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SECTION I (50 marks)

jon i aces provided.
4 I the questions in this section I the sp
nswer a
ith water using a cylindrical pipe of
1. An empty tank of capacity 18480 litres is tO be filled “:."e e uing ol -
@ f flow of water from the pIP
iameter 0.028 m. The rate o 22 (K] Mariy)

would take to fill up the tank. (Take 7 = ‘]—)' )
Afmouufg{ Aater dulioneel Lj gt 72X
= CAxtale = ‘Q//)( 0‘&/72)(2 x 1000
1

= (.22 Ll
\Tw;wqmm»%‘” HV = €480 4 //@a
{' = }%fo’ird é(od 4.,@7%‘“4: (Hf))

. ommon ratio of the G.P |s also 2.
gression (G.P) 1S 21')::;:1!'11 e the number of terms in he G p

tric Pro 4
2. The first term of a Geome fthe G.Pis 512. (3 marky

The product of the last two terms O

lQ)t ND‘ hjf’fﬂ /b/ n. , an-3 3 T
a:Q;j: 9/"!:= ar™! - = &= 2
Lot i = 2(277) = -3 = 7

Q”J ’(ISAH_Q/’M\ = 2(2"‘3') .
@fociu&f = QXZ(QW‘E)(zh-Q):5,2 /ﬁﬂm n =
> ‘][(Q(”“)*(ﬂ—z) _5]2

) . . Find the value ofa
The expression ax?~ 30x +9 is a perfect squaré, where a Is a constant Find the (2 matty

3.
i ot " .2 oy

ve i monant axr’- 36119 = (K1~ 3

}g%wf }AZ ax’- a1 +9 = K= aubx +b

@Dmfruwhﬁ/q’ :’oar_;)b:i#

od so=dhs K= t5
0ed a =K% g =a5
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4, Make x the subject of the formula y= bx . (3 marks)
chz -a

)d(] Qﬂ’ulﬁ(f lo.,) L/@klM ':51&2(‘, 1'& - IOJ"LA ;lanj -L n
e ey -t

C " 1 2 d
P!
= H(u Q) LL‘L Cy-b
S. The figure below shoyvs a circle and a point P outside the circle - C*j s

PR 1 e Mm\vefq *Quae»t (P@ = Tgeu )

Using a ruler and pair of compasses, construct a tangent to the circle from P. (4 marks)

6. Four quantities P, Q, R and S are such that P varies directly as the square root of Q and
inversely as the square of the difference of R and S. Quantity Q is increased by 44% while
quantities R and S are each decreased by 10%.

Find the corresponding percentage change in P correct to 1 decimal place. (4 marks)
X 7 SR
P 18 (Ei' P = TAin P= B 0
( ‘5) 1

[o-9@R-I)? (hroreoas)
= L2 kG
09 (R-S)*

. ﬂ?
> j 2 o
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m. The cross section BCFG of

ABCDEFGH of length 6
=11 cm, BC=8cm, BG=5cman

7. The figure below represents a prism
the prism is a trapezium in which GF
£GFC = £BCF = 90°.

Calculate correct to 1 decimal place the angle between the line FA and the plane GFEH.
H = R — (3 marks)
Fh= Ve =7 | fup = 1
A fle1 - 3
B ~ 22.8°

g
[01 & xal€ I/f FX=AC= [Dem 18 mal)

1 2] F
X (s —3)

8. The cash price of a gas cooker is Ksh 20 000. A customer bought the cooker on hire purchase
terms by paying a deposit of Ksh 10 000 followed by 18 equal monthly instalments of Ksh 900
each. Annual interest, compounded quarterly, was charged on the balance for the period of 18
months. Determine, correct to 1 decimal place, the rate of interest per annum. (4 marks

= F(J'f 71@) " %xtf
ﬂgx7w):(szo900~ ‘Omﬂ(ﬁ Zw)

