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INSTRUCTIONS TO CANDIDATES

School and Index Number in the spaces provided at the top of this page.

a) Write your Name,
b) This paper contains TWO sections: section I and section II
c) Answer all the questions in Section I and strictly any FIVE questions in section IL.
d) All answers and working must be written on the question paper in the spaces provided below each question.
e) Show all the steps in your calculations, giving your answers at each stage in the spaces 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.
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This paper consists of 15 printed pages. Candidates should check the question paper to ensure that all

pages are printed as indicated and no questions are missing
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_"’3{ Answer ALL the Questions in this section in the spaces provided.
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2. Giventhat x =8+~2 and y =2++/2 and that X — a+bJc where a, b and c are integers, find the
y
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values of a, b and c.
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3. A rectangle has a length of 35.0 cm and a width of 13 cm. Calculate the percentage error in
calculating its area (3 mks)

O ': 25.05 X 135 = ®13-115
M - 3445 X 125 = 436 BTO

W-z 35'{))((%: %55

ATL S HUETS o g )

A€ =
2
2

— -5 .
), ey = %X\DD _ 3*‘1@‘11 _/A-w



5

4. Given that 2logx* +log Jx =klogx, find the value of k (3 mks)

- i Log = g T —
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a circle that has a diameter whose end points are (2, 7) and (-6, 15) in the form

(4 mks)

5. Write an equation of
x2 +y2 + ax + by + ¢ = 0 where a, b and c are integers.
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7. (a) Expand (l - %x) up to the term x°

(1 mk)
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(b) Hence use your expansion in (a) above to solve (0.98)° correct to 4 significant figures (3 mks)
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8. A quadratic curve passes through pints (-2, 0) and (1, 0). Find the equation of the curve in the form

of y=ax® +bx +c where a, b and c are constants.
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9. Make r the subject of the formula
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i h. 60 per kg respectively. He then mixed them
_ Peter bought maize and beans at a cost of sh. 50 and s
10 ateaeratio ff 2: 3. If he sold the mixture at sh. 70 per kg, find the percentage profit he made.

(3 mks)
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11. In the diagram below, BT is a tangent to the circle at B. AXCT and BXD ate straight lines. DB and
AC intersect at X. AX =6 cm, CT = 8 cm, BX=4.8 cm and XD = 5 cm.
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Find the length of BT . ex\¥ / / (3 mks)
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12. In the triangle ABC below BC = 12 cm, angle ABC = 80° and angle ACB = 30°. Calculate correct to
4 significant figures the area of the triangle ABC (3 mks)

A= ’[—Z‘wlg G /M’
_ | x1akl2:546 5420
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13. Find the interquartile range of the following data: 9 i
2,5,3,2,2,4,7,3,3,6,3,6
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14. A variable P varies directly as T and inversely as the square root of S. When T=2,S =9 and P =16.
Determine the equation connecting P, T and S hence P when S = 36and T=3 (4 mks)
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15. Amuga bought a plot of land for Ksh. 280,000. After 4 years the value of the plot was Ksh. 495,000.
Determine the rate of appreciation per annum correct to one decimal place. (3 mks)
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X . [2x 2
16. Find the value of x for which the matrix [ 1: Jhas no inverse.
x
a M
QA — 27 = —

DLL-:. 32
po=3x
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.
x = T — A

(3 mks)



SECTION II (50 MARKS)

(Answer any FIVE questions in this section) - )
17. The following table shows the rate at which income tax was charged during a certamn year.

Monthly taxable income in Kshs. Tax rate (%)
0 - 9860 10
9861 — 19720 0 —]
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 allowance of Ksh. 12500. The civil
servant is entitled to a personal relief of Ksh. 1062 per month.

Calculate:
a) taxable income \/rw ’ \/97 (2 mks)

— 257%0c + ]Q500 = A€ 150

b) his net monthly tax (5 mks)

O[%Q,D X 0] = Q%6 %,W\[
qfbo R 0UNg= 1479
qQeto R 011= 117127 —m|
O Lo R 0125 = 2465
&0 <03 = 2 63 "’M"
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c¢) Apart from the salary, the following deductions are also made from his monthly income:
WCPS at 2% of the basic salary '
Loan repayment Ksh. 1325
NHIF Ksh. 480
Calculate his net monthly earning (3 mks)

| sz(gw%*%)x 3550 4 13204 L‘LQD) |
= 4834 1154 13254 yap— UDS/M{
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18. Two fair dice, one a regular tetrahedron (4 faces) and the other a cube (6 faces) are thrown and the

scores are added together.
(a) Complete the table below to show all the possible outcomes (2 mks)
1

2 3 4 5 6
a3 |4 S|6 %
2 12w |5|6|7 |2
S Iyl e|la]8 |9
4 5 [ 7 %8 Ci (O

(b) Find the probability that:
i) the sumis 6 (2 mks)

ey N
>
= £ V7

—

ii) the sum is an odd number (2 mks)

PC?})W o(®) ~ PC1) ~ £
"L ’f bl "'“'/L‘Q.n\—_.,____[_‘/m
::?%/;/@] 24{

iii) the sum is 6 or 9 (2 mks)

iv) the sum is at least 5 ' (2 mks)
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. g ided, draw ABC
19. 2) A triangle ABC has vertices A (1,4), B (-2,0) and C (4,-2). On the grid provide (1 mk)

31 -
b) AIBIC! is the image of ABC after transformation N = [4 O] . Draw AIB'C' on the same grid

Préc A @J r;:)) Y (2 mks)
< (:(l g 1t

2 - .
c) A"BHCII is the image of A'B'C! after transformation M = o j Draw A'BC! and find its

: ((,}] A’H/’a C) (3 mks)
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d) N followed by M is represented b matnx K. Determme K : (2 mks)
K=MN

