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SECTION I (50 marks)

PDF Compressor Free Version -
p section in the spaces provided.

Answer all the questions in this

is to be filled with water using a cylindrical p ipe of
s i i
i pipe is 2 m/s. Find the time in hoyyy it

c An empty tank of capacity 18480 litres N
e
diameter 0.028 m. The rate of flow of watezr from

would take to fill up the tank. (Take 7 = ‘]—)' )
Afmouufg{ Aater dulioneel Lj gt 72X
= CAxale = ‘%x D‘QILf'?)(Q x 1000

= {232 Mo
4”;&' fose f” b““ - ’f;z@@; A ééo@
. - ’s 2. The common ratio of the G-Pi§a!so 2
. g:: g:cs)z!:z:r:rcl)t? {hi ?ai?r::ﬂg:;: %];tsl:::og(f’ﬁlspg ll; Determine the number of terms in g;g:“ |
IQ)t No‘? @7’,/;!4 /&Q/ n. ' " ;
072)1:9/ hz(JT”’i - 2 = &= 2
Lt oo 1 Z(QM > 2 AN-3 =T

g g form = A2
@ﬂJ’l‘w/} - QXZ(QW‘E)(;ZH-&):5,2 /ﬁjm Nn
? ‘f(ﬂ(""%("'z) =52

The expression ax*~30x + 9 is a perfect squaré, where a is a constant. Find the value of2

(2 o
Mo .2
();A(Lf a'\‘}mi monant ; Lit aa*- 351+ = (Ka—b)
U -sae Of-eo:{t +9 = Kiraubx +b°
Lom ) .
fedf = 0)a) P o bats
= (=25 MﬁO:'{ZKL:}K:iB
Qed a=K3g g =25

i

5

3.

ol
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4. Make x the subject of the formula y= bx . (3 marks)

PDF Compressor Free Version

v : A N L 2
(]*L‘i'u»»(f Latl, dclea, sye 1 b1 it
| V= b > 1’ (GHJ"L’R) = \r
e

— e
cx* -9 32
Al el L" 14 XL = C: a_ [+
= H (C-I ..q) = bX )
S. The figure below shoyvs a circle and a point P outside the circle - C*j s

PR 1 e M“'\K’tq *auawt (P@ = Tgeu )

vV 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)
« @ ] - o _ |
? — = = j_(_Q_‘_ ZA w P= % -1 : |
(A=) v R-SP i ﬂf L
[o-9@R~I)* (v oreoas)
= ta xf@

0F -5

. ﬂ?
> j 21 o
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section BCFG of
7. The figure below represents a prism ABCDEFGH of length 6 cm. The cross

PDF Cihewrisiesistiigézbu¥ShSifh GF = 11 cm, BC = 8 cm, BG =3 ¢m and
£GFC = £ BCF = 90°.

Calculate correct to 1 decimal place the angle between the line FA and the plane GFEH.

—— (3 marks)
b= e =457 | e = F
A i1 - 3

K &~ 228"
[01 & xal€ I/f FX=AC=[0cm I$ mml)

1 B ; F
X (ls7 -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

A= F(if 7@) 'l %xuf
ﬂgxqw)z(ﬁ?ﬂw” ‘Omﬂ(ﬁ Zw)

dffeae _ (117,
@ = (6\11%: ,1);(%01)
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9. The table below shows the values of f and the corresponding values of / for a given relation.
PDF Compressor Free Version
b L 1 2 3 4 5 6 7 8
TLA 8 4 2.7 2 1.6 1.3 1.1 I
(8)  On the grid provided, draw a graph to represent the information on the table given.
(2 marks)
hA
8 I
41118 1
5 [ Ann
1+ _{\j I | L 3 ¥
A i L HE
N | ] CEE o 2 '___ 1
s 55 T
HIN AR AR RE e i waae sw s
Lo '
K] - H e e
2 >
| HH \\ balg ||
l A '\\ | o
o R ]
il -3-Talal1-lalalal q
(b)  Usc the graph to determine, correct to 1 decimal place, the rate of change of  at £ = 3.
(2 marks)
WL?WT& = ;fralmﬁ:af f-3
- A1
AX
= 0=5:1
e —
5.9-0
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10.  The equation of a trigonometric wave is y = 4 sin (ax — 70)°. The wave has a period of 180°.
PDF Compressor Free Version

(a)  Determine the value of a, (1 mark)
@,@ :|%’DD = (= 2
q
(b)  Deduce the phase angle of the wave. (1 mark)

ol - =

1. Apoint 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)

2000 = bOX8 Cos #0°
B = l’i‘\35’0

bohgluly = 150 (46-51-25)
% JeI°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.

