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SECTION A (50 MARKS)


1. Given that  = a + b   and that a and b are rational number; find the values of a and b.	
(3 marks)













2. The cash price of a deep freezer is Ksh. 50,000.  Mary bought the freezer on hire purchase terms by paying a deposit of Ksh. 25,000 followed by 24 equal monthly installments of Ksh 2250 each.  An annual interest compounded quarterly was charged on the balance for a period of 2 years.  Determine correct to 1 decimal place the interest rate per month.			(4 marks)














3. Solve for X in the equation.								(4 marks)

2sin2 x – 1 = cos2 x + sin x  for 00 ≤ x ≤ 3600.	









4. Expand (2 –  x)5  and use the first three terms to find the value of 1.9755 to four significant figures.													(3 marks)














5. A wedding committee did a budget for wedding ceremony as follows;
Food: Ksh.  58205
Chair: Ksh 11 950
Entertainment: 8, 453

The sum of the budget was done by first rounding each figure to 3 significant figures.
(a) Determine the sum of the budget.							(1 mark)




(b) Determine the percentage error in this sum of the budget.				(2 marks)









6. Tractor A can plough a piece of land in 4½ hours while tractor B can do the same amount of work in 7½ hours.   Both tractors began to plough the piece of land but after 2 hours tractor A broke down and B had to clear the remaining work.  The two tractors are operated by different owners.  The whole work was valued at Ksh 13, 500 and was shared proportionally to work done; calculate the amount of money received by the owner of tractor B.					(3 marks)






7. A circle whose equation is (x – a)2 + (y – 5)2 = 4 passes through point (1,5).  Find the radius of the circle.											(3 marks)













8. The first three terms of an arithmetic progression (AP) are , 2p – 6, P.  Given that the common difference is not zero, find the value of P.						(3 marks)















9. Find the value of n in the equation.							(3 marks)

Log2 (18 -5n) – log2 (3n – 4) – 2 = 0














10. The position vectors of point X and Y are 3j – i – 4k.  and 8i – 6j + 6k respectively.  If Z divides vector XY externally in the ration 2 : 3 , find the coordinates of Z.				(3 marks)










11. The table below shows income tax rates.

	Monthly taxable pay in Ksh
	Rate of tax in %

	1 – 8700
	10

	8701 – 17400
	15

	17401 – 26100
	20

	26101 – 34800
	25

	Excess over 34800
	30


A company employee earns a monthly basic salary of Ksh.  23000, a house allowance of Ksh. 9000 and he is also given non – taxable allowances amounting to Ksh 5000.  He is entitled to a monthly personal tax relief of  Ksh. 1040 .  Calculate his net pay given that he is deducted Ksh 850 for SHIF and a further Ksh 1200 for housing levy.							(3 marks)













12. In a mathematics discussion, a group is made up of 3 girls and x boys.  Given that the probability of selecting 2 girls randomly without replacement is .  Calculate the probability of selecting two boys without replacement.									(3 marks)







13. Find the equation of the tangent and the normal to the curve y = 3x2 – x +  at the point x = 2.													(3 marks)














14. Three quantities P, Q and R are such that P varies directly as the square of Q and inversely as the square root of R.  If Q is increased by 15% and R is decreased by 19%, find the percentage change in P.												(3 marks)
















15. Given that 2x2 + (k – 1) x + 8 is a perfect square find the values of K.			(3 marks)












16. The table below gives corresponding values of x and y.  Complete the table by filling the blank boxes.

	X
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	Y
	
	
	
	3
	
	

	
	
	
	
	
	
	

	Y2
	
	
	
	
	
	



By drawing a suitable linear graph on the grid provided, determine the values of m and n if the variables x and y are connected by the law  y2 =  + n, hence write its equation.	(3 marks)
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SECTION B (50 MARKS)

17. In the figure below P, Q , R and S are points on the circle centre O.  PRT and USTV are straight lines, line UV  is a tangent to the circle at S.     RST = 520 and   RTV = 1500.

