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INSTRUCTION TO CANDIDATES
a) 	Write your name and Index number in the spaces provided above. 
b)	 Sign and write the date of examination in the spaces provided above. 
c) 	The paper consists of two sections. Section I and Section II. 
d)	 Answer ALL the questions in Section I and any FIVE questions in Section II. 
e) 	Show all the steps in your calculations, giving your answer at each stage in the spaces provided 
below each question. 
f) 	Marks may be given for correct working even if the answer is wrong. 
g)	 Non-programmable silent electronic calculators and KNEC Mathematical tables may be used 
except where stated otherwise. 
h)	Candidates should answer the questions in English.
i)	This paper consists of 16 printed pages.
j)	Candidates must check the question paper to ascertain that all pages are printed as indicated
and that no question(s) is/are missing
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SECTION I:	(50MKS)
ATTEMPT ALL THE QUESTIONS FROM THIS SECTION
1.	Find the  percentage error in the volume of a cone whose radius is 7.0cm and has an exact vertical 	height of 16cm.										(3mks)







2.	Solve for x in Log3(2x+1)=2+Log3 (3x-11)							(3mks)







3.	Two brands of tea A and B cost Kshs 45 and 32 per kg respectively. They are mixed such that the 	selling price of one kilogram of the mixture is Kshs 45. If a 25% profit is relised. find the ratio in 	which the two brands were mixed.								(3mks)






4.	Make a the subject of the formula 								(3mks)

		







5.	Given that sin (x+20)0 = -7660, find x to the nearest degree, for 03600		(3mks)






6.	Expand (x-y)6											(1 mks)





	(b)	Use your expansion upto forth term to estimate the value of (1.98)6 giving your answer to 		4 significant figures.									(2mks)





7.	Express the following in surd form and simplify by rationalizing the denominator without ' 	using a calculator and leave your answer in the form a + b				(3 mks)


 
8. 	The points A and B have position vectors i + 7j + 2k and -5i + 5j + 6k respectively. The point C 	divides AB in the ratio : 3: -1 . Find the position vector of C in terms of i, j and k.
		(3 mks)
9.	Jamais invests Ksh 60000 in a bank that pays an interest at a rate of 1.5% p.a compound interest. 	He wants to earn more than Ksh 10,000 interest. Determine the least time, in whole years that this 	will take.										(3 mks)



10.	Line XY is the diameter of circle  such that the coordinates are X (-1,1) and Y (5,1)
	i)	Determine the centre and radius of the circle					 (2mks)




	ii)	 Hence find the equation of the circle in the form x2 + y2 + ax + by + C= O where a, b and 		c are constants.								(2mks)





11.	A science club is made up of 5 boys and 7 girls. The club has 3 officials. Using a tree diagram or 	otherwise, find the probability that.	
	(a)	The club officials are all boys							(2mks)





	(b)	Two of the officials are girls.							(2mks)




12.	The figure below shows a triangle PQR which is drown to scale. Construct.
	(a)	The perpendicular bisector of QR.						(1mk)






	(b)	The locus of a point A which is always on the same side of QR as P and moves such that 			angle QAR is equal to angle QPR.							(2mks)



[image: ]

13.	The graph below shows the variation...................allowed to cool from 800C
[image: ]
	Determine the average rate of decrease of the temperature of the water between t=6 minutes and 	t=14 minutes.											(2mks)







14.	Two taps A and B can each fill an empty tank in 3 hours and 2 hours respectively. A drainage tap 	P can empty the full tank in 6 hours. Taps A and P are opened for 5 hours then closed.
	(a)	Determine the fraction of the tank that is still empty.					(2mks)




	(b)	Find how long would take to fill the remaining fraction of the tank if all the three taps are 		opened.										(2mks)






15.	Under a transformation whose matrix is a figure whose area is 4.5cm2 is mapped on a 	figure whose area is 54cm2. Find the two possible values of K.				(3mks)	






[bookmark: _GoBack]16.	Jesse started  work 20years ago. In year 1 his annual salar was Ksh 170,000. His annual salary 	increased by 15,000 each year, so that his annual salary in year 2 was Ksh 185,000, in year 3 it 	was Ksh 200,000 and so on forming an arithmetic sequence. This continued until he reached 	his maximum annual salary of Ksh 320,000 in year k. His annual salary then remained at			 Ksh 320,000.
	a) 	Find the value of k 									(1 mks)



	b) 	Calculate the total amount that Jesse has earned in the 20 years. 			(2mks)




SECTION II
ANSWER ONLY FIVE QUESTIONS FROM THIS SECTION
17.	a)	Three quantities P, Q and R are such that P varies directly as Q and inversely as the square 		root of R. Given that P = 2250 when Q = 450 and R = 64, write down an equation 				connecting P, Q and R. 							(4 marks)