(8  Draw a tree diagram to show all the possible OUtCOIJL (1 mark)
.P&m

Je Oufponias -
;fn — Y /)

?;:, o i | Ci G
b ——ab
g
g - —
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(blgDF ?f(‘)‘iﬁ?)"ll'% §'§% Pwebél etll]g{ (;hc balls picked arc of different colours. (2 marks)

PPq) oo W‘P”
(7/7 %> (‘I/MX }u)

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)

p 0 R |
90 < o8- ~(nicsire)(ci-ire) [P
:6'};—39;-1'3% 6;} ‘;1 )
& |

PR =R ~(zi-sirme)-6i-air k) o "
=20 - 4§ T ' |~

P@ = 61),8 f—?fQ ”FE 9,.,4 Pmbi F 14 BOMMDI~.
ﬁzwa P,Qaw’ R e polli eat /fﬂhi;

— - At 2
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15, 1n a transformation an ohject of arca x cm? is mapped on to an image whose area is [ Jx cm?.

PDF Compressor Free Version ¢ 7
Given that the matrix of the transformation ia ( ) find the passible values of .
v r

) (3 marks)
ASE = ot qfaef = MO
Ma Tl.;( A cﬁ . 19{",&
o> x1(@)-10) = 131 3
p

= 31 -7M117-13=0
» 31 11— =0
= 30— 92 tax-6=0
= (1-3) 3x +2) =0
P I-3=0 o 31ta=0 =L =3 I="%
16.  Find the arca enclosed by the curve y = 12 + 2.¢ the straight lines x = |, x = 3 and the x -axis.

(3 marks)
}5 Z 4R =0
X

x=- A= [341

3

3] = [(2*tan)dx
Toat (-,-1) l[ {
z(xt3d =0 =[x} +2re
[ 13

=0 D‘/x:"l

\ = (L r9+e) - (ft1te)

/] ol A
},; 3

“hef1% fﬁ'e) il Unda

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

| 17. Pump P can fill an empty water tank in 7l hours while pump Q can fill the same tank in
2

= . I
1 4 hours. On a certain day, when the tank was cmpty, both pumps werc 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"F‘fl PU_M_J 2 (4 marks)

o b f “\) 15 I
I
| QUIQ 6(1{1 ”luj(‘\ ) ‘ Q/Lﬁ 1%;)
Pl e 1 21 - A
chftm ﬁ 'LWJL }AH’ ,pmr,bf = ,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)

Tis 2y 'J/{'"mp T he
IV‘] (a' thL '1~5i” loe in”a(‘ ,,,,(/ﬁ/f)( LZX‘) _ \%’C%LM

(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.

il

Determine the amount of money received by the proprietor of pump P. (4 marks)

peti 8 = 35 %
-t

= 6
Préi)mltvf? WML!&P ?[07( |5 160
= Kl 6' 'f&.
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18. A rectangular plot measures 50 m by 24 m. A lawn, rectangular in shape, is situated ipsiq, the
PDF fio0 wigh & gt slirc6endif g Si @B shown in the figure below.

50m
xm

50—~ #x.)
2x m LAWN (3-ax

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.

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

(Bo-43) (25 - 22)
G196 + | acw

(ii)  path. | (1 mark)
(Boxa) -(8x*- (96x +1 209

~€17 1962
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(b) PDHe freaopetessah i l[éie tivsdsStifiitrea of the lawn.

()  Form an equation in x and hence solve for x.
. P
€1 'Holé.l = !-5{?}1-—]‘%11:/‘200)
_ s
2
722 49X tIg0 =0
(‘21—6’)(I~&D) =0
-9 =0 or X-20 = 0
= X = ‘f/ﬁ or XL = 20

(i))  Determine the perimeter of the lawn.

