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INSTRUCTIONS TO CANDIDATES:
Answer all the eight questions in section A and any five from section B.
All necessary working must be clearly shown.
Begin each answer on a fresh sheet of paper.
Graph papers are provided.
Silent, non-programmable scientific calculators and mathematical tables with a list of formulae may be used.
In numerical work, take acceleration due to gravity g, to be 9.8ms-2.





SECTION A
1. Two events A and B are such that P(A) = 0.7, P(AuB) = 0.45 and 
P(A1nB1) = 0.18.  find;

(a) P(B1)										3mks
(b) P(A or B but not both A and B)							2mks

2. A particle starting from rest traverses a distance of 52m in the seventh second.  Find the distance the particle traversed in the tenth second.			5mks

3. A biased coin is tossed four times.  The probability that it shows only heads in the four tosses is 0.0256.  Find the probability of obtaining exactly two heads when the coin is tossed four times.							5mks

4. A random variable x is normally distributed with mean 50 and standard deviation 10.  Find the probability that x lies between 45 and 62.				5mks

5. The table below shows delivery charges by a courier company.

	Mass (g) 
	200
	400
	600

	Charges (shs)
	700
	1200
	3000



Use linear interpolation or extra polation to find,
(a) Delivery charges of a parcel weighing 352g.					3mks
(b) Mass of a parcel whose delivery charges is shs 3360.			2mks

6. A carton of mass 5kg rests on a rough inclined plane inclined at 30o to the horizontal.  If the coefficient of friction between the carton and the plane is 0.2, find a horizontal force that should be applied to make the carton first about to move up the plane.									5mks

7. Using graphical method, find the first approximation to the real root 

of x3 – 3x + 4 = 0.									5mks											

8. A particle moving with simple harmonic motion has speeds of 6ms-1 and 8ms-1 at distances 16m and 12m respectively from the equilibrium position.  Find the amplitude and the period of the motion.						5mks



SECTION B

9. The heights (in cm) of senior six candidates in a certain school were recorded as in the frequency of table below.
	Height (cm)
	Frequency (f)

	149 – 152
153 – 156
157 – 160
161 – 164
165 – 168
169 – 172
173 - 176
	5
17
20
25
15
6
2




(a) Estimate the mean height and standard deviation of the candidates.
(b) Plot a cumulative frequency curve (O-give).
(c) Use your o-give in (b) above to estimate the;

(i) Median height.
(ii) Range of the height of the middle 60% of the candidates.		12mks


10. (a) Use the trapezium rule to estimate the area of y = 52x between the x-axis, 
x = 0 and x = 1, using five sub-intervals.  Give your answer correct to 3 decimals places.

	(b) Find the exact value of,

	52x dx
(c) Determine the percentage error in the two calculations in (a) and (b) above.
											12mks

11. The continuous random variable x has the probability density function (p.d.f) given by,

K1 x 			1 ≤ x ≤ 3
		f(x) = 		k2 (4 – x)		3 < x ≤ 4,
				    0			otherwise

Where K1 and k2 are constants, given that f(3.5) = , find;
(a) The values of k1 and k2.								5mks
(b) The median of x.									4mks
(c) E(x), the expectation of x.							3mks





12. (a) Three points A, B and C lie along a straight line.  The distance between A and B is 95m and between B and C is 80m.  A particle travelling along the straight line towards C passes point A with speed U.  The particle is travelling with constant acceleration.  If it covers the distance between A and B in 5 seconds and the distance between B and C in two seconds, find the distance beyond C, the particle covers in the next 3 seconds.						7mks

(b) A stone is projected vertically upwards with a speed of 20m-s1 from a tower of height 25m.  Find the;

(i) Time taken by the stone to reach the maximum height.			2mks
(ii) Velocity with which the stone hits the ground.				3mks

13. A particle of mass 4m is attached to the mid-point of a light string of modulus 2mg whose ends are attached to two fixed points distant 8a apart in a vertical length 2a, find the depth below the upper fixed point A, of the position of equilibrium of the particle.   When the particle is slightly disturbed from rest in a vertical direction, show that it performs single harmonic motion of period 2π .


14. A pair of dice is tossed 180 times and the sum of the outcomes recorded.  Find the probability that a sum of 7 occurs.

(a) Atleast 26 times.
(b) Between 20 times and 35 times inclusive.
(c) Less than 19 times.								12mks

15. Six forces, 9N, 5N, 7N, 3N, 1N and 4N act along the sides AB, BC, CD, DE, EF and FA of a regular hexagon of side 2m, their directions being indicated by the order of the letters.  Taking AB as the reference axis, express each of the forces in vector forms.  Hence find the;

(i) Magnitude and direction of the resultant of the forces.			6mks

(ii) Distance from A, where the line of action of the resultant cuts AB.	6mks











16. The table below shows the percentage of sand, y, in the soil at different depths x (in cm).

	Soil x(cm) depth 
	35
	65
	55
	25
	45
	75
	20
	90
	51
	60

	% of sand (y)
	86
	70
	84
	92
	79
	68
	96
	58
	86
	77



(a) (i) Plot a scatter diagram for the data.  Comment on the relationship between the depth of soil and the percentage of sand in the soil.

(ii) Draw a line of best tilt through the points of the scatter diagrams. 
Use your results to estimate the percentage of the sand in the soil at 
depth of 31cm, and depth of the soil with 54% sand.

(b) Calculate the rank correlation coefficient between the percentage of sand in the soil and the depth of the soil.						12mks
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