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INSTRUCTIONS TO CANDIDATES
a) Write your name and index number in the spaces provided above. 
b) This paper consists of TWO sections.  Section I and Section II.
c) Answer ALL the questions in section I and only FIVE questions from Section II.
d) All answers and working must be written on the question paper in the spaces provided below each question. 
e) Show all the steps in your calculations, giving your answers at each stage in the spaces below each question.
f) Marks may be given for correct working even if the answer is wrong. 
g) Non-programmable silent calculators and KNEC mathematical tables may be used except where stated otherwise. 
h) This paper consists 16 printed papers 
i) Candidates should check the question paper to ascertain that all the papers are printed as indicated and that no questions are missing. 
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SECTION I (50 MARKS)
Answer ALL the questions in this section.
1. If    =  a, find the value of a + b + c.						(3 marks)











2. A rectangle whose area is 15cm2 is transformed by a matrix Determine the area of its image under the matrix of transformation.								(2 marks)









3. Make C the subject of the formula.
A = 									(3 marks)








4. Solve for x in the equation.
log2   + log2  = 1								(3 marks)









5. The current price of a vehicle id ksh.500, 000. The value of the vehicle depreciates at a rate of 15% p.a for the first two years and at 20% p.a thereafter. Find the number of years it will take for its value to reduce to ksh. 147,968.										(4 marks)










6. The figure below represents a hollow cylinder. The internal and external radii are estimated to be 6cm and 8cm respectively, to the nearest whole number. The height of the cylinder is exactly 14cm.


a) Determine the exact values for the internal and external radii which will give maximum volume of the material.											(1 mark)




b) Calculate the maximum possible volume of the material take  = .			(2 marks)





7. Find the area of the shaded region shown in the figure below. 					(4 marks)








8. a)	Expand 	up to the fourth term.							(2 marks) 





b) 	Use your expansion to evaluate 0.998 to 4 s.f.						(2 marks)






9. The probability of a team losing a game is . The team plays the game until it wins. Find the probability that the team wins in the fourth round.								(3 marks)











10. A businessman mixes sugar costing sh. 90 per kg with another type which costs sh.120 per kg. Find the ratio in which the two types should be mixed so that if a kilogram of the mixture is sold at ksh. 147 a profit of 50% is realized.										(3 marks)









11. Point R divides line PQ externally in the ratio 4:3. The position vectors of P and Q are 2i + j – 3k and i – 2j + k respectively. Find the position vector, of R.						(3 marks)










12. The sixth term of a geometric progression is 16 and the third term is 2. Determine the common ratio and the first term.											(3 marks)










13. Find the equation of the normal to the curve y = 2x3 – 3x2 + 6, when x = 2.			(3 marks)










14. The end points of a diameter of a circle are P (-3, -9) and Q (7, 15). Determine the equation of the circle in the form x2+y2+ax+by=c where a, b and c are constants.					(3 marks)










15. Solve 3 – 4 Cos2 = 0 for 00  360								(3 marks)











16. A trapezium ABCD is such that the two parallel sides are of length 18cm and 26cm. AB = 9cm and angle ABC = 450. Calculate the area of the trapezium to 1 decimal place.			(3 marks)







SECTION II (50 MARKS)
Answer any FIVE questions in this section.
17. x, y and z are three quantities such that x varies directly as the square of y and inversely as the square root of z. 
a) Given x = 20 when y =5 and c = 9, find x when y = 7 and c = 25.				(5 marks)

















b) If y increases by 10% and z decreases by 19%, find the percentage change in x.		(5 marks)


18. A triangular piece of land PQR is such that PQ = 100m, PR = 120m and angle QPR = 780.
a) Calculate :
i) 	RQ 													(3 marks)








ii) 	 QRP											(3 marks)










b) Find the area of the land in hectares.							(4 marks)








19. a)	Complete the table below for the function y = x3 + 2x2 – 3x – 4, to 1 d.p.			(2 marks)
	x
	-3
	-2.5
	-2
	-1.5
	-1
	-0.5
	0
	0.5
	1
	1.5
	2

	y
	-4.0
	0.4
	
	1.6
	0.0
	
	-4.0
	-4.9
	
	
	6


b) 	On the axes provided, draw the graph of y = x3 + 2x2 – 3x – 4, using the values in the completed 	table.												(2 marks)




















c) 	Using your graph:
i) 	Solve the equation
	x3 + 2x2 – 3x = 4.										(3 marks)



ii) 	Estimate the coordinates of the turning points of the curve.				(2 marks)


20. A and B are two points on the latitude 500N. The two points lie on the longitudes 300E and 1500W respectively  
a) Calculate:
i) 	The distance in km, from A to B along the parallel of latitude. (Take = , R = 6370km)	(5 marks)













ii) 	The shortest distance from A to B along the great circle, in nautical miles.			(2 marks)









b) An aircraft takes 54 hours to fly between the two points, along the great circle. Calculate its speed in km/h. (take 1nm )									(3 marks)


21. The velocity, v m/s of a particle after t seconds is given by v = t2 – 2t + 4.
a) i) 	Using the mid- coordinate rule with six strips, estimate the distance covered by the particle 	between t = 1 and t =13 seconds.								(3 marks)









	ii) 	Find the exact distance the particle covered between t =1 and t = 13 seconds.		(3 marks)








b) Calculate the percentage error arising from the estimate in (a) above.				(2 marks)







c) Find the acceleration of the particle when t = 4 seconds.					(2 marks)






22. The table below shows the distribution of marks scored by 100 candidates in an examination.
	Marks
	1 - 10
	11 - 20
	21-30
	31 - 40
	41 - 50
	51 - 60
	61 - 70
	71 - 80
	81 - 90
	91-100

	No. of students 
	2
	5
	8
	19
	24
	18
	10
	6
	5
	3


a) Draw a cumulative frequency curve to illustrate this data.					(5 marks)















b) From your graph, estimate:
i) 	the median mark.											(1 mark)


ii) 	quartiles													(2 marks)



iii) 	interquartile range										(1 mark)


c) Find the pass mark if 70% of the candidates are to pass.					(1 mark)


23. A pyramid with a vertex O and edge OA, OB, OC and OD each of 17cm long stands on a square base ABCD of side 8cm as shown below.

				
Calculate:
a) The height of the pyramid									(3 marks)








b) The angle between an edge and the base.							(3 marks)







c) The angle between a sloping face and the base.							(4 marks)


24. a)	Complete the table below to 2 d.p.								(2 marks)
	x
	0
	20
	40
	60
	80
	100
	120
	140
	160
	180

	Cos x
	1.00
	0.94
	0.77
	0.50
	
	-0.17
	
	-0.77
	
	-1.00

	Sin x – cos x
	-1.00
	-0.60
	
	0.37
	0.81
	
	1.37
	
	1.28
	1.00



[bookmark: _GoBack]b) 	On the grid provided, draw the graphs of y = cos x and y = sin x – cos x, for 0  x  x  180														(3 marks)














c) 	Using your graphs:
i) 	Solve the equation ½ Sin x = Cos x.								(1 mark)



ii) 	State the range of values of x in 0  x  180, for which 2 Cos x  Sin x.			(2 marks)



iii) 	Solve the equation
	Sin x – 1.25 = Cos x										(2 marks)
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