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Instructions to candidates

(a) Write your name and admission number in the spaces provided above.

(b) Sign and write the date of examination in the spaces provided.

(c) This paper consists of two sections: Section I and Section I1.

(d) Answer all questions in section I and only five questions from section II.

(e) Show all the steps in your calculations, giving the answers 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) This paper consists of 14 printed pages.

(i) Candidates should check the question paper to ascertain that all the pages are printed as
indicated and that no questions are missing.

(i) Candidates should answer the questions in English.

For Examiner’s Use Only
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SECTION I (50 marks)
Answer all questions in this section
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10. In the figure below, O is the centre of the circle and A if joined to B, passes through the centre of the

circle O.
A, 8)
=
*0
0 B(6.0)
(a) Determine the centre and radius of the circle. (2 marks)
X~ ¢-€°~;3 j"l Dﬁ = (

(b) Express the equation of the circle in the form x* + y* + ax + by = 0 where a and b are constants.

R
XL R AT AY Ry TR A
X=exf =€~ A

11. The table below shows the monthly income tax rates for the year 2024

Monthly taxable income Tax rates (percentages)
1-—9,880 10%
9,881 — 19,480 15%
19,481 — 29,080 20%
29,081 — 38,680 25%

Mr. Michael’s monthly earning comprises of a basic salary of ksh. X and allowances amounting to
sh.5,200. When Mr. Michael claims a monthly tax relief of ksh. 1, 056, his employer deducts from his

earnings a tax of ksh. 1,282. Calculate the vﬂt&s)f X. vy A_‘ (3 marks)
Grvs dex ~ 125 f1ose =338 || (8% ~S20= 13, 660

St B~ G kX
S A= 33
S e = -
Sk [3S& 6‘ ’“Oﬁ"\v“’l K

Y= ést =900 By

Gew+958 = |§ €&
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15. Complete the table below for curve y = x> — 2x, draw the graph. Using the graph, find the gradient

when x=2. (3 Marks)
X 1 3 3 4
Y 1102 [ X |9 <
Y4
/\ =
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16. The difference between the fourth and the seventh terms of an increasing arithmetic progression is 12.
Calculate the sum of the first fifteen terms of the progression if the first term is 9. (3 Marks)

Gred — Gradd=ral m
2= (2
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19. (a) Complete the table below correct to 2 decimal places. (2 Marks)
x° 0 15 | 30 | 45 (60| 75 | 90 | 105 [ 120 | 135 | 150 | 165 | 180
-2cos 2x el 217 [ =100l |} [(F]| 20 ’f} 10 | Jo | -10 | -1.7 | 20 Q1
3sin 2x+30) | 15 |26 | A |26 |[.¢| 00 |[Hcta¢l—3 | 26]-15] O | g E’
(b) Using a scale of 1 ¢m for 15° on the x-axis and 2 c¢m for 1 unit on the y-axis, and on the same Axes
draw the graphs of y=-2cos 2x and y=3sin (2x+30) for 0°<x<180°, (5 Marks)
/]
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¢) Using the graph in (b) above, solve the equation 3sin (2x+30)+ 2cos 2x=0 (2 Marks)
e2t <€ [S2 T e
d) Find the range of values of x for which 3sin (2x +30) <-2cos 2x (1 Mark)
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21. A piece of land can be bought on cash at ksh.1,000,000 or on hire purchase terms, by making a down
payment of ksh. 200,000 and a 24 monthly installment of sh.100,000 each.
(i) Calculate the carrying charge (2 Marks)

201)(0% < (&n{:‘x\@\m) —«LND N\[

(1@0’15"000 a_l

(i1) Calculate the rate of interest charged per month on hire purchase terms. (2 Marks)

R <, 600 = 80O, iy C\rf/(tﬂ)af | = Zge 'l p A-[

3 = Q—fc -c\}%f>

‘«0%68 - ["Fo'o\\f

O'“‘ﬁ@?’:— Dalv

(11) If the piece of land appreciated at a rate of 5% p.a for the first two years compounded annually, in
the next 3 years it appreciated at a rate of 12% p.a compounded quarterly. Calculate the value of the
land after 5 years. M \ (4 Marks)

| ©dooo0 Cl—%i) | \o&\SboAﬂ
| 1D2 s [H—;S s;ﬂ‘ao@gﬁ\

(iv) After five years, due to the environmental degradation the value of the land depreciated at a rate of
6% p.a. How long will it take for the value to depreciate to 1,153,625. (2 Marks)

(153 625 = |, 571,920,281 =& oMy
073X - Dﬁq-q

(‘33“0-?313 -1

log0-qf £
Rt s ,%
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24. A farmer has 50 hectares of land in which he plants potatoes and carrots. Each hectare of potatoes
require 6 men while carrots require 2 men. The farmer has 240 men available. He must plant at least
10 hectares of potatoes. The profit on potatoes is sh.1,000 per hectare and carrots is sh.1,200 per
hectare. If he plants x hectares of potatoes and y hectares of carrots.
(a) Write down four inequalities to represent the given information. (4 Marks)

T Eo . Hy e B&EL
éxw‘rgjé&%o Y7o

(b) On the grid provided draw the inequalities. (4Marks)
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(¢) Using your graph determine the number of hectares for each vegetable which will give maximum
profit. QMa:ks)

(Gvex+ famy =p
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