SECI: (50 marks) *
Answer all questions in this se‘ctiorﬂ

I. Without using a calculatbr evaluate,

_(216)-36  4(1745)
18+(-6)-10  §

TIEE  — (2

—3—-io %

= ~52 __ -y /"“/
=13 g

= oy s ml

e /M

2, Zfl‘]:ge metal rods of lengths 234cm, 270cm and 324¢m were cut into short pieces all
o e sal;me length to make window grills. Calculate the length of the longest piece
at can be cut from each of the rods and hence the total number of pieces that can be

obtained f;o(r}n the r;ds‘. o | (3mks)

2| 2 || e gare] (% 8 1&
(2] 15| 1% I s S S

= UL Pi’éw—s /Bl

G.e-DP= Ax3x3

= 18 VA
3. A point P has the coordinates (1,2,3). IfPQ=5j+ J T2k, find.
(a) the coordinates of point (9 ‘ (2mks)

s ; i = e

' /s / Jy\=/ 2

9 1= e | = ; -

| 2 5 , A '
- Z‘ 3 e . C\)( C)( ’3/ 5) \//

(b)  the modulus of PQ. (1mk)

-l

, =D = 8 ,
[PQ] = J5 142

Loy I"
ek '\/—:;:)

= 5.4AF wnh
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8 A Kenyan bank buysrand Se'ltls foreign currencies as shown below.

Buying (ll(sh) - | Selling (ksh)
130.10 130.54

e i é505'()o(;,
(oG
'= ' | 2o cop i/,M
| 1G5q

9. Simplify the expression
2x* =3xy-2y?
e At

4x? — 2

(3mks)

55 ' N rM/f’ﬁ"f
= ix «——#xy#—xij, 2.4;2' M/’ 4 :ae//?v&::{

B ty) (ax—y) my o denommaley

= (x—2)(ax+s) ‘ o

A
| ] j /1‘/’ — -0 .
| (Ef-)(-f—fjj (2x - 5)
= x—2Y |
el
Rx " - | 1% : ‘
10. The volumes oftwo similar cans are 125¢m® and 216em’ respectively, If the base area
of the smaller can is 75cm?, find the base area of the larger can. (3 marks)
. £
7
v
= fs, gl
3L

~y
R

-

= (o8 cm \/’(H
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11. Find the perimetor of (ke 5 (Taker = 22 ),
(b) Henc - Find the perimeter of the mmﬁo below to 4 s.f, ! (3 marks)

42 cm \

.DH E X 2 X
3o

Sl S

(0]
3 v\.\.xp\\;mﬁ.

:m.wnw +E Y _ |
RO Fq em . .\.\I |

12. Thirty men working at the rate of 10 hours a day can complete a job in 14 days. Find

LIS BN B 2 et am i o |

how long it would take 40 men working at the rate of 7 hours a day to complete the

same job. (3mks)
M oD
20 o iy e
Ho 2 ,

=32 x 1o x4 o™
e P N“\E

= 5 m?im.., v A

13. The oc?mm surface area of a cylindrical container is 1980cm?. If the

radius of the
container is M_Q: om_oc_ma to one decimal place the ¢

apacity of the container in litres

(Take Hl. )i
. 3 mks
waw\xp\_x? = 450 S/ MI (3 mks)
+ .
n=1<em
a\a\t»:h. =22 ) o, % L M
- =l X g5
T
= 20790 cm?
e KROR ‘L ,\\‘A
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14. In the figure below PQRS ig'a rhombus, Z8QR = 55°, ZQST is a right angle and TPQ

{

is a straight line. .