6@0 "‘(H—yv)
@ ;(ﬁjrg —1>x‘rm>
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9. The table below shows the values of f and the corresponding values of 4 for a given relation.
o L 1 2 3 4 5 6 2 8
TLA 8 4 2.7 2 1.6 1.3 1.1 1
(8)  On the grid provided, draw a graph to represent the information on the table given.
(2 marks)
hA
8 I
41118 1
e: P
117 {Hl B THHF
] 443 i 4z ¥ HE
N 1] CEE o 2 '___ 1
RN AN N u L 1
5 N -
HIN P ENRSN A inawn s
Lo '
3 - H e e
2 >
1 : K K = T
ALl = b, 2 }- :‘i ! )
0 1 2 3 4 S % 7 8 t
(b)  Usc the graph to determine, correct to 1 decimal place, the rate of change of  at £ = 3.
(2 marks)
- A1
AX
= 0-57T
e —
5.9-0
Kenya Certificate of Secondary Education, 2021
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10.  The equation of a trigonometric wave is y = 4 sin (ax — 70)°. The wave has a period of 180°.
(@)  Determine the value of a. (1 mark)
@a@ =180 = (=2
(b)  Deduce the phase angle of the wave. (1 mark)
-— 4 o
l To \ =0
11.

A point Q is 2000 nm to the West of a point P(40°N, 155°W). Find the longitude of Q to the
nearest degree. (3 marks)

Lohgluds = 150- (k3-61-25)
D
z lel"E
12.  Abox contains 3 brown balls and 9 green balls. The balls are identical except for the colours.

Two balls are picked at random without replacement.

(@  Draw a tree diagram to show all the possible outconL (1 mark)

bl Oufeanies -
2/!\ — Y /)

7;’, & C'/ l q Ll
fia
WG - —
Kenya Certificate of Secondary Education, 2021
913022 1212

Scanned with CamScanner


fahad mohamed
For more visit : eazyarabic.com


7

(b)  Determine the probability that the balls picked arc of different colours. (2 marks)
P(Pa) o6 e |
(B 5p) 1o 7]

of 4 4
|32 2

13.  The figure below shows triangle XYZ.

Using a ruler and a pair of compasses, locate a point M on the triangle such that M is 2 cm from

line YX and is equidistant from lines YX and YZ. Measurc length YM. (3 marks)
™= 4-1em
14.  The position vectors of points P, Q and R are OP = 6i — 2j + 3k, OQ = 12i - 5j + 6k and
OR = 8i — 3j + 4k. Show that P, Q and R are collinear points. (3 marks)
% — ~ /Wr 2
P Q R .
L . TR e 5
PR = 0p-f =(jaj-si16k)-(6%-2l7e) 7
— (i a2l g
=(01,-31+ 3K Erg} g )
- , . ' 3
PR = 0R-p (i -8 L) - (61 - L 1 ) ‘
~ ~ ] m
=R% -4 1h "

PR = 3PR &9@ [IPL ad poid P it comeimn
/szﬁ. };,Glamo’ R e 2ol ear /fﬂhi;
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15, In a transformation an ohject of arca x cm? is mapped on to an image whose area is [Jx cm?.

Given that the matrix of the transformation ia ( ol 7 ) find the passible values of .
r-l e (3 marks)

AQF — (P(‘ r:li'n,y‘: — A‘J i) o
i (ﬁ ig( E

N 1(%1)—7(1“) = 13X -3
X

= 31°-147-(3=0

9\%1)-71—6 =0

= 30-9a+2x-6=0

=) C(— &)( 33X fg) =0

P I-3 =0 o 31ta=0 L= 3o I="7
16.  Find the arca enclosed by the curve y = 12 + 2.¢ the straight lines x = |, x = 3 and the x -axis.

451: X {'i :_t‘) {11 (lj_ (3 marks)

3=l (x*+a2)dx
9 at (-,-)) [
1.(1‘1")):0 =[x’
T=oclX=-2 [%3 Tl*q

(AL +9+e) -(@ﬂm)

)/
% 3
4

I 75 il Unda.

