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SECTION I

For Examiner’s Use Only

Write your name and index number in the spaces provided at the top of this page.
This paper consists of two sections: Section I and Section II.
Answer all questions in section I and only five questions from Section II.
Show all the steps in your calculations, giving your answers at each stage in the spaces below
each question.

Marks may be given for correct working even if the answer is wrong.
Non- programmable silent electronic calculators and KNEC Mathematical tables may be used.
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This paper consists of 14 pages. Candidates should check the question paper to ensure that all the

pages are printed as indicated and no questions are missing.
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Section 1(50 marks): Answer all questions in this section
1. Rationalize and simplify.
3 B
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2 Solve for x in 2Sin x = - 0.4284 for the range of ,
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Lt P BaL %

){:\7"-\6"('&‘ Al

b G S g Sy ST »8
T ) © — [ o
=192.27 W, 2f 2627 K
e
3. Make h the subject of the formula: (3mks)
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4. Giventhat2 <A <4 and 0.1 <B <0.2 find the maximum value of oo

N'\\F E‘(—AO\' = \\J:"‘__'* ‘\)\,4 K 6;&,«;2 " =B

M\r’\ ‘ (5}
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5. A matrix [4 3] maps an object to an image of area 30cm?. Calculate the area of the image
H»Jd 5 AE.E = A ] (3mks)
o Al = axa.
AR = Goam* Ay
T
oL = A.T My
S

6. Line PQ is the dlameter of a circle. Find the equation of a the circle, given the coordinates of P
(0,2) and Q (6, 2) (3mks)

Cania D \\)\:A{w\g}«‘c Qa«g\\w :Q‘Z \\(o\
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(gs R) =y Caovxr My Ce-=D+ - =aki

7. Calculate the rate per annum in which a certain amount of money triples after being invested
for a period of 6 years compounded annually.

(3mks)
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8. solveforyin logyy +log,50 —2 =1log,100 (3mks)
a W\
\"_Q*f -&\v;is"c- — = R :\>§,km
i1 =3
= i = \;’ \so ‘* \?g \ =\ o~
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9. Determine the é\;llplitude, the period and the phase angle for the curve: y = 3Sin(—x - 90)
— U\-«‘;f\']__ ‘ rg\

('f?m\‘%e%\

(3mks)
= 2o 2 Y = s R,
\'Y\A&%Q c\ﬂz{;\& - qib E‘
&/

10. Given the vectors A=4i—3 j+2k and B=2 j+4k, given that pont C is a midpoint of vector

AB find vector C in form of i, j and k and the magnitude of CB,written to 4 s.f.(3mks)

O = %AB L & man L et e
- rom L AR \C‘JL :Q-—a &2 =
- e <3 \ R e e o
| Pl N

iy = _ 5 i T 1 ~,~( Ut b )-\‘ &\\7 }
e
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i [l

=
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11. Expand ( 1+ 2x)%upto the term X3, hence use it to solve (1.12)° giving your answer to three
decimal places.

(4mks)
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12. The data below represents heights in centimeters of ten students.
100, 121, 103, 122, 125, 118, 115, 123, 105, 108
Calculate the mean absolute deviation of their heights.

(4mks)
S = 2£X
& ,l Y= By Wz otax v ng NS 14 e o
=\l¥o N
o Acaal S E s -
=Vl (-,Dl 146 G ‘v 6y Ly 6. i £ €1 26
sy i o
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24/ | =
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13. Two variables A and B are such that A varies partly as B and partly as the square root of B.
Given that A =30, when B=9 and A = 16 when B = $4, find A when B = 36. (4mks)

A X B + (e

7

e R L 3505, €t

— Fa + &
75 Cx — & )
2o = 9% ¢ 2W)a e =
M, 3 . 5
Wb = e taW)={bows W=
Sk G
6> = \xv &6\ R " ST
‘10?5 e 1 B ’{'e-’\A F
[ = é’[,‘L . = a

7 M\ — EAwa, xR W
14. The first, the third and t

he seVenth terms of an increasing arithmetic progression are three
consecutive terms of a geometric progression. If the first term of the arithmetic progression is
10, find the common difference of the arithmetic progression. (3mks)

ﬁ &“.e i Q‘/—T‘N\ ‘ \
R o >+ ko £ ad = (S+6-d
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3 e Jemleifaed \Qﬂ\\m, @jé = &Z

=l ey
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15. The figure below shows an arc of a circle. Determine the radius of the cirele. (3mks)

B

16. Lynn mixes rice worth Kshs.47 and Kshs.55 per kg, how many kilograms of each should she
use to obtain 24kg of the mixture worth Kshs.52 per kg.

(3mks)
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Section II(50 marks):Answer only five questions in this section

17. The figure below shows triangle OAB in which OA is vector a and OB is vector b . Points D

and E ére such that AD = —;—AB and OE = %OA.