Find the size of the angle STQ.
LTPS = 110" B

& TE = (2o = (tio+ 2¢)

= 8g° /B8]
Z T.S’Pz 35 B

15. From a viewing tower 30metres above the
object on the ground is 30° and the angle o

the object is 42°.Calculate the height of the aircraft above the gr
Jan B0"= 30 S

whole number.

h I

% 20

a—
—
~

36“”‘ Il

i‘{__x 2%5 oot
(oo
- ;i\' 377‘ 300

2 xi$o0c0 -\/M’

{o@

. gh H50O

—_—
fan 30

h= 51-9¢tan w2° M|

e o) v orefi-
= 3Bo-t1u. &
: ' A1
3 = 1 3gm = 3pm V
16. Joan earns a commission of 3% on sales up to sh. 150000, She gets an additional

commission of 1.5% on any sales above this. In one month she sells goods worth sh,
385000 at a discount of 2%. Calculate the amount of commission she received.

R

(3 marks)

ground, the angle of depression of an

f elevation of an aircraft vertically above

ound to the nearest
(3mks)

22

22 = 5).qbm .

6 F&gm

- (3mks)
5 X 297 200 /M
o0
=sh, |0 2K 50

Toted = Wsoo 4 (022% So

—ch. (4728 505 /A
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(yHe  SEC.II: (50 marks)
Answer ONLY FIVE questiong fro\u this section

17. A straight line L; passes throughithe points P (5, 2) and Q ( 3, 4).

(a) Find the equation of L; i the form ax +by+ ¢ = 0 where a, b and ¢ are integers.
(3 mks)

GYML!QMI': -2 5’[ l/m,

3-5
Tl I ey Wi
x—5

(4’24/7(4'; |
_ O.,/M _//fxffjﬁf??O.

(b) A line L, passes through a point R (0 ,3) and is perpendicular to Li.
here m and ¢ are constants. (2 mks)

(i) Find the equation of L, in the formy=m x+cw
My, =1 =pm,={ v/

-3
'j"o,"—- 1 ‘//V”

‘;“1’135)(
g,cx +3 /,LH

(ii) Determine the point of intersection between L; and L. (3 marks)

X+Y-1+=0 ’«(u
%’X“f'g _/———(u).‘
= x4+ Xx+t3~-1T=0
X=% 10 M
Yy=5
" polflii‘ “JSG“\/ 71/21 ¢ 473

(c) Another line L is parallel to L; and passes through R. Find the x — intercept of La.
m =—1 (2 marks)

Y-B=—x

lj — - X ,f_?)
i x'—lm%@ﬁ‘?f’}“/' X=3 v H

R e 0 e e T SR -
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18. The figure shows the tross-section of a cylindrical tank containing some oil and lying R
horizontally. The tank is 4ny long. O is the centre of the circle, radius 14cm and
‘ ZAOB=120°, (r = 23) \" .
7
C
Calculate to 2 d.p: AT
i) The length of chord AB ‘
. b [ : " q ' “Jg o i 2 X
S/mé():fi,{s Ve < : _:j':(mkS)
i L ; ‘ Sin 60‘ S 70
' Na:",z,,zcm NE = 12,12 e
A= 2wt = 2. g VA G = 20 Al ST
ii) The area of segment ACB. . \ (3 mark
mar
Iee & 22 5l ~— iy % I S fae” 7Y ’
Zeo =3 /2 v 120 l/ oy
Ro5: 33 — g, &7
= 20 ¥ em®™ S/ H
iii)  The volume of oil in the tank in m’, (2 marks)
' marks
204y .
i X -
oo /M
| oo oo
= 0:046 " o2 /1/1
iv) The area of the tank in contact with the o] in cm?, (3 marks)
(20 x 2 x2 "
XZ K22 5
i e lfd X A ®, : ,\’f‘l's
340 7 Feo 4 ax 2o V1

= T14-25 ™ g
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19. A bus travels from Nairobi to Kisumu a distance of 320 km at a speed of x km/hr.If the

speed is reduced by 20km/hr"£he bus would take 48 minutes more.

