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Answer ALL the questions in this section.
1. Use logarithms to evaluate:



3 45.3 ×0.00697
√
0.534

(4 marks)











2. a) Expand (1 − 1
2

6
𝑥) up to fourth term.	(2 marks)










b) Use the expansion above to evaluate (0.98)6	(2 marks)










3. If √3–2√2 = 𝑎√𝑏 + 𝑐	Find the values of a, b and c.	(3 marks)
3√2+√3

4. [image: ]	In the figure below QT is a tangent to the circle at Q. PXRT and QXS are straight lines. PX = 6cm, RT = 8cm, QX = 4.8cm and XS = 5cm.











Find the length of QT	(3 marks)












5. Given A, B and C are matrices as shown below


( 2
A =  

3 	(
 B=  

–1	(	– 
 C =  	3
1
4
4
2
5
1


 – 5		
0




		
		


Determine matrix D given by D = AC – B and hence its inverse	4 marks

6. The position vectors for points A and B are 2i + 5j + 3k and 4i – 7j + 3k respectively. Express vectors AB in terms of unit vectors i, j and k. Hence find the length of AB leaving your answer in simplified surd form	3marks








7. A coffee blender has two brands of coffee, Tamu and Chungu. A kilogram of Tamu costs Sh. 70 while a kilogram of Chungu costs Shs. 64. In what ratio should he mix the two brands to make a blend which costs Shs. 68 per kilogram?	(3 Marks)









8. The height and radius of a cone are measured as 21 cm and 14.0 cm respectively. Taking π= 3.142, find the percentage error in the volume of the cone.	(3mks)







9. Solve for x in: Log2(x + 7) – Log2(x – 7) = 3	(3mks)

10. A businessman obtained a loan of Ksh 450,000 from a bank to buy a Matatu that was valued at the same amount. The bank charges interest at 24% per annum compounded quarterly per year. Calculate the total amount of money the businessman paid to clear
the loan in 4 1 years to the nearest shilling.	(3mks)
2








11. Make d the subject of the formulae; 𝑝𝑑 = √d4–hk
Bd2

(3 marks)








12. Simplify 𝟐𝒙–𝟏 = 𝒙+𝟏

hence use the quadratic formula to find the value of 𝑥.	(3 marks)

𝟔	𝟑𝒙






13. [image: ]The region in the figure below is defined by the inequalities L1, L2, L3 and L4

Form four inequalities that satisfy the unshaded region.	(4 marks)



14. The figure below shows a triangle ABC in which 𝐴𝐵 = 6𝑐𝑚, 𝐵𝐶 = 11𝑐𝑚 and angle
𝐴𝐵𝐶 = 110°. Calculate to 2 decimal places the length of AC.	(3 marks)
[image: ]







15. In the figure below, the circle passes through the points (-2, 0), (6, 0), (0, -2) and (0, 6). Find the center and radius of the circle and hence the equation of the circle in the form x2 + y2 +ax+by+c =0 where a, b and c are integers.	(3 marks)
[image: ]

16. The fourth term of a geometric sequence is 48 and the seventh term is 384.Find the common ratio and the ninth term of the sequence.	(3marks)












































SECTION II (50 MARKS)
Answer five questions only from this section
17. The following table shows the rate at which income tax was charged during a certain year.

	Monthly taxable income in Ksh.
	Tax rate %

	0 - 9860
	10

	9861 - 19720
	15

	19721 - 29580
	20

	29581 - 39440
	25

	39441 - 49300
	30

	49301 - 59160
	35

	over 59160
	40



A civil servant earns a basic salary of Ksh.35750 and a monthly house allowance of sh.12500. The civil servant is entitled to a personal relief of sh.1062 per month. Calculate:
a) Taxable income	(2 marks)










b) Calculate his net monthly tax	(5 marks)






c) Apart from the salary the following deduction are also made from his monthly income. WCPS at 2% of the basic salary
Loan repayment Ksh.1325 NHIF sh.480
Calculate his net monthly earning.	(3 marks)














