             (03 marks)
	(ii)	loge when x = 1.14                                                                 (02 marks)
8.	A block of mass 14kg is suspended from two strings. If the strings are 	inclined at 500 and 600 to the vertical, calculate the tensions in the strings. 											             (05 marks)
SECTION B (60 MARKS)
9.	(a)	The life time of a transistor ratio battery is normally distributed with a 		mean of 160 hours and standard deviation of 30 hours, calculate the 			probability of batteries which have a life between 150 and 180 hours. 												   (04 marks)
	(b)	The chance that a cow is infected by a certain tick disease is . If there 		are 150 cows in a certain form, find the 99.5% confidence limits for 			the mean number of cows that are infected.                          (08 marks)
10.	A transport plane A and a fighter plane B flying at the same altitude are 	initially 850.8km apart with A on a bearing of N36.220W of B. If A is flying 	at 200kmh-1 on a bearing of N600 E while B is flying at 45okmh-1 on bearing 	of N100W
	(a)	Show that if the planes maintain their velocities, then collision will 			occur. 							             (05 marks)
	(b)	Find the:
		(i)	Time taken before collision occurs                             (04 marks)
		(ii)	Distance that A flies before collision.                         (03 marks)
11.	(a)	using the same graph, show that the curves							 have two real roots.                     (06 marks)
(b)	Using the Newton, rap son formulae twice, find the negative root of 			the equation   giving your answer correct to two 				decimal places. 							   (06 marks)
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)12.	The probability density function of a continuous random variable X is 	represented graphically as shown below:





	Find the:
	(a)	Value of k 							             (03 marks)
	(b)	Equations of f(x) 							   (03 marks)
	(c)	 					                       (03 marks)
	(d)	Mean of X 								   (03 marks)
13.	(a)	A non uniform rad AB of length 4m and mass 10kg is suspended 			horizontally from the ends of strings AC and BC. If AC and BC are 			inclined at 300 and 500 respectively with the vertical, calculate the:
		(i)	Tension in the string BC 					   (05 marks)
		(ii)	Distance of centre of gravity of the rod from A.         (02 marks)
	(b)	A body of mass 8kg in contact with a plane inclined at 500 is just 			prevented from sliding down the plane by a horizontal force P. if the 			angle of friction between the plane and the body is 250. Calculate the 			magnitude of P. 							   (05 marks)
14.	(a)	Show that the simplest iterative formula based on Newton-Raphson 			method for solving the equation 2sin x – x = 0 is given by 				 					             (03 marks)
	(b)	Construct a flow chart that:
		(i)	Read the initial approximation                                    (03 marks)
		(ii)	Computes and prints the root of the equation correct to 2 					decimal places after 3 iterations                                  (05 marks)
		(iii)	Taking the initial approximation as 1.8, perform a dry run of the 			flow chart.                                                                    (04 marks)
15.	A particle A 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 rend of the string carries another particle B of mass 2kg 	hanging freely. The system is released from rest and after 2 seconds, A 	collided and coalesced with a stationary particle of mass 0.1kg at rest on the 	ground. If the coefficient of friction between the table and the weight is 0.25,
(a)	Calculate the:
		(i)	Acceleration of the system                                          (04 marks)
		(ii)	Tension in the string before collision.                         (02 marks)
	(b)	Find the change in kinetic energy of A immediately after collision. 												   (06 marks)
16.	The age of people in a certain country in 2012 were as follows:
	Age (years)
	0-9
	10-14
	15-19
	20-59
	60-64
	65-104

	Number of people in missions
	7.7
	4.6
	4.4
	28.4
	2.9
	8.0


	Calculate the:
	(a)	Mean, 								   (03 marks)
	(b)	Median, 								   (03 marks)
	(c)	Modal age 								   (04 marks)
	(d)	Number of people under 25 years.                                         (02 marks)
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