//
i

i
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SECTION II (50 marks)

Answer only five questions in this section in the spaces provided.

| 17. Pump P can fill an cmpty water tank in 7l hours while pump Q can fill the same tank in
2 |
! lz hours. On a certain day, when the tank was cmpty, both pumps were opened for 2—2- hours.
1
(8)  Determine the fraction of the tank that was still cmpty ot the end of the 2— hours.
T l 2 (4 marks)
L pug
Tkl 1
|
. QUIO dd ,{1 ”,’ ( L‘f) ‘ 9/ ,,/‘f
d s s
Y L ¢
f;(jeﬂvr fot w17 Tt ) - /7 } v
Hactou ﬁ Tanik }A’ri” ,M]"f»f = 7 %
(b)  Pump P was later opened alone to completely fill the tank. Determine the time it took
pump P to fill the remaining fraction of the tank. (2 marks)
:7'6 0{ lﬁwb u /{1"049 he l tw ;
' . J o\ L [
% ﬂr {EIML ’wl” loe Jp”o(} w (y} X Lz)g i) N \%{% Lrj.

(c)  The two pumps Pand Q are operated by different proprietors. Water from the full tank
was sold for Ksh 15 750. The money was shared between the two proprietors in the ratio
of the quantity of water supplied by each.

Determine the amount of money received by the proprietor of pump P. (4 marks)
G
prpufis- § 5 s
X ¢
\Pﬁmwfh‘ ? rew/uwf (i X |5 760
: [0
= Kl 6' K o0
Kenya Certificate of Secondary Education, 2021
913022 1212 Turn over

Scanned with CamScanner



For more visit : eazyarabic.com

10

18. A rectangular plot measures SO m by 24 m. A lawn, rectangular in shape, is situated insjq, the
plot with a path surrounding it as shown in the figure below.

50m
xm

(EU — )
2xm LAWN (3-2x

2xXm_24m

xm

The width of the path in x m between the lengths of the lawn and those of the plot and 2x m
between the widths of the lawn and those of the plot.

(a)  Form and simplify an expression in x for the area of the:
(i) lawn; (2 marks)

(Bo-43) (25 - 22)
SL* 1960 + | acw

(ii)  path. ~ (1 mark)
(Boxax) -(8X*- (96 1 | 200)
~€I1%4 1962
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(b) Thearcaofthe path is ‘12 times the area of the lawn.

(i)  Form an equation in x and hence solve for x. (4 marks)

_wngﬁol ~| o8 =D

T2 k911190 =0
@1-9)(x-20) =0
AA-9 =0 oy X-20 = 0

B X =4 o X =20

(i))  Determine the perimeter of the lawn.

W&aﬁ Voduie 4% =
LM % Lo = 50~ X A

Al § ladee = e apny = 15m
rqun\;we,’hf( = 2(6lT(5) = Qi

(3 marks)

i
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i ference of a circle ce
lie on the circum et  Centre
19.  In the figure below, points A, B, C, Dand E the circle is pro duced to inge ‘
Line FAgG isa tange:t to the circle at A. Ch?)l;da[r?:zg CB = 55°. 'Secn,,im
tangent at F. Angle FAE = 30°, ZEDC = 11

(@)  Determine the size of:
G) <AEC. = |80~ (10130)
= R0°

(3 mats

) <ZAEB. = S0- (:101'15)“

=

(b) Given that AB =5 cm, ED = 4.4 cm and FE = 2.5 cm. Calculate correct to 1 decimal
place:

(3 marks

\

(i)  the radius of the circle.

! (2 mark
‘Z( = al
Alw
) L = 8.5
(ii)  the length of line AF., (2maﬂ

DF-FE = AF 2
olfreg) =AY s kp=gaen

Kenya Certificate of Secondary
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20.

