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SECTION I (50 marks)

i n in the spaces provided.
Answer all the questions in this 5€€'%" in the spaces p

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

L An empty tank of capacity 18480 litres i
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 = ;%)( 0‘&/72)(2 x 1000

_ {232 Mhes
\/f'\v:’w,- faulem Ao f” b = %8% A ééDD

(et 11167 howse (esf)).

common ratio of the G.Pisalsy )
e the number of terms in the G p

- yéﬂ\ﬂu,d

ssion (G.P)is 2. T he

2 The first term of a Geometric Progre Pis 512. Determin

The product of the last two terms of the G- (3 marks)
IQX ND'? @2’;!4 /b/ n. . an-3 T
(= Piid=adt h:'(,])f”’i ol = (&= 2

n-i
Lot b = 2(2"7) = an-3 =

=5

2! Jogh formm - 3(2"%)
q)rociuai = 2%2(2")(2" = 512 /&m "

é (n-0)+(n-2

g ? ‘][(IQ ‘ ) - 5/-2) i lue of 2

g 3. The expression ax?~ 30x + 9 is a perfect squaré, where a is a constant. Find the value 2 nat
At 1 ) M2

3 UjA{ILf a'\‘}mi ot Lit aa*-a51t9 = (K1-b)*

2 a QL
- A = jae ax’-apx +9 = Kirkaubs +
: Lomprng,

=_n 0 ) 2
(w)=’f(a>(q) g=bob=tp
: = =45 g p=tbhs K= t5
=4

: Qud a= k¥ q =5
E _— Kenya Certificate of .sl';c;;,;da,y Education, 202
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4. Make x the subject of the formula bx
y - r . (3 mal'kS)
2
cx“-a

/d(] *L‘\’L:ub(f lgc)Hu/dklM’ E’Mf(‘, f N IO;'LL ;janj L 1
| Y = b -1’ (ey-E) = d i
d

e —
Ex-=9 % =

- , oA

- iler-a)= bz ey-b

S. The figure below shoyvs a circle and a point P outside the circle

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)* (hroreoas)
= ta xf@

0F -5

. ﬂ?
> j 2 o
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H of length 6 cm. The cross section BCFG of

7. The figure below represents a prism ABCDEFG & § om, BG = 5 cm and

the prism is a trapezium in which GF = 11 cm, B
£GFC = £ BCF = 90°.

Calculate correct to 1 decimal place the angle between the line FA and the plane GFEH.
' — (3 marks)
FE=Vora =457 | fep = 4
A 57 - 3
g ~ 228"
g ’ |
[07 & x2|.&° If FX=AC=[Dcm 18 u,a.uj’)

1 B 1 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

A= P(J'f 71@) " %xtf
ﬂgxqw)z(ﬁ?ﬂw” ‘Omﬂ(ﬁ Zw)

6@0:(1fsz)

10003 _ (g\jm ,1>)(‘rUD

_ Certificate of Secondary Education,
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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: 5 UEpu! A
1 {\j B T T
] A L i 1 Fip
N P i
N o i I
S e
4N d R
Lo -
3 - o Eags -1 H __‘_-_‘h
2 >
| HH \\ bale ||
l "\\ | o
o R ]
il -3-Falal1-lalalall 4
(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)
@,@ :|%’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)
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 OUtCOIJL (1 mark)
.P&m

Je Oufrons
2/“ — O

7;’, & C'/ l q Ll
fia
g - —H
Kenya Certificate of Secondary Education, 2021
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(b)  Determine the probability that the balls picked arc of different colours. (2 marks)
P(Pa) o6 e B|
(755 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)

— 4 At 2
P

i Q p .
PQ B OAQ~GE :<i2?:"'5J;Jf6£(,)’(Gé“ing) (f)
= (1 -34+3K f:) 3 )
&)\

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

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

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

A«F = (P(’ t : r'lln.\.f. = A‘J il
Ma Hl); lﬁ JQ( 0:

N J(%l)—‘l(l“) = 13X -3

= 331 -117-(3=0
» 31 11— =0
= g%ll—‘ ‘fIf-Ql’éi()
= (1- 2| 31+2) =0

P X-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.

dl e ('1 (3 marks)
ZI x=- i Lj
J.=-l = [(2Ptax)dx
TI? ak (-'f,-f) ;(’ 3
1‘(141'.)) =10 = ,J—_? 12 ¢
X=ool X= -2 [3 i ' ]’
‘ = (al, - ATITC
\ f (3 t9+tc) (é )
"“\A/oi") - ’6'73) 561 Und;.v
Kenyu Certlficate of Secondary Education, 202}
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SECTION II (50 marks)

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

' 17, Pump Pcan fill an empty water tank in 71 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.

