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INSTRUCTIONS TO CANDIDATES:
Answer all questions in Section A and ANY five from Section B.
All necessary calculations must be done on the page as the rest of the answers.
Only silent non-programmable scientific calculators may be used.
Mathematical tables, squared papers may be provided.
No separate paper should be given for rough work.
.
	Where necessary, take		g   =   9.8 ms-2.





SECTION A	    (40 Marks)
Answer all questions in this section.



1.	Two events A and B are such that P(A) = , P(A1 n B) =  and P(B/A) = . 
    	Find		(i)	P(A n B) 		
(ii) 	P(A/B)						     (5 marks) 

2. 	Given the numbers X = 8.473 and Y = 9.2146 measured to the nearest number of decimal places indicated 

(i) 	Determine the absolute error in  	

(ii)	Find the limits within which the quotient lies, correct to 4decimal places.	
(5 marks)
3. 	Two forces A and B are such that the sum of their magnitude is 45N, the resultant of A and B is perpendicular to A and has magnitude of 15N. Calculate the:
	(a)	Magnitude of A and B.
	(b)	angle between A and B.						(5 marks)

4.	The length of pencils (in mm) collected from a certain nursery school were as follows in the table:
	Length (mm)
	20 - 22
	23 - 25
	26 - 28
	29 - 31
	32 - 34

	Frequency (f)
	3
	6
	12
	9
	2


	Determine the: 	(i)	mean height.
				(ii)	standard deviation				(5 marks) 




5.	A Ugandan football star is having injury problems. When he is playing, the chance that his team will win is  but otherwise it is only . The chance that the player will be fit this Saturday when playing with the Niger team is  . Find the chance that his team will win the match.													                                                            (5 marks)
6.	A mass of weight 30N is hanged by two similar and equal points A and B at the same horizontal level at 3m apart. The mass is at rest 2m below the level AB. Calculate the tension in the string if each string is such that a force of 100N would be required to stretch it by an equal amount of its natural length. Calculate the natural length of the string.				                                                                                                              (5 marks) 

7.	A researcher recorded the following sets of points. Use linear interpolation to determine;

	x
	-2
	-1
	0
	1
	2

	y
	-5.5
	-3.0
	1.2
	3.4
	6.0


	(i)	the value of y when x = - 0.76
	(ii)	the value of x when y = 7.8 					              (5 marks)


8.	A car travelling at 80kmh-1 on a rough incline plane of incline 1 in 80 has a mass of 420kg and accelerating at a rate of 1.5 ms-2. If the power developed is 5kW, find the frictional force. 													                                                                          (5 marks)

SECTION B  (60 MARKS)

9.	(a)	Show that the iterative formula for approximating the root of f(x) = 0 by Newton raphson 
process for the equation x2ex + 5x – 20 = 0 is: 
  		              (7 marks)

(b)	Show that the root of the equation in (i) above lies between 1 and 2. Hence find the root of the equation correct to 3 decimal places. 					                                                                                      (5 marks)

10.	A continuous random variable x is defined by the p.d.f
		
(a)	Sketch the p.d.f.
	(b)	Determine:
(i) 	the value of k.
(ii) 	variance of x
(iii) 	F(x), hence P (1.5 ≤ x ≤ 2.5)			(12 marks)
11.	The diagram shows 2 masses A and B of 1kg and 0.5kg respectively connected by a light inextensible string passing over a smooth pulley D of mass 0.5kg. 
Pulley D is connected to a mass C of 2kg lying on a smooth plane inclined at 450 to the horizontal by a light inextensible string passing over a fixed pulley E.
C
E
D
A
B
450










	Find the 	(i) 	acceleration of A and C.
			(ii)	tension in strings.				(12 marks)
12.	(a)	Study the chart below:START
A = 0
B = 10
C = 1 ÷ B
A = A + C
B = B - 1
Is
B = 1  
PRINT: A
STOP
Yes
No




















		(i) 	Perform a dry run of the flow chart
		(ii) 	State clearly the purpose of the flow chart.		              (6 marks)

	(b)	Use the trapezium rule with 7 ordinates to find the values of  
, correct to 2 decimal places.                    (6 marks)


13.	(a) 	In a store of mixed harvested dry seeds, 35% are bean seeds. Find the probability that in a 
sample of 400 seeds there are;
(i)	less than 120 bean seeds.
(ii)	between 120 and 150 bean seeds inclusive.
(iii)	more than 160 bean seeds.					(8 marks)
(b)	A machine cuts metal tubing into pieces. It is known that the lengths of the pieces have a normal distribution with standard deviation 4mm. A random sample of 25 pieces is found to have a mean length of 146mm. Determine ea 97% confidence interval for the whole mean height.									                                                (4 marks)

14.	A uniform ladder of length 12m and weight 20N rests against a smooth vertical wall and has its foot on a rough horizontal ground, the coefficient of friction between the ladder and the ground is 0.5. If the ladder is placed at an angle α to the horizontal where tan α = 0.5,
	(a) 	Find the distance that a person of weight 100N can climb the ladder before it slips.
	(b)	Find the resultant force between the ladder and the floor.  		(12 marks)

15.	(a) 	A certain type of tennis ball is known to have a height of bounce which is normally 
distributed with standard deviation of 2cm. A sample of 60 tennis balls is tested and the mean height of bounce for the sample is 140cm.
 Find the 95% confidence interval for the mean height of bounce of the tennis balls.				 	                                                              (6 marks) 

(b)	The intelligence quotients of 8 students were assessed and the time (in minutes) taken to complete a certain piece of work was measured. Their IQ’s and time are given below
	Student
	A
	B
	C
	D
	E
	F
	G
	H

	IQ
	130
	124
	137
	140
	141
	132
	118
	121

	Time
	19
	22
	17
	16
	20
	23
	26
	28


Calculate the rank correlation coefficient between the IQ’s and time taken. 
Comment on your results.					              (6 marks) 

 	
16.	Initially two ships P and Q are 130km apart with P due East of Q. Q is moving due east at 20kmh-1 and P due south at 48kmh-1. The two ships continue moving with these velocities. Find the least distance between the ships in the subsequent motion and the time taken to the nearest minute for such a situation to occur.								                                                (12 marks)	
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