(a) Express in terms of @ and b

() T fg(z*a)

5 (1mk)
= sk = %2+ B
@) BB = —b Al a (ke
B C
e e
fa-2

(b) If OX=KkOD and BX = h BE , where k and h are constants, express OX in terms in two
ways hence, find the values of h and k.

(6bmks)
<. MR AT Crebpdeds
Disg = N DD 15
ot e ]
=% (e x) L) Yy =YW V“:"L‘}M
( (X 5 < 4 4 % | |
2 =
L\ X3
DX zZ o®R 4+ X% Gl 3 V—L‘“\@\
3
w = s e N7
= 2 +w(y4 —12) iy b= 2w
V7SN = e xS
=Y % Ywsg -—\/\‘%V\J\\*C"J“'<2LV /”i \ 5/ 5
- 2 e 0 : '
= y QRW(o‘«.)'\\m ) ¥ o= 3/ A
=Yg 0 Whw, =
kS . A"\T =) (\?/b :fz
(c) Find the ratio in which D divides OX. (2mk) =

Pl &y,

& Bl sy =3 et T V,
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18. The figure below shows a ri

10cm lbng. The base ABC
point of CV.

ght pyramid with the vertex V and edges VA, VB, VC, CD each
D is a rectangle of length 8cm and width 4em and M is the mid-

Calculate:
a. the vertical height of the pyramid

(2mks)
A = e° +;tf; A‘_"i‘/a X &G D& = “F—Jﬁ”\kl\»“ — “%.¥a34"
=& =Y. 995 S asgem A
= Beapir M -
b. the angle between the planes VBC and the base ABCD. (2mks)
v ©® = %r“’/"f"“f: M\
+
@ Gy TCV\P\ ;2 ‘27‘ (.
— —é < - 49 Db .A \
&
c. the angle between the planes VBC and VAD. (3mks)

I
=M 8 Elb N A ireaemie \ostod
< Al ac(\({

o,

- the length of the projection of CM on the base ABCD.
B& = i Ke
X

(3mks)

‘A \%Q%o«.\ Pue MAQ»*(J,.})}
= A B \ \
) 3 it «)Q\\/,‘/V\\)a.o\,

= Y. 7 A e A

e

—
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19. Each member of a class take one and only one of the three foreign languages: French, Germany
and Spanish. 15 pupils take French, 9 take Germany and 6 take Spanisl{,’\i"wo students are

chosen at random. fawm Y Ress |

i.  Draw a tree diagram to represent the above information. (2mks)
‘ Dy Cotae> -
¥ =%,
G 3 =
o
By
C /
'F o~ "‘75/
Gy F
& s = 2 <
s
“eg |
2 6,
o w e ¥
Hence, find: ﬁ 5 T 34
ii.  The probability that both students take French. (2mks)
! 3
?(ﬁ") = A7 *Y My
5’-;9,, a5
=
éf’; A
iii.  The probability that both students take same subject. (3mks)
= ’\3(}$\ oy \7(&@) oY Y(gSB My
= 7 2 Y
io, + {-{’_5’ e Wy
= <2
Yibs Koo
iv.  The probability that both pupils take different subject. ' (3mks)
Fe gf’l/ MW s (FC"D ey ’P(Fs\ oY ]7( @W\, oY '-f‘v(fvs.}'bx/
e B
3¢
= 73 ?(SF) =y ?($CW b
— A \ 5
P Y o i . My
P = e L P
PSS e o s B

=g ;/
£Ys —(&I

¥



20. (a) Complete the table for the function y = X —3x>+4for —2<x<3.
2

10

Sf s L

0 1

_{ /3’?"

3

-2 ¢

3
4

,\q,*k’(;

(2mks)
%; ‘E/ - 4_\\'\\'\ @ R Ngas

X |-2 -1
X

o -

Lt;

Y |-16 O
3 B 5 : ] .
Draw the curve of function y =x° — 3x” + 4 in the range — 2 < x <3 on a grid provided below.
A (3mks)
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/i t
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] i i
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H O
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=51 33 "(*‘F i 2\ /(Q T (1mks)
o el 1 A

Use your graph to solve
() X -=3x*+4=0

B

() xX-3+2=0

R -9+
T |

15=2. 5;.’;’2

S B

% -
D= ab-3at 4

Y = oP 2yt AP
© = x> —3x* 427
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3
21. Mokaya has 20 acres of land on which to grow maize and beans. For maize he has to employ

one worker per acre and for beans he employs two workers per acre. The number of workers

must not exceed 30. The total cost of growing beans is ksh 600 per acre and ksh 1000 per acre

for maize. He cannot spend more than ksh 15000 altogether. He approximates the profit of

maize to be ksh 4000 per acre and ksh 6000 per acre of beans.