(a)

(b)

(©

913022

,(\'rno b fi (ﬁ\)

el ot s S 7 ot e

1
Determino the fraction of the tank that was still cmpty ot the end of the 2— hours.

‘ ’ 2 (4 marks)
| T"I':./fl PL‘::M

.‘)a '
Ralk ﬂ,{f”ﬁ«j(‘\_l) - Q/L.; l%;)

il

ATt
chftm ﬁ 'LWJL }AH’ ,pmr,bf = ,7 %

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

The two pumps P and 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)

peti 8 = 35 %
-t

= 0
P1151)1\0/tuf<? mzap ?[07( |5 160
= Kl 6' 'f&.
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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)
S1* 1960 + | acw

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

~€1% 1962

Kenya Certificate of Secondary Education, 2021
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(b) Thearca of the path is l-‘i times the area of the lawn.

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

“FLH 1962 = 1.5(@x15 1 +1200)
= 20X" tk90y -1om =D
7224921150 =0
(1-9)(x-0) =0
2A-9 =0 oy X-20 = P
X =4 o L =20

(i)  Determine the perimeter of the lawn. (3 marks)

W}mﬁ Vadie er X =
Logtt: g b = 5okl = 32w
Aidl § lav = 2 oy = 15u

[ wefir = 2(82 +15)

i

i

P
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. .-cumference of a circle cent
dEheontheCIrC_ . . re .
C,Danc > i DE of the circle is produced to intery,,, i
ocB = 55°. th

1. Inthe figure below, points A, B,

Line FAG is a tangent to the circle at A;Cl';go and £

tangent at F. Angle FAE = 30°, ZEDC

i (@) Determine the size of:

@) <AEC. = |%0- (1013 of (3 mars
= RO°
) <AEB. = S0 — (6{01—15) (3 matk

b

= b

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

place:
(@) the’radius of the circle. (2 mark
‘Z, = an
Alw
* - 3.bem

(ii)  the length of line AF,
OF-FE = AF 2
3'5[*?7‘9'5):% : > AF = .2 M

| Kenya Certificate of Seconda
{ 913022 1212
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20.  The table below shows income tax rates in a ccrtain 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.

= Gk Fov + | 2000 = T5.x 6507

the tax payable by Kanini that month.

®)
Vhamu! % x (2298 = sh 12290
Ml - 15hx |21 = Wh 173205
34 Loarb' - QD%X Nesl = Kl 2 AT fo +

fodad © 250 1587 = Ksh g 296,

15

5”0‘“9 7 60?’&9{6@5-@ = Kel. 733 05

qnm fax = USk 15563.05

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

(2 marks)

(©  Kanini’s net pay that month,

Mbex = KOl 116505

Pendion = Ul 4 837

.50 7

T (JQJu(t;LA = sl 1€ 972

Nd W = o Hp— ,8(??2'5‘5'

- 55

= K@L 57 59‘7 lf’5

Kenya Certificate of Secondary Education, 202}
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(1~1)and C' (3,-1).
21.  The vertices of the triangle shown on the grid arc A’ (3,-3),B (1-Da
i hose matrix
Triangle A'B'C' is the image of triangle ABC undcr a transformation Who
is(O ! .
1 -2
% 1
|4 -'—_H:__. I
spEN ] -_5';: +H _-'??F'-_?“ JEENSRENE il
AT TTE T FEEE A R
as 'ti:;:;:m:#i_wu~~w
SO HFFHEH |
HHHEHH T HHHL j:f“’f:' —]j% T
HH | ABESRIERRe e
i T P e R
: D (R Hr e e
SuEw “:\\<:Q‘ 1 L 'ii' M FA R e
RS
Lo | FERNE G g gHEE EREEER ?"I.:::—+" ,' iL:.:_:
' | | . ‘
S SO [ ATt eHH T
f T ] 1T
g 7 L gl . 1
: f e
gui N
| N
;*
I] A
} f
A s
[ i |
11 |
T l
l |
—6
(8  Find the coordinates of triangle A, B and C, (4 mat)
e, A B C A3 e
‘L(01(I CL — 1 3
11 -2){b 4 f 3 -1 -1
Wth=8mb=3 petd=1od=1 oetj=3of=7
Q"I&b:_{g:)q:é C’RC’;-1:? C=1 Q«—Qf;”’ﬁﬁzf)
A3 :
>A(3,3), 8(1,1), c(5,3)
Kenya Certificate of Secondary Education, 202,
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(b)  Triangle A"B"C" is the imagc of trianglc A'B'C’ under a transformation matrix