W}mﬁ ahte 9}* X =
Looftt g bt = 50~ k1t
Aidt g lawee = 2 oy

[Rrnvaefor = 2(82115)

Kenya Certificate of Secondary Education,

12172
913022

(4 marks)
(3 marks)
= BaM
= TOM
= {4m
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. fa circle
.o on the circumference 0 Centre
c,DandE lie on f the circle is produced to imer;ect .
I'd DE OOCB = 550- v’idl

19.  Inthe figure below, points A, B,

_ 2. .Cho
PDF Cingpresistitdgent \estiioincle at A- 110° and £

tangent at F. Angle FAE = 30°, ZEDC

i (@) Determine the size of:

() <AEC. = |%0- (1013 of (3 mars
= R0°
) <AEB. = S0 — (6{01—!5) (3 matk

[

= b

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

place:
(i) the’mdius of the circle. (2 matk
‘Z, = al
Alw
%% - 3.5 M
(i)  the length of line AF.

(2 mat

DF-FE=4F*
2.5k 12.6)= AF * & AF = #.2 O
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20. Thlsﬁal‘%la)eﬁ%\ﬁfgg%ﬁ'iwwmin a ccrtain year,

Monthly taxable income in Kenya shillings Tax rates
0-12298 10%
12299 - 23 885 15%
2388635472 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.

= Gk Fov + | 2000 = T5.x 6507

the tax payable by Kanini that month.

®)
Vhamu! L lo%x (2298 = Ush 12290
Ml o 15hx |21 = Wh 173205
34 tmﬂ" - QD%X Nesl = Kl 2 AT fo +

fodad © a5Tx 11587 = Kok g 296,

15

Eft”bwg 7 60?’&9{6@5-@ = Kel. 733 05

qnm fax =Wk |I5603.05

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

(2 marks)

(© Kanini’s net pay that month,

Nbfex = KSL 1 155-05

Pendion. = Udl. 4 837

.50 7

T dnJu(t;LA = sl 1€ 972

Nd W = o Bt~ |8 99255

- 55

= K@L 57 59‘7 lf’5

Kenya Certificate of Secondary Education, 202}
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1(1 ~1Yand C’' (3,~1).
21.  The vertices of the triangle shown on the grid arc A’ 3,-3).B (1-Da

PDF Compressor Free Version
Trianglc A'B’'C’ is the image of triangle ABC un

s (? -'2)'

dera transformation whose matrix

Y S—
dfsaasaisgeunann Sotonun
NEEN [ ] 44+ H-HH ?‘_'i__ " . - .
H : 6 i T aduuissns ]
] T {11 l S "_:[:LTHT- s
5 HH ’::;,ﬁ—aﬁ CHHH Tt
e e b | —f—— " B =4 -._E -_: “+ _‘_,_.-._-—-—-—— T -}
4 1 17 F-_— FL 1 ,__—[—} ] !4-
HAr J L
11 5 H R T
su - 1 T '"'TL— }L
HFRERT FH R T A HEEDA CFEE
- 4 . Mh‘.. C 0l L A { L I
1 e LYl
TT1 1 1t
] | ]
1 Ll
| | 4 I (R S 5 S IL._ L 11}
Ll | . ‘
I T L -
T —6+—5 4+ —I+——2-+—1H 21 } t4 5 i T_’x'
I [ EEnry Ransd kAR oluns rH
. bt I il
H 1 . :
f % HEE
] ~2
I N
1 [
I] A
|
: !
A 3
1 T |
I 1
l' |
3 |
i |
—0
(@)  Find the coordinates of triangle A, B and C, (4 mat)

Y A B C A3 ¢

v ' 0 1 ] ¢ L _ 1 3
M 2))b 4{')"\3-1_1
00+L=3’=>‘o=,5 0Cid=1 d=1 0Q+ff=3¢71r=1?
A-2b=300=8 ¢ 3d=-19 c=1 L-2f=192=5

’ ;—.),4(&3),8(1, 1), c(5,3)

Kenya Certificate of Secondary Educatio
913022 Aﬂi Al g! O, 1212 " 2021
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(b)  Triangle A"B"C"; : : 'B'C’ transformation matrix
PDF Compressor F'res VEEigfiriangle A'B'C’ under a transfo

-2 0
( 0 4) (2 marks)

Determine the coordinates of A", B"and C".
-2 0) 31 3 -6 -2 -p
0-tf3-1-1) =2 4 7

> 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)
o7, > A / Bﬂ C I
jee 2 o
(NM)

Kenya Certificate of Secondary Education, 2021
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22.  Workers in a factory commute from their homes to the factory. The table below shows the

PD Mi€tanoepreRAomdirt e ccoveréd 8 the workers.

