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INSTRUCTIONS TO CANDIDATES
1. Write your name and admission number in the spaces provided at the top of this page.
1. This paper consists of two sections: Section I and Section II.
1. Answer all questions in section I and any five questions in Section II.
1. Show all the steps in your calculations, giving your answers at each stage in the spaces below each question.
1. Marks may be given for correct working even if the answer is wrong.
1.  KNEC Mathematical tables may be used. 
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SECTION I 50 Marks





Attempt all the questions in this section
1. By correcting each number to one significant figure approximate the value of  hence calculate the percentage error arising from this approximation.                     (3 marks)









2. Make P the subject of the formula in                                                                   (3 marks)







3. Solve the equation   using completing the square method.           (3 marks)









4. The equation of a circle is given as . Find the centre of the circle and its radius.                                                                                                      (3 marks)







5. How many terms of the series                    (3 marks)










6. Solve for ;                                                             (3 marks)









7.  In the figure below, O is the centre of the circle. A, B, C and D are points on the circumference of the circle. Line AB is parallel to line DC and angle . Determine the size of angle ABC.                                                                                                  (3 marks)
[image: ]






8. The following table shows the distribution of marks of 80 students
	Marks
	1-10 
	11-20 
	21-30 
	31-40 
	41-50 
	51-60 
	61-70 
	71-80 
	81-90 
	91-100

	Frequency 
	1
	6
	10
	20
	15
	5
	14
	5
	3
	1


Calculate the semi-interquartile range.                                                                      (4 marks)












9. Express   in surd form hence rationalize , leaving the answer in the form                                                                                                                    (3 marks)








10. State the amplitude and period of                                                          (2 marks)






11. A bag contains 3 black balls and 6 white ones. If two balls are drawn from the bag one at a time, find the probability of drawing a black ball and a white ball without replacement.                   	                                                                                                                             (3 marks)

 
12. The diagram below shows a circle centre O. AP is the tangent to the circle, AB is diameter of the circle and chord CD intersect the diameter AB at X. Given that CX = 5 cm, XD = 3 cm, XB = 2 cm and angle OPA is . Find the length of the tangent AP.                        (3 marks) 
[image: ]










13.  The diagram below represents a cuboid PQRSTUVW in which UV = 4.5cm, VW = 8cm and WR = 6cm
 
[image: ] 
 
 
 
 
 
 
Calculate the size of the angle between the lines UR and UW	                    (3 marks)
 


14. Find the matrix of transformation of triangle PQR with  vertices   and .The vertices of the image of the triangles is and              	        	                                                                                                                               (3 marks)







15.  is a function of  such that .
a) Express the function in expanded format upto the constant term.                     (1 mark)





b) Use your expansion in (a) above to find y given that              (2 marks) 






16.  Two types of rice  and  cost Ksh. 60 and Ksh. 72 per kilogram respectively. The two types are mixed such that the cost of a kilogram of the mixture is Ksh. 70. Calculate the ratio of the mixture.                                                                                                       (3 marks)




SECTION II 50 Marks
Attempt any FIVE questions only in this section
17. X varies as the cube of Y and inversely as square root of Z.  when  and             .
(a) Find;
(i) An expression connecting X, Y and Z                                                                   (3 marks)




(ii) X when Y = 7 and Z = 16                                                                                     (2 marks)



(iii) Y when X = 8 and Z = 25                                                                                     (2 marks)





b) If Y is increased by 20% and Z is decreased by 36%, find the percentage increase in X.            	                                                                                                                               (3 marks) 








18. (a) The first term of a geometric progression is 36. The sum of the first three terms is 27. Calculate the common ratio and the value of the second term.                                  (4 marks)








(b) The first term of an AP is 2. The first term of a geometric sequence is also 2 and its common ratio equals the common difference of the arithmetic sequence. The square of the fifth term of the arithmetic sequence exceeds the third term of the geometric sequence by 2. Find;
i. The common difference.                                                                                  (3 marks)













ii. The sum of the first 50 terms of the arithmetic progression.                           (3 marks)












19.   The distance(s) covered by a toy car at intervals of one second are given in the table below.
	Time,t (sec)
	1
	2
	3
	4
	5
	6

	Distance,s (cm)
	2
	10
	30
	68
	130
	222



(a) Draw the graph of  against t.                                                                        (3 marks)
[image: ]

(b) Use the graph to find;
i. The speed when                                                      (2 marks)

ii. The average speed between the 3rd and 5th seconds.                          (2 marks)

20. In the figure below OA =  and OB =. 
[image: ]
Points P and T divide AB and OB internally in the ration  and  respectively. Lines OP and AT meet at Q.
a) Find in terms of  and 
(i) AT                                                                                                       (2 mark)



(ii)  AP                                                                                                      (2 marks)


(iii) OP                                                                                                       (2 marks)




b) If  and  where k and h are constants express OQ in two different ways and hence find the values of h and k.                                                         (4 marks)










21. The table below shows the income tax rates in a certain year.
	Annual taxable income in Kenya shillings
	Tax rate in %

	
	5

	
	10

	
	15

	
	20

	
	25

	Above 
	30


During that year Kamau’s annual tax in the sixth band was Kshs.108 000
(a) Determine Kamau’s annual gross tax.                                                            (3 marks)




(b) If he enjoyed annual relief of Kshs.21 000 annually, determine his monthly net tax (P.A.Y.E)                                                                                                          (2 marks)


(c) Determine Kamau’s gross salary per month.                                                  (3 marks)


(d) The following deductions were also made from Kamau’s salary every month: Cooperative shares Kshs.8 000, 
Co-operative loan Kshs.12 000, 
Pension scheme Kshs.4 000
Union dues Kshs.2000. 
Determine Kamau’s monthly net salary during that year.                               (2 marks)









22. Peter, John and James are practicing archery. The probability of peter hitting the target is , that of john hitting the target is and that of james  hitting the target is . 
Find the probability that in one attempt;
a) Only one hit the target.                                                                                         (3 marks)









b) All the three hit the target                                                                                    (2 marks)









c) None of them hit the target.                                                                               (2 marks)



d) Two hit the target.                                                                                                 (3 marks)



23.  The Points and  are the images of ,  and  respectively under a transformation represented by the matrix 
a) Plot  and and write down the coordinates of  and          (3 marks)

[image: ]
b)  and  are the images of  and under another transformation whose matrix is Write down the coordinates of andand plot .                             	                                                                                                                    (4 marks)





c) Transformation M followed by N can be represented by a single transformation P. Determine the matrix for P.                                                                                    (3 marks)








24. (a) (i) Draw the graph of   for .                                 (4 marks)

[image: ]
      (ii) Use the graph to solve the equation .                                (1 mark) 




(b) Using the same axes, draw the graph of .                                        (2 marks)





(c) From the graphs, find the values of x which satisfy the simultaneous equations;

                                                                                                            (1 mark)





(d) Write down the quadratic equation which is satisfied by the values of x where the two graphs intersect.                                                                                                            (2 marks)
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