		(i) 	If Q is decreased by 16% and R increased by 44%, calculate the percentage
			change in P. 								(3 mks)









	(b)	 In a soccer competition, the number of goals (G) scored in a penalty shoot — out is partly 		constant and partly varies as the skill (S) of the player. Given that G = 8 when S =2 and 			G = 12 when S= 4, find the value of G when S 6.				(3 marks)








18.	a)	Complete the table below for the functions y =3 cos 2x + 2 and y=Sin 2x, giving your
		answer values to two decimal places.							(2mks)
[image: ]

	b) 	On the grid provided, draw the graphs of y =3 cos 2x +2 and Y=Sin 2x for 
													(4 mks)
[image: ]	

	c) 	Use your graph to solve the equation: Sin 2x-2=3cos 2x for 		(2mks)


	d) 	State the amplitude and the period of the wave y =3 cos 2x + 2			(2mks)



19.	A. passenger plane takes off from airport A (60°N,5°E) and flies directly to another airport
	B (60°N, 1 7°E) along the parallel of latitude and then flies due North for 600 nautical miles to 	another airport C.
	(a) 	Find the position of airport C. 						(2 marks)




	(b) 	Find the distance between airports A and B along a circle of latitude in nautical miles.
												(2 marks)





	(c) 	If the plane travels at an average speed of 300 knots, find total flight time. (2 marks)




	(d)	 Given that the plane left airport A at 9.2Oam, find the local time of arrival at airport C.
												(2 marks)




	(e) 	Given the position of another airport D(70°N, 163°W), calculate to two decimal places
		the shortest distance between airports C and D in kilometers. 		(2 marks)








20.	The table below shows the mass of infants in a clinic.
	Mass (kg)
	1.0-1.9
	2.0-2.9
	3.0-3.9
	4.0-4.9
	5.0-5.9
	6.0-6.9
	7.0-7.9
	8.0-8.9
	9.0-9.9

	No of kids
	2
	4
	5
	7
	10
	6
	3
	2
	1


	(a)	State modal frequency.								(1mk)





	(b)	Calculate the quartile deviation of the data to 2 decimal places.			(4mks)







	(c)	Using an assumed mean of 4.45 
		Calculate to 1 decimal place
		(i)	Variance.								(4mks)








		(ii)	Standard deviation							(1 mks)









21.	A transformation by the matrix  maps A (0,0), B (2,0) C(2,3) and D (0,3) onto A1 B1 C1 	D1 respectively.
	(a)	On the graph paper provided, draw quadrilateral ABCD and its image A1B1C1D1 (3mks)
[image: ]
	(b)	Hence or otherwise , determine the area of ABCD and A1B1C1D1 			(3mks)





	(c)	A transformation represented by the matrix  maps A1B1C1D1 on A2B2C2D2. 			On the same axis draw the image of A1B1C1D1 					(2mks)
	(d)	Determine the matrix of the single transformation which Maps  A2B2C2D2. onto ABCD.
													(3mks)

22.	The diagram below shows the curve y = x3 - 3x2 - 9x + k, where k is a constant. The curve has a 	minimum point on the x-axis.
[image: ]

	a)	 Find the value of k									(5mks)









	b) 	The coordinates of the maximum point of the curve.					(2mks)







	c) 	Find the area of the shaded region.							(3 mks)





23.	PQRSV is a right pyramid on a horizontal square base of 10cm. The slant edge are all 8cm long. 		Calculate to one decimal place.
[image: ]

	(a)	The height of the pyramid.								(2mks)




	(b)	The angle between
		(i)	Line VP and the base PQRS.							(2mks)



		(ii)	Line VP and Line VR.							(2mks)



		(iii)	Planes VPQ and the base PQRS.						(2mks)



		(iv)	Volume of the pyramid.







24.	Rapid Delivery Services has 1350 parcels to deliver to Thika from Nairobi. Their Lorries can 	carry 150 parcels at a time and their vans can take 90 parcels at a time. The company has only 	twelve 	drivers available and at least four vans must be used.
	a) 	If the company has x lorries and y vans, form the inequalities to represent the above
		information. 									(4 marks)
	b) 	Draw the inequalities in (a) above by shading the unwanted part on the grid provided.
												(3 marks)
[image: ]





	(c)	The cost of one lorry journey is Ksh 3000 while the cost of one van journey is Ksh 2000. 			Use your graph to find how many lorries and how many vans will be needed to deliver 			parcels at the least cost and state the cost. 					(3 marks)
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