The table below shows income tax rates in a certain year,

Monthly taxable income in Kenya shillings

Tax rates

0-12298

10%

12 299 - 23 885

15%

23 886 ~35472

20%

35473 - 47059

25%

47 060 and above

30%

In the year, the monthly camings of Kanini were as follows:

Basic salary Ksh 64 500
House allowance Ksh 12 000

Kanini contributes 7.5 % of her basic salary to a pension scheme. This contribution is exempted
from taxation. She is entitled to a personal tax relief of Ksh 1 408 per month.

Calculate:

(@) Kanini’s monthly taxable income.

= b B 1 12000 = .o 6 500

(b) _ the tax payable by Kanini that month.

haawf ] Io%x 12298 = Kch 1 229.%0

(2 marks)

(6 marks)

Alad - 15 ) s = KSh 173 05
2 AT io +
fobad @ aB7x 11587 =Kk g #96. 75
5“‘10;& . 60?’&9{6@5&) = Kel. T.33|- 05

&9 lan] © whx M sel =

qnm fax = USk 15563.05

(it fax = Ksh (16 56306 i08) = KSl. 14156-05)

(©  Kanini’s net pay that month,

(2 marks)

Mhdx = KOL 1119505
Pongion = Wil 1483750

T Do = w6l 1€ 99255
Nd W = o &6~ |8 792-85
= K@L 57 597 lf’5
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’ . nd C' (3,‘] .
21.  The vertices of the triangle shown on the grid arc A’ 3,-3).B (1-Da )

:on whose matrix
Triangle A'B’C’ is the image of trianglc ABC under a transformation

2. :
| |4 H1-1 ..:-n I
agaass EE_‘ HHHHHE
u 111 ¥ T 1T 1E de8 L
T AT -4; A
- H-+- 1T
5 AEEES . W e o S
] 1 1T ‘TLE 1 H } 4 4L
4 . 4 SENuA NS FREES :
HHHH H ERansepunsgnssaasean ol RN
_ I : :
HH S HHHHRH i A H R
SEEENEEEEE BEERE PN N FEEEA FLE R S A e +
i 5 S B ]
HHH B,
! Ll
o 5 - 4 I (R S 8 S |L'—' L 11}
S T e e T e T e
I @ I
i | | .
. i ._"
44 e — I — g —— 11 )'lv -/ 4 | r
I—?»—*-——GL—__ _4H—3H+— —1 H21 ] . {Eh ¥
# 7 i _"_]"n“’_{_' 1
L - - 1 |
l.[ ]} am
' 2
T N
] N
T
I] A
|
I :
a4 !
f ? |
L |
‘: |
-’ |
i |
; !
—0
(8)  Find the coordinates of triangle A, B and C, (4 mat)

o] A B C AR
. ' /01 T ¢ 2 _ 1 3
gL f)’f;w —1)

00+L=3’=>‘o=,5 0Cid=1 d=1 0Q+ff=3ﬁ7‘f=$
A-2b=300=83 ¢ 3d=-19 c=1 L-2f=1He=5

' ;—.),4(&3),8(1, 1), c(5,3)
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15
(b)

Triangle A"B”C" is the image of triangle A'B'C’ under a transformation matrix
-2 0
2 marks
( 0 __‘) (2 marks)

Determine the coordinates of A”, B” and C”.
-2 0) 313 -6 -2 -4
O“T"3—1-1_r3 (R

> At63), B'E21, etf-e, 1)

(€)  On the same grid provided, draw triangles ABC and A” B" C". (2 marks)

(d)  Determine a single matrix that maps ABC onto A"B"C". (2 marks)
NM o
re > A [ 511 C I

I =

(Nm)

b= () - (5]
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22.  Workers in a factory commute from their homes to the factory. The table below shows the
distances in kilometres, covered by the worker,

— .

6-10 n-1$ | 16-20 | 21-25 | 26-30

Distance (km) -5

Number of workers ) 6 ! 7 , 4 2

L

The mean distance covered was 14.5 km.