IA=( /Q.)Cﬁto) (vl 9

e) If an object of area 4 cm? is transformed using matrix K, find the area of the image (2 mks)

Jot= —a-b ;-3A,

sk = \M}‘%M;e}:’ 10
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20. The data below shows the masses in grams of 50 passion fruits

29.5 LS SYes byps Pg<S 3PS 9GS

’ Mass (g) 25-34 35-44 45-54 55-64 65-74 75-84 85-94
’ No. of passion fruits 3 6 16 12 8 4 1
C- 5 9 25 37 S o S B
a) On the grid provided, draw a cumulative frequency curve for the data 4 mks)
(Take 1, cm to represent 5 fruits on the vertical scale and 2cm to represent 10 grams on the horizontal scale)
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b) Use the graph in (a) above to determine: " |
i) The 64" percentile (1 mk)
by rcoz= 272 = 6O () b
(S
ii) the quartile deviation / ) (3 mks)

Q= 82 =125 = K7 5 | &b;ég——%’rs
K2 = Zrse= 275 =65 /% _ 9?5 //+|
iii) The percentage of passion fruits whose masses lie in the range 41g to 89g (2 mks)
M3=> T 6 ¢
U= 498




21. In the figure below, OA =a, OB = b and BX meets OY at C. OX: OA =1: 2 and BY: YA=1:3.

i1

a) Express the following in terms of a and b

i) BA (1 mk)
| vl
—b +ta
iy OY ' (2 mks)
—a 1t R)em B
o+ Yl ) Mo tatz 2”7
iii) BX (1 mk)
—b+ Lo S
- 2L~~~ ‘
b) Given that OC =hOY and BC =kBX, determine the value of h and k. (6 mks)
i \
— : |
oC = l“(.r‘q,ﬁ;f%%’) | | bl = "g\—r.k%‘%*—'ifg
:J—L\”w-f—ﬁk\a———(;) M =b —kb x| ks
T o~ / ~ L L2 ~ .
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—
TC = 0%
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L= Lk Bh=17 ‘
7RAMCY | %} \
‘Z’/\f h = 9»(9"/5’>
bl = 1%
=5t W= iy
Yo Y = Ay
= © 5
W= T



22. a) Fill in the table below to 2 decimal places for the graph y = Sin x” and y = 2Sin (x — 30)° for the
range —180° < x < 180°

(2 mks)
r o -180° [ -150° | -120° | -90° [ -60° | -30° [ 0° | 30° | 60° | 90° | 120° | 150° | 1807
S 0 Louso|-o.7) 100 [-087 Lo 2 10 [5.go| 087 | r0olp.g7] 950 | o
28in (x~30° | 100 [ [—y.ov| 173 [ 200 [y 5[ -100 [ 5 [ 100 [} 5575 00| 173 | {00

a) On the grid provided, using a scale of 1 cm represent 30° on the x-axis and 1 cm represent 0.5 B 2

units on the y-axis, draw the graph of y = Si/r;\x0 and y = 2Sin (x — 30)° on the same axes @ mks)
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vy

3 ~ ->

- L (“ "L n 1 C'w_ D x
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c) Using your graph, )
i) State the amplitude and the period of the graph y = 2Sin (x — 30)° (1 mk)
ii) Solve the equation
" Sinx® = 28in (x - 30)° (1 mk)

—128" 4 54

)

iii) Describe fully the transformation that will map y = 2Sin (x — 30)° on y = Sin x° (§ mks)
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ase PQRS. PQ =32cm and QR =14cm.

del of a roof with a rectangular b )
s o2 . RY are equilateral triangles. M

bel
23. The figure = 12 cm and is centrally placed. The faces PSX and Q

The ridge XY
is the midpoint of QR.

Calculate:

. |
(a) i) the length of YM ‘ [ . (Lnk)
ﬁ = |-l l/,g/{

ii) the }:Light of Y above the base PQRS . (3 mks)
WINPT = (aa— 0T “
B = T%b. 89— (6© &
SNt
= LB om
(b) The angle between the planes RSXY and PQRS (3 mks)
| L&YY
h
o b= 40 a723 )
“o o33 g
(c) The acut leb i
¢ angle between the lines XY and QS (@Qumks)
32~ (*ZM (6 //
= de"p, 4375

b= a23.c29 \//A')
14
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24. The n'" term of a sequence is given by 5n + 1
(a) i) Write down the first four terms of the sequence (2 mks)

s sb = t) a1
My (D) = I
- st = ey g

wh= ) ¢l = 2
(3 mks)

ii) Find the sum of the first forty terms of the sequence

= A= 1—6==
= 4vu - 2 L7
L2 (aw) = 3415 2

— 20 X2ApT

= 4o A

(b) The first, fifth and seventh terms of an arithmetic progression (AP) correspond to the first three
consecutive terms of a geometric progression (GP). The first term of each progression is 64, the

common difference of the AP is d and the common ratio of the GP is r.
i) Write two equations involving d and r (2 mks)

LY +%d= Cyr
< 2 = =
bt b= lbr /B 32 +2) = 3208

gk{fo

By +bd = 6% r®

-

ii) Find values of d and r
3= 3(\&F—'IL>/—.:;L
BRAZ—B 8 +42. =22
B R

r I O
2~Y — g —
o w© To % ( M{ D\Mg(/mm

AxT— 3 v+ =0

g Cabs \Q\A%W)

Q

T — g_‘j:'__f\é_’—f U\/’/\)""‘ {’a,
Lf 15 d = llaCﬂ'—‘L‘
L,F 2
l_ (L(es) —lb=—F

{ﬁlw_(_

= s BA (W"\ VZ\\\\KB

Q=0 &—3
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