@) F orm an equation, to répresent the given information and hence find the speed
of the bus . '

(5mks)
e a— '-;,

Do % — (€00 x 4 32000 = Lx"— %ox
| LILX'L— S’/Uxt..g:f.@ou::o /M'

)(’L-— 20K — RBOOO =0O

o |
X — 100X oK — 000 |=p
X(k -—-(on) -+§'o(x-.— (on:) ,'l; o

: (
(x - 10e)(x+%0) = & [/ MI
X = lbo > X =—%0 (;:51-\1.%’) 1//]‘/1
= = (o Um|h Va3

(b)  Determine the time taken by the bus for the whole j oufney | (1mk)

| | ?_{ff'_ = 3.2 lvx -\/)3!

teo ' e \
& Bh |2 aan-

(c)  Another car left Kisumu at 8.00 a.m.and travelled along the same road to
Nairobi at an average speed of 80km/h.If the bus left Nairobi at 9.00 a.m,

determine the time when the vehicles met, (4mks)
/"" d_l\ﬂtw.' 3(3-5)’0'/(’ h /J/(/{" '
= @O lm ‘/Ml BA0 = Go = Ao hm .
AD = 320-go el N L1
J . {feo %o
= Ao hm

(oo K — |G - €2y
TRV, 2 — (4200 - 50X
RS = [oo4%0 = [§o lka/\.“/

: M lgox= |19200
77,»,7.(, Teven = RIHJI/',_

H
- /ﬂ;/ = 10b6. L&} v
%o F 0 X 10((/.6,} K
, ' - T T ez (b GF M
mee /)ny Are = s ausn ve f Aiaitors o M1
(1 2.@ ] (K,() A
e = { /’5'\/\ V/w% ]

o {O t RO G M ). f)«‘;-}‘ '["\ }‘.Ll;‘” = |t

-
o e - FALS T e
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o the north of Pand T is on

. v
: : g : irectly t
20. Four towns P, R, T and S aze such that R 18 80km directly 10 © . 1
act))ear?ng of 290° from P ::F distance.of 65km. Sisona bearing of 330° from Taland a %)
distance of 30 km. Using a seale of 1cm to represent 10km, make an accurat3e Sﬁ <
drawing to show the relative position of the tOWDS: N a (3mks)
~
foe . .V Bl
T VB
s / B
Bian -+
Find: ~
(2) The distance and the Deacite (3mks)
T
RT = & 1px , "
Ip x (0 i) S |
= Bk # (km JR] {
p : 4 - — S o Bi o
M“‘f/}’ff*"‘r——()ﬁ-’;i,/ G"Z.Nii-g
(b) - The distance and the bearing of S from R (3mks)
8. L% D v B
= 84 - v B
ey © . .
QT SB o SEFw. VP
(c) The bearing of P from 5 (Imk)
fan’ Bl
e
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21.a) . Triangle ABC has the vertices A(—2,~2), B(~2,—5) and C(=5,—4). Draw

AABC on the graph papes pIG\Vided. . (1 mark)
% ﬂ/\
i A I
\ e
a : B
— ] = y S\
~ B B =Pl /L
LA = - Y \
) ; 7
2 N e A A
/
A kb AM\/\H SR v » 7
RNEN v | A \
l_‘_ = _{_j = O ! NN N \ 1V
W X - X : \
A ‘/fH LY - 4 e
= N T .
2 i [ 4 A Ip
l&'o' ool AN RN 7t u
ﬁh/ ] P ,_/",SI AT \\A : y 7 u
‘ ] RN T K ' =
o 1 Hed . | PUNE
Al Al ¢ f' U‘/ I ] y A % C 5
f 15 —4 #E] TV 1 o1 < ‘n - 7 7 A
A Augl crl CD"'FW[L ‘ -
V] | PR
NP L 1o Y B
AELC % B E S ;
. » - u
}?( > \ Se8
4 Al L . = <
ARTL L '\/E} 7 o N \\ b
(,aw»ft"“'l'e‘( , o : NC
= ; A NE *\/
CEERERS T :
et b ( I : L
=) = A [ LD
D
. ; \
b) AA’B'C’ is the image of AABC under reflection in the line x + y = 0. Draw triangle
A'B'C’' on the same axes and state its coordinates. (3 marks)

ACa2), 8'(52),¢'(43). 5

a) AA"B"C" is the image of AA'B'C' under a positive quarter turn about the origin.