         Q

P
					R



										             1500
	
	   U		    S							        T        V

(a) Calculate the size of angle.
i. QRS											(2 marks)



ii. USP											(2 marks)



iii. PQR											(2 marks)




(b) Given that RT = 8 cm ST = 10cm.  calculate to 2 significant figures 
(i) The length of line PR.								(2 marks)









(ii) The radius of the circle.							(2 marks)






18. The vertices of a rectangle ABCD are A (0, 2), B (0,4) C (4,4) and D (4,2).  The vertices of its image under a transformation T are A’ (0,2) B’ (0,4), C’ (8,4) and D’ (8,2).
[image: ]
(a)(i) On a grid, draw a rectangle ABCD and its image A’B’C’D’ under T.			(2 marks)
(ii) Describe fully the transformation T.							(3 marks)



(iii)Determine the matrix of transformation.							(2 marks)




(b)On the same grid as in (a) above draw the image of rectangle ABCD under a shear with line x = -2 invariant and A (0,2) is mapped onto A’’ (0,0).						(3 marks)
19. Four towns P, Q, R and S are located on the earth’s surface at the following co-ordinates P (00, 150W). Q (00, 150E), R (450N, 150E) and S (450N, 150W).  At noon, two aircrafts A and B each flying at a speed of 350km/h start simultaneously from P and S and flew towards Q and R respectively.  Each aircraft flies along the parallel of latitude.  Determine the distance from;
(i) P to Q.										(2 marks)









(ii) S to R										(2 marks)






(b)Calculate the time taken by:
(i) A from P to Q.										(2 marks)










(ii) B from R to S.										(2 marks)








(c)Determine at what time of the day each aircraft arrives at its destination.		(2 marks)





20. The figure below is a sketch of a curve whose equation if y = x2 + x +5.  It cuts the line y = 11 at points P and Q.				         y
  Y=x2 + x + 5


			P					      Q			    y = 11






			-3		         0			  2			x


(a) Find the area bounded by the curve y = x2 + x + 5 and the lien y = 11 using the trapezium rule with 5 strips.										(5 marks)















(b) Calculate the difference in the area if the mid-ordinate rule with 5 ordinates is used instead of the trapezium rule.									(5 marks)














21. Use a ruler and a pair of compasses only for the construction in these questions.
(a) Construct a parallelogram ABCD such that AB = 9cm BC = 7cm and.   AVC = 1050. Measure the length AC.										(3 marks)




































(b) Construct the locus P inside the parallelogram such that P is equidistant from AB and AD and also equidistant form AD and BC.							(3 marks)

(c) Shade the locus Q inside the parallelogram such that Q satisfies the following condition.													(4 marks)
i.  AQB ≤ 1200


ii.   AQB < 900
22. A steel manufacturing factory had a sample of iron rods of various lengths.  The lengths of the rods were measured and recorded in the table below:

	Length (cm)
	8 – 10
	11-13
	14-16
	17-19
	20-22
	23-25
	26-28

	No of reds
	4
	7
	11
	15
	8
	5
	3



(a) State the frequency of the modal class.						(1 mark)




(b) Using 18 as an assumed mean, calculate
(i)Actual mean									(5 marks)





















(ii) variance										(3 marks)








(iii)Standard deviation								(1 mark)




23. A certain uniform supplier is required to supply two types of shirts: one for girls labelled G and the other for boys labelled B.  The total number of shirts must not be more than 400.  He has to supply more of type G than of type B.  However, the number of type G shirts must not be more than 300 and the number of type B shirts must not be less than 80.  By taking x to be the number of type G shirts and y the number of type B shirts.
(a) Write down in terms of x and y all the inequalities representing the information above.													(4 marks)




(b) On the grid provided draw the inequalities and shade the unwanted regions.	(4 marks)

[image: ](c)Given that type G earns a profit of Ksh 500 per shirt and type B earns a profit of Ksh 300 per shirt
i. Use the graph in (b) above to determine the number of shirts of each type that should be made to maximize profit.									(1 marks)


ii. Determine the maximum profit.							(1 mark)


24. The diagram below is a right pyramid VABCD.  The base is a square 10cm each side.  Vertex V is vertically above the centre O.  VA = VB = VC = VD = 9cm.  Points P and N are mud points of VO and AB respectively.














(a) Find the angle between.
(i)VA and VC.									(3 marks)






(ii)PN and the plane ABCD.							(3 marks)








(iii)The planes VBC and ABCD						(2 marks)





(b) Find the length of line PN.							(2 marks)
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