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1. 

2 

SECTION r (50 marks)

A ll h . l 1,,Js sectioll in the Jpaces provided
nswer a t e ques11ons n ,, 

An empty tank of capacity 18480 litres is to be filled with water using a cylindrical pipe of

diameter 0.028 m. The rate of flow of water (rom the pipe is 2 mis. Find the time in hours it
22 

would take to fill up the tank. (Take ,r • 7 ). 
(3 Dlari'.s)

A""o"..t � � JJi�,reP � fr 1.- 1 fee,.

= CttXi«ta. === J/y x o 011[ 2 
x :z :x 1D00 

== 1.r2JJ2 � 
1,wi� �lh \--- ,hi f 11 �4'- -.:: f� 1 � V 1 J.aJ A /c26DD 

== �r/JJl".IJ ( d 4· I G7 L,11� (f.� l). 

2. The first tenn of a Geometric Progression (G.P) 1s 2, The c�mmon rallo of the G.P � also l 

The product of the last two tenns of the G.P is 512. Detennme the number of lenns m Ille G.P. 

IM. Jio, f f U n'lf )di, n . , Q>"-3 

(J maitsJ 

3. 

a" 2' i'" ;i, 1,"' ar"-1 .'. J. ;:; ll?"c;c :2 '7

LQ}tt ium ::: 2( 2.,-,)
itt� ,�tt-�IM � �(;t-8-) 

f�1ttf :: ;))( :i_ (d"-1)(t-1 ::: .5f ;i_ fa= Yl � 5
. 'r �(;i_(n-1),(0-2)) � .5/;I, 

The expression ax2- 30x + 9 1s a perfect squar/. where a is a constant. Find the value ofa.

Af +. 1 � 
(2 mails) 

UJ.!(1 Jiµ,ri ffll�,..t ; Lit QJ>36:Lt� =: fl{J.-:-ia)J...

01:::Me.
• \.' 

P I 
OJ - ,;io.x n == K3:.f':;. � K bxt b"'

f-80J == lf(qXci)
tmmF>f, •. 

� = b C/ b =- ±�
� ao = .i��J::► k =- + 5
� Cl -== I.< ol A a ::. J.!5
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4. 

5. 

3 

A 
The figure below sho �s a circle and a point P outside the circle 

- - -

(3 marks) 

p 

{>Q. ;� tk �14•·� hit
J: Lf <u == ,-i-C>-{) 

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

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

Find the c�rresponding percentage change in P correct to 1 decimal place. (4 marks) 

913022 

fl\'. -{Q: 9 � = KJQ'
(R-S)1- (R-St 

f' :: _k � -
[o-�(Q-sDp(

- 1· J K ({r
D·9ci (R-S)a 

f A,� f = #Q -1
/o i7 = X'10b

= lf8'.1t 
CJ�) 

ll :::: 1.Q_ 1) 
� :J� \ 
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L 

7. 

4 

h 6 The cross section BCFG of
The figure below represents a prism ABCDEFGH of lengt cm.

d 
the prism is a trapezium in which OF = 11 cm, BC = 8 cm, BO == 5 cm an 

L OFC = L BCF = 90°. 

D 

0 

Calculate correct to I decimal place the angle between the Jine FA and the plane GFEH. 

✓ 
(3 marks) 

F� = G
;l

t I(' == ✓l.57 1a"- 6); -=- _'t;___ 
A ·fig{ -- 3

e- N 11_,g b 

. I 

F 
(01 e- xJl.i?' If fX=AC:::(VCM 1-t wJJ

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

A c;; f( J r 1�t 'Vt 
O&x,&tiJ:t1vwo- ,vtw0(1 t zJ · 

6(1§ ;;: (1t ¼nl) ) 1 Toobo I ) 
1 "' ef-'2 -1 X 1fUD

- 3 6 .!:/J1t,t4 Cert(/icate of Secondary Education, 2021
913022 - 'fo ' -1 121/2 :::::::=s 
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s 

9. The table below shows the values oft and the corresponding values of h for a given relation.

I 

8 

2 

4 

4 

2 

8 

(a) On the grid provided, draw a graph to represent the information on the table given.
(2 marks) 

(b) 

913022 

l 

l,J'.. 
8 

7 

6. 

5 

4 

3 

2 

I 

0 

- - - -

" 
" 

1 2 3 4 5 7 8 
.. 

t' 

Use the graph to determine, correct to 1 decimal place, the rate of change of hat t = 3. 

� f th'f � ff ab.l oh f � �

:::: � 
DX 

5-7-v

-1.D

Kenya Cert{/icale of Secondary Educallon, 2021 
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10. 

6 

Tbe equation of a trigonometric wave is y = 4 sin (ax - 70)0
• The wave has a period of 180°, 

(a) Detennine the value of a.

'3Go p 

� ==- I W => q _ ,2

(b) Deduce the phase angle of the wave. 

(l mark)

(l mark)

11. A point Q is 2000 run to the West of a point P(40°N, 155 °W). Find the longitude ofQ to the

nearest degree. (3 marks) 

i CCV .:= 6ot lr C,u.! lfO 
0 

e- ::: 1'3' 5( V 

�iwJ.t::: I 1?D-('f'3•5l-d5) 
·� 101

1() E
12. A box contains 3 brown balls and 9 green balls. The balls are identical except for the colours.

913022 

Two