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Section i (50 marks)
Answer all the questions in this section.

1. Evaluate using logarithms, correct to 4 decimal places. 3/ 37 x 0^733" (3 marks)
V ’ 7.4622 ^

2. Simplify -----(3 marks)
3 - a / 5  3 + V 5

3. Given that 4x2 - 32x - 20 + k is a perfect square, find k. (3 marks)

4” Dn*w lme DF 6-4cm a ruler and a pair of compasses only, construct the locus a point K above DF
such that angle DKF = 60° (3 marks)

5. Make i the subject of the formula t = - -\j ^ ^3
2k £

There are three athletes Alice, Beatrice and Chelsea in a 100m race. Alice is twice as likely to win as 
Beatrice, while Beatrice is three times as likely to win as Chelsea. Find the probably that Alice does

not win the 100m race. . (3 marks)



18, The displacement, S metres, of a particles moving along a straight line after t seconds is given as 
S — 3t + t2 - 2t3

3

a) Find it initial acceleration. ‘ ^ marks)
f

b) Calculate
i) The time when the particle is momentarily atrest. (4 marks)

ii) Its displacement by the time it comes to a momentary rest. (2 marks)

iii)The maximum speed attained. ■ . (2 marks)

' 19. A 20 litre mixture of milk and water contains milk and water.in the ratio 3 : 2. 10 litres of the mixture is 
removed and replaced with pure milk and the operation is repeated once more.

a) At the end of the two removal and replacement, what is the ratio of itnlk and water in the resultant 
mixture. ' (4 marks)

b) Water cost Kshs 10 per 20 litre can pure milk cost Kshs 60 per litre. Calculate the cost of 10 litres of the 
final mixture. ; (3 marks)

‘ V

c) If he sold the original mixture at Kshs 53.30, calculate the percentage profit. (3 marks)

20. a) Complete the table below by filling in the blank spaces. (2 marks)

:x . ■ T m Hre” r -45 fT~W~~] 15 ■ 3@ 45 60 fs m

3Cos2x - 1 . j -4.W -3J© 4,#S lisTfTio" < 1.«0 #.50 -2J5t -08

-1.73 ---A--_J-1.73 1.73 2.00 i.oo ®.©i -1.00



b) On the grid provided, draw on the same set of axis the graphs of y = 3 Cos 2x - 1 and y = 2 (2x + 30°) for 
-90° < x < 90°, Using a scale of 1cm on the x-axis and 2cm for 1 unit on the y-axis. (5 marks)
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c) State the period of y = 3 Cos 2x - 1 ' (1 mark)

d) Solving the equation 2 Sin (2x + 30°) - 2 Cos 2x - 1 = 0 * (2 marks)

21. The first three terms of a geometric series are 2x, x - 8 and 2x + 5 respectively.

a) Find the possible values of x. (4 marks)

b) For the value of x being an integer, find:
i) The value of the eleventh term (3 marks)

ii) The sum of the first 7 terms (3 marks)



7.a)Expand - ( l - ' / 5 x ) 4
(2 marks)

B) Use the first three terms of the expansion in (a) above to find the approximate vahie- (0.98)4 .(2 marks)

Tb.3 equation of the circle is x2 + y2 - 8x + 12 y + 16 = 0. Determine the coordinate of the centre and its 
radius. ' (3 marks)

The base and perpendicular height of a triangle measured to the nearest centimeter are 6cm and 4cm 
respectively. Find the percentage error in calculating its area t© 2 decimal places. (3 marks)

10. The gradient function of a curve is given by ^ = 3x2 -K 6x + 5. Find the equation of the curve if it is 
passing through the point (-2, -3). (3 marks)

11. The population of a town was 360,000 thr^e years ago. Ifits population now is 480,000, what will be the 
population of the town in three yea|s’ time, if the annual ra|e of growth is constant? (3 marks)

12. A battalion has provisions for 60 days. If after 15 days 500 soldiers stpengthen them and the remaining 
food lasts then 40 days, how many men are there initially? (3 marks)

‘ « ■

13. Solve for x in: ' •
log 4 + log4(x -dZ) = 3 - - * (3 marks)



/1 '
14. A and B are two matrices. If A =j * * j, find B given that A2 == A + B ‘ ' (3 marks)

15. Shadrack can complete a project in 20 days'and Timon can complete the same project In 30 days- If 
Shadrack and Timon start working on the project together and Shadrack quits 10 days before the prefect 
is completed, in how many days will the project be completed if Timon does the remaining portion 
alone? (4 marks)

16. The volume of a gas in inversely proportional to the pressure on. it. If the gas has a volume of 180cm3 
under a pressure of 28 p/cm2, what will the volume be if the pressure is decreased to 24p/cm2?

(3 marks)

SECTION n (50 marks 
Answer only FIVE questions in this section.

17. Triangle A(3,4). B(5, 6) and C(2, 5) Is mapped onto triangle A1(2, -1), Bx(4, -3) and C1 (x, y) by a matrix 
T. -

a) Find the coordinates of C1. ■ (J inarms j

b) The area of the triangle PQR is 12cm2, fm the area of its image under the same transformation. (2 marks) •

c) Find the coordinates of Triangle A2, B2, C2 the image of triangle A1, B1, C1 under a translation of | ? 1
(3 rriarks)



22. The data below shows the age of 10 students picked at random in a secondary school 6, 11, 13, 1 4 , 8 , 7 ,
12, 20 P and 9 is Zfx2 = 1360

a) Determine the value of P. ' (3 marks)

b) Hence, find the standard deviation to 3 d.p ^4 marks)

c) Find the semi interquartile range. (3 marks)

23. Two air planes P and Q left towns X(60°N, 20°E) and Y (60°S, 60°W) respectively^ the same time and 
flew towards town R which lies on the equator and Prime meridian. P flew along the longitude then 
along the parallel of latitude, while Q flew along the parallel of latitude then along the longitude.

a) Given that the speed of P is 800 Knots and that the two air planes took the same time to cover the 
distance, calculate the speed of Q. (5 marks)

b) The pilot of P recorded his landing time as 2.30 pm. What was the local time at X? (2 marks)

c) Find the local time at Y when Q left Y, if Q landed four hour after P,had landed. (3 marks)



24. You need to buy some filing cabinets. You know that cabinet X costs shs 7,000 per unit and fits 12,000 
files. Cabinet Y costs Shs 10,000 per unit and fits 6,000 files. You have been given shs 140,000 for this 
purchase, though you don’t have to spend that much. The minimum number of files to be stored is 
96,000. The number of cabinets X must be less than four times the number of cabinets Y. Cabinet.X has 
a volume of eight cubic feet and cabinet Y has twelve cubic fee.

a) Form inequalities that satisfy the above information. (3 marks)

b) Represent the inequalities on a Cartesian plane and shade the unwanted are. (3 marks)

c) How many of which model should you buy, in order to maximize storage volume? (4 marks)