-2 0
( 0 4) (2 marks)

Determine the coordinates of A”, B"” and C".
-2 0) 31 3 -6 -2 -p
0—f~3-1-1‘@ (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 e
‘ - >, AJ] F)" C n

(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
distances in kilometres, covered by the worker,

— .

Distance (km) -5 | 6-10 | n-1s | 16-20 | 21-25 | 26-30
7 4 2

Number of workers ) 6 ]

L

The mean distance covered was 14.5 km.

()  Determine the value of 7 and hence the standard deviation of the distances cofrect to

~ 2dccimal placcs. (6 marks)
Dpbwee {  x A& A=xoys {42 @)esinat o
| -5 3 1 =hs 316,16 a2+t

: g — |4, 5(A2 t
& 4  -6.5  253.5 337 H13t =14 5(22 1]

€e-1p g
II-15 13 1t 15 I B

%)

6

1=

-0 7 1 1 3.5 gs75 (1)< = ﬂvf

A - ¥ 23 92 &5 289 =f
2

26-30 pF—pe=—13.5 3645 = [i4eT5
Ret, B3(tlet 14075 e
= 685 Km

(b)  Calculate, correct to 2 decimal places, the interquartile range of the distances. (4 marks)
Didlavee  f 4

- 5 3 '3; @f = 4?{30 = 751’5

6-10 6 9 =56-54(18=2) 5 =9.95um

=15 € 7 R, :%30-235“‘

b-20 T 2

- 22-5-17
2 - ¥ o2y =15-5 7‘( 7 )"5 =17, i3 Um
- 2 0 —
oo 2 Re= 1148-425 = .1 uw
Kenyu Certlficate of Secondary Education, 202
913022 121

Scanned with CamScanner



Download this and other FREE materials from https://teacher.co.ke/notes

Teacher.co.ke

17

23. (8)  Complete the table below giving the values correct to | decimal place.

xo
0 | 30|60 |90 |120]150(180|210(240|270|300 330|360 _

(3 Yy a1
y=2sin (—x] -2cos (Ex) ' L —
2 =2 |-11] o k7 2 287 /02 [11] 0 [
NN ORORD 1
1

L

y cos x 3 ‘2,@ 2 0 [07(-1¢-p.7f 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+ 200 x
2 ; ) : : Y= <
A 5 :
1 .'
i 1
!J
0 30 0-HH 201 501 80121 0 240270 H3 330360 x
Fi
-1 -
-2 : 1 AJ:ZS&%})‘M%},

Kenya Certificate of Secondary Education, 2021
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¢)  Using the graphs in part (b): P
? g (21) (2 marks)
4

(i) find the vglucs of x for which sin(%x = | +cO0S
=2 [ st ( '1)- (301(%/1)
L= bl G =1
f=2 _
A ’20(3 )L{’O (3 )>1+2cosx.
4

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

gq°< x <27°

Kenya Certificate of Secondary Education, 2021
12172
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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 qalre

@b 1ivdia WJUC&K]; f;«o,\/: (8 = a =<
V= -3t e

Mty =0 = 22— 13t tI§

o ((t-2)(2t-9 =0
(ﬂ?—l =0 ojﬂlt—f(’;o ”77& = d dec. yj ,t = 54,

(b)  Find the distance covered by the particle between the time t = 1 second and

P\

t =3 scconds. i (5 marks)
S
¥ d’V = i‘ff*lz =0
I
I % = l‘a/
3 4
vV = _3}@

B2 s {‘?(e}fr)‘g*%)

S= j\ vdE
: f( 223t +1eldl +

* [t e

- 3% 1 |-

[ (mmﬂr\ﬂl

=34 1%
=5 Mites
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