()  Determine the value of 7 and hence the standard deviation of the distances correct to
2 decimal places. (6 marks)

Dphwee {  x A& A=xoys {42 @)esinat o
| -5 3 1 ~-Ihs 37615 22 +¢ "
; . = 4. 52t
- 1p g 4 -6.5  253.5 33 +13t =145

3
6
=%
(l-156 4=2 I3 Bt -5 |¢ '
lb-20 1 € 126 3.g gs15 (1)< = ‘if“f
t
2

=

2 -26 R 92 &5 289
26-30 & oo 13.5 3645 = f I4CT-5
Rt 33 tiat 14016 30
= 6.€H KM
(b)  Calculate, correct to 2 decimal places, the interquartile range of the distances. (4 marks)
Diglance 4
-5 2 3 B = jroo =757
6- 10 6 9 ’:5»5*(_@_‘.‘.%‘)(5 = 9. 25Knm
=15 & 7 R, = ja90 = 20 5™
b-20 T 2
_ 2-5-17
2| - Tooay =15-5 'f( T )XB =11 43 Un
- 2 0 —
26 - 30 Z 2 Ba-0,= 19.43-9.25 = 10.12 ¥um
: Kenya Certlficate of Secondary Education, 2021
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23. (8)  Complete the table below giving the values correct to | decimal place.

xo

0 |30 |60 |90 120150180 [210|240|270|300|330 360 | _
=2sin | Zx| - 3 |
g (4x] 2C°S(Z") 2 -0 W 2 gl280.6) 2 |10 ] 0 )2
' A .

B = - - . - !
y= [+ 2cosx 3 2| 1] ofer[-1 o] o] 1 [2)27] 3
| (2 marks)
(b)  On the grid provided and using the same axis, draw the graphs of
. (3
Y= 2sin (zx) -2cos (%x) and y = 1 + 2cos x for 0° < x < 360°. (4 marks)
A
3 - Y= 1r20os x
2 ' : Y= <
/ s I
l 1
f Yy
030 0-FH AREFTS0FF 802 | OE 0 E2 0RO 0360 7%
Fi
-1 -
2 o y=2s0fp)-aca
Kenya Certificate of Secondary Education, 2021
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SI"@?\ Uj{lr )
(c)  Using the graphs in part (b): i (21) (2 marks)
4

(i) find the vglucs of x for which sin(%x = | +cO0S
=2 [s‘|1~ (7’1)-(301(%/1)
L= bl G =1
f=2 _
A ’20(3 )LH) (3 )>1+2cosx.
4

(i)  determine the range of x for which 2sin | 7 2c0s (2 marks)

gq°< x <27°

Kenya Certificate of Secondary Education, 2021
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4. A particle was moving along a straight linc. The acceleration of the particle afler t scconds was
given by (4t — 13) ms-2 The initial velocity of the particlc was 18 ms™'.
()  Dcterminc the valuc of t when the particle is momentarily at rest. (5 marks)
vV = (Q At
= ﬂ(‘tt ’{\7’)(.“
= A alre
QQ l(;mct\hg ’VQ,'UC.lrj) ‘t;ol Nz I8 &a =g
V= -3t e
;utvy=0 = 42— 3t +l§
& (t-2)(24-9) =0
t_amogat-g=0  =mhsake o by o
(b)  Find the distance covered by the particle between the time t = 1 second and
t = 3 scconds. i (5 marks)
NS
¥ dl/ = “rf -l12=o0
S
M % = Id/
> i
vV = _3}@
[ 3 jrs T~P(3}{“‘3}§)
L/
5= (et it roldi
2 = | '
- H;r’i 3t +1eldd + i(a
1 2 2 i\’) U i? ﬁ c 3
Jpewc] NN r]
" =[5 !ztﬂ@ff‘j‘ Jr\l?@ AMLRES)
!
- 3% 1 |-
=34 1%
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