(a) Form all the inequalities to represent the information above. Take x to represent acres for maize

‘and y beans.
b T A e By

q} MNZ O B LTI

(b

(4mks)

On thejgrid provided, draw the inequalities to show the wanted region R.

‘ (4mks)

B f by zic0

F

oo e

(94

- & _f T _(

iy vEe

T A‘Y\(b\vzlgc\ Aas W

(@ ates ,

(c) Use volur graph in () above 1o deter
in order to maximize the proaf"knd find the\profit.
® sy i
Hooo 2 Eooof =
w =20 (OWN A 26 su

Kool bowry = SV won
e sSv S»
Y ey
R-g ¢

ine-the numl of a

cre éf maize and beans he has to plant

(2mks)

= 5 (g~>’, 1= ?":.) W\\

= o (89) o Cooliss)
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22. A pilot starts flying from city M to city P. Given that M (30°N, 70°E) and P (30°N, 20°W)

takingm = ~272 and radius of the earth R = 6370km, Calculate:

(a) the distance between city M and city P along the parallel of latitude.

(1)inkm @ ob\\g = Fo Cd> = 9" M\ (2mks)
| o
D:%xax“\”\a@&f%‘ ﬁg,gg.gxé_;gcp; 2
2 o ,‘ )
‘;63"(/;&\ - |
/ :‘z‘ééﬁé.q\u\f\u«,&\
(il) in nm =~ (1mK)

= Qo Rbo = 2>

= HybXC. & 2ham X, e

—

{m

(b) The local time at city Mvif the local

o
U T KM

(¢) The position of city A if A is 5,700nm south of P(Give your answer to the nearest whole *

£z = 11
b 4
\
= =% Maa
eF
= € W By
i |
number).
P RGE = £ave
o &
@ = "FS’Q
AL — 2o = LP My

(d) The shestest-distance between A and K in nm given the position of K (68°S, 20°E). (3mks)

\oun, J*T*"& = Ro &=
= "}:)o \V\‘

-&¢53
= B edg vz nm A
: R
fime at city P is 2030 hours.  (2mks)

VOoXo )
G oo

VL 2O
Y oo

.
Parze W <Ate S\D\i;\’ Jc(,,

(2mks)

24

K= R &6+ C=r e W,

= 0. agnn A

D —

=

X

Re 2o Ak
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23. Using a ruler and a pair of compass only, construct triangle PQR such that PQ=8cm, QR=7cm

and <PQR=120". (2mks)
. measure PO By = Goilane & B = Cocony TR =12-9 1 o yen (Imk)
. Locate a locus P1 equidistant from point P and Q. % 5, (2mks)
i.  Locate locus P2 equidistant from point Q and R. BB, (2mks)
Iv.  Draw a circle touching the vertices P,Qand R. by (Imk)

V. Locate by shading locus p3 which is within the triangle PQR, such tha} ps is closer to P
than R. - RO T P T e (2mks)

)7,’ — C=xVec i SL«GOQCQ\\-\% =

Fewr

)

?@ = IR A toy
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24. In a certain year income tax for all the income earned was charged at the rate shown below

Monthly taxable pay in Ksh | Rate of tax % in each Ksh
1-9680 10
9681 - 18800 15
18801 — 27920 20
17921 — 37040 25
Excess over Ksh 37040 30

MrJuma earned a basic salary of Ksh 32000 and a house allowance of Ksh 10000 per
month. He claimed a tax relief of Ksh 1400 per month.
a) Calculate:

1. his taxable income. (2mks)
FT\- < = 2. < -+ AlNs i ote s

= 22,502 & =, v Mgy

T XswW .. ${hess ., A\

1. tax payable without relief. (3mks)
p
TE L ¢/ = L &
{ A (:Tb S C)ﬁ < s \'2 ) = g\/‘ q_(;\i 9\{4
!
el A &
K,

MTas = o

/&N
Ao Bl

T X 320, = 1w e By

= 18 &+f

lil. the tax paid after relief. it X ‘ Gl
NoXx dax = GoT - xs\Ra

o= — s M,

it

(n

1

}\,\. é), S @\wg A ‘
\’%‘
b) Other than tax, the following deductions are made: a service charge of sh 100, sacco loan

of sh 3200, health insurance fund of sh 500 and burial benevolent fund of sh 300.

Calculate: ‘
i.  the total monthly deductions made from his income. (1mk)
=169 £ 2050 £ SN /A 5O + &5 oy
= S\u- \o,bax b
é—
ii.  his net income from his employement. (2mks)
N 2% ‘.\7@’1 4 <o QTZ < <= & \\ﬁv\;o»«—é’.‘k\ — 72\ \\ CAP’»C‘\ & e

= YU oo — \:;.e&“ép\\

= S’\v’\, 3\\@(_}& "A_"