Draw AA”'B"'C"" on the same axes and state its coordinates, (3 marks)
1" ) “ r “l = .'. :
F(a2), 0009, -5y g
by AA"'B"'C" s the image of AA”B"C" under an enlargement centre (0, 0) and scale
factor -1. Draw AA"'B""C"" and state its coordinates. (3 marks)
ty o™ i e 7
ATCa-2) , gea,-6), "(5-#) b
[t ioiee e A
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22. The figure below represents a model of a solid structure in the shape of a frustrum of

a cone with a hemispherical thp. The diameter of the hemispherical part and the top of
the frustrum is 70cm. The frustrum has a base diameter of 28cm and slant height of

60cm. . ‘e

" Calculate: Vil s % 5

(a) The area of the hermSphencal surface

RX2L ¥ 8T M
A F H,
|} ! f= o8 } ‘,I I
= FF00 cmT \/M
‘f’/ | |

11

)

(b) The slant he1 ght of the cone from which the frustrum was cut. (2mks)

V'] AL #1328 e
A+6E ?‘DI |
Tol= Kﬁi—ff(,go
A= Houn

=» L= Ho+Co
= %tDO(Jv\ /ﬁ

(¢) The curved surface area of the frustrum.

l?’é(;
= ({ooo — +_23p-

Q240 cn™ A1
(d) The area of the base.
22 g2 1
7

= 6i6 Bt 7 A

(e) The total surface area ol the model,
FFoo+ Q2404 L0l
= 1755¢ em®

|

2Z % 3¢ x jop — 2% X1 x o L]
7 | ¥

v M

v M

(2mks)

(2mks)

(2mks)

0P ACHIEVERS@2021
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23. Fifty seedlings were uprooted from a nursery and their heights measured to the

nearest centimeter and re.cor&’?d in the given table.

i AL e : .
S G g | x | o o8] g
16-18 iF n
=9 ' 7 ? 220 |22 Bij- <€ .
22-24 15 =2 w5 | 3F
25-27 ! 6 /26 156 w3
28 30 - L 5. . -l 249 1445 4%
. [31-33 o 2 22 e |56
' | £f x=
' i / (tcs
' Calculate: g
(a) @) The mean height of the seedlings (3mks)
‘ = o5 ymi |
5¢ | {
= 22| om AT o
(ii) The median height of the sjeedlings ! | | l (3mks)
;’\’I-E:Li an  dasd ’J{Z-— L 'i | % |
. 7 | | - -
— - 1~ M
ki = 206 sz /0
15
= A2 | em. 1,/ M
(b) Draw a histogram and hence a frequency polygon to represent the above data
(hmks)
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24. In the ﬁgure below PQRS i
and O is the centre of the
angle PRS =250 3{

Giving reasons in each case, find:

a) Angle PRQ (kas)
So° v/ Bl

s les o) | "l
Base a.ng c/), fSoSC-d‘T;f A MQ{M

b) Angle PSR. (2mks)

{oo” /Bl
(97710054:41’. anjl—e.c g a cyob:& czwu{rflwﬁ’/rd ave e?e-#-

§u79/;/{m amz"awy . B

c) Angle PXQ (2mks)
f?o-——(loo./-go)
= 30° /B

Gu/ljlc, Sum G A a4l wp T [g6" /B
d) Angle TOPS (2mks)
25° /B

a”ju' lv; gt aflternafe. ng;,npﬂ/‘, \/['}l

e) Angle POS (2mks)
So” /I Vid

ﬂﬂj’bﬁ’/ “f 'f{ﬂ’ Cﬁ"i‘l”‘ﬂ—- {/"S ';t*/'v“tb cln(if,.r.. A ('1»';"(_’,(.-4“"7./:?1‘5’0"(-4-...
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