18. The following table shows the distribution of marks obtained by 50 students.
	Marks
	45 – 49
	50 – 54
	55 – 59
	60 – 64
	65 – 69
	70 – 74
	75 – 79



	No. of students
	3
	9
	13
	15
	5
	4
	1


By using an assumed mean of 62, calculate
a) the mean	(5 marks)





















b) the variance	(3 marks)










c) the standard deviation	(2 marks)
`

19. OABC is a parallelogram with verities 0(0,0), A(2,0) B(3,2) and C(1,2). O,A,B,C is the image of OABC under transformation matrix.(−2 0)
0 − 2
[image: ]
a) Find the coordinates of O1A1B1C1	(2mks)



ii) On the grid provided, draw OABC and O1A1B1C1	(2mks)
b) Find O11A11B11C11, the image of O1A1B1C1 under transformation matrix ( 1 0 )	(2mks)
0 − 2


ii) On the same grid draw O11A11B11C 11	(1mk)
c) Find a single matrix that maps O11A11B11C11 onto OABC	(3mks)

20. A box contains 3 brown, 9 pink and 15 white cloth pegs. The pegs are identical except for the colour.
(a) Find the probability of picking.
(i) A brown peg.	(1mark)




(ii) A pink or a white peg.	(2 marks)






(b) Two pegs are picked at random, one at a time without replacement. Find the probability that:
(i) At least one brown peg is picked	(4marks)







ii)	at least one pink peg is picked.	(3marks)

21. A tank has two inlet taps P and Q and an outlet tap R. When empty, the tank can be filled
by tap P alone in 41hour or by tap Q alone in 3 hours. When full, the tap can be emptied in
2
2 hours by tap R.
(a) The tank is initially empty. Find how long it would take to fill up the tank
(i) If tap R is closed and taps P and Q are opened at the same time.	(2 Marks)






(ii) If all the three taps are opened at the same time.	(2 Marks)










(b) The tank is initially empty and the three taps are opened as follows:-
P at 8.00 a.m.
Q at 8.45 a.m.
R at 9.00 a.m.
(i) Find the fraction of the tank that would be filled by 9.00 a.m.	(3 Marks)











(ii) Find the time the tank would be fully filled up	(3 Marks)

22. (a) Complete the table below for the equation 𝑦 = 𝑥2 – 6𝑥 + 5	(2 marks)
	𝑥
	0
	1
	2
	3
	4
	5
	6
	

	𝑥2
	0
	
	4
	9
	
	25
	
	

	−6𝑥
	0
	
	
	
	
	
	−36
	

	5
	5
	5
	5
	5
	5
	5
	5
	

	𝑦
	5
	
	
	
	
	0
	
	



(b) Draw the graph of 𝑦 = 𝑥2 – 6𝑥 + 5 using values in the table	(3 marks)
[image: ]

(c) Use the graph to solve the equation
i. 𝑥2 – 6𝑥 + 5 = 0	(1 mark)


ii. 𝑥2 = 6𝑥 – 7	(2 marks)



iii. 𝑥2– 6.5𝑥 + 5 = 0	(2 marks)




23. Two variables P and Q are such that P varies partly as the square of Q and partly as the inverse of Q. Given that P=10.5 when Q=2.5 and P=30.75 when Q=4.
a) Find the equation connecting P and Q	(4 marks)










b) Find P when Q=1.5	(2 marks)







c) Q is directly proportional to the square root of R, and Q=3.04 when R=3.61 ,find
i) The relationship between Q and R	(2 marks)





ii) The relationship between P and R.	(2 marks)

24. In the diagram below, the vertices XYZ are X (0, 6), Y (9, 12) and Z (21, 0). Points A
[image: ](6, 10) and B (18, 3) lie on lines XY and YZ respectively.
a) Find:
i) XB	(1 mark)



ii) ZA	(1 mark)



a) Lines XB and ZA intersect at M such that ZM = kZA and XM=mXB where k and m are scalars.
i) By expressing OM in two different ways, determine the values of k and m.	(5 marks)







ii) Determine the exact coordinates of point M.	(2 marks)




iii) Find the ratio in which A divides line ZM.	(1 mark)
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