— .

H-1s | 16-20 | 21-25 | 26-3¢

Distance (km) 1-§ 6-10

Number of workers ) 6 ! 7 , 4 2

L

The mean distance covered was 14.5 km.

(8  Dctermine the value of 7 and hence the standard deviation of the distances correct to

~ 2decimal places. (6 marks)
Dpbwee {  x A& A=x-ys {42 @esinat o
-5 & 3 19 =I5 316.15 A2+t "
: 3. =14. 522+
- 1p g 4 -6.5  253.5 331 +138 =145

: 1=9
l-15 4=2 13 18t -5 2 =

lb-20 1 € 126 3.g gs15 (1)< = ﬂf
A-26 4 23 q2 g5 g9 *f
2

26 -30 A 5L 135 3645 = f I4eT-5
Nt 33 i3t 1407. 5 30
= 685 Km
(b)  Calculate, correct to 2 decimal places, the interquartile range of the distances. (4 marks)
Drslavee £ a4
-5 3 3 B = frzo = 76"
6-10 6 9 ’:5=5+(.fléété)<6 = 9. 25Um
‘”e‘ 15 s (7 Qp = ‘,i"rxao = 22.5M
- 20 ‘2‘1@
- -, [W-5-1T
21 -2 'ty =15-5 ¢4 (“‘7“)"5 =19 43 Un
- 2 0 —
26 - 3o Z 2 Ba-Q,= 1943 9. 25 = 10.19 ku
Kenyu Certlficate of Secondary Education, 202
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23. (8)  Complete the table below giving the values correct to | decimal place.

. P DT Compressor Free Version
x
0 [30|60|90|120|150(180|210(240(270]300|330360| _

. (3 (3
=2sin [ Z x| - 3 .
7 sm(f] 2"“(;*) 2 -0 W 2 gl28. 402 |10

' L2 ’ 5 ' _2
=1+2 P S N S - Jl
y= cos x 3 ‘2'7) 2|11 ]|0 |07 -1 -0} O ! 1 Q 27| 3
(2 marks)
(®)  On the grid provided and using the same axis, draw the graphs of
. (3
y=12sin (zx) —2cos (%x) and y = 1 + 2cos x for 0° < x < 360°. (4 marks)
A
3 : Y= 1+ 20058 x
2 ; ) : : :{ =
A 5 :
1 .'
i i
!J
0 30 0-HH 201 S0HH1 80121 0 24027013 330360 x
Fi
-1 .
-2 : T .~J=zs(..541)~mﬁ,l
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(c)  Using the graphs in part (b):
PDF Compressor Free Version

o (3= -—x).
(i)  find the values of x for which sin (:‘-x = | + 08 (4

y=2 [_s.lN ( 1) - cm(%/l)

:{- [é'k(rfl )]"T
‘j i
» X = D

(i)  determine the range of x for which 2sin 2

€9°< x <27/°

S)v(?@" L’;J’(%’L) 1

A

(-

U

2cos ( i )> 1 +2cos x.
4 (2 marks)
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4. A particle was moving along a straight linc. The acceleration of the particle afler t scconds was

PRaYEnGY (A3} ow T ifhe Witind islocity of the particle was 18 ms™'.

()  Dcterminc the valuc of t when the particle is momentarily at rest. (5 marks)

vV = (Q At
ﬂ(‘tt -13)d!

= A qatre
@b 1ivdia WJUCJ}; f;«o,\/: (8 = a =j¢

V=t -3t +e
;utvy=0 = 42— (3t +l§

o (t-2)(2t-9 =0
(ﬂ?—l =0 ojﬂlt—f(’;o "’—?ﬁ = d dec. yj ,t = 54,

(b)  Find the distance covered by the particle between the time t = 1 second and
t = 3 scconds. (5 marks)

P\

S= j\ vdE
. f (at1at +elde +

. [ oot o] g 0 <

- 3% 1 |-

[ (atwtw\ﬂl

=34 1%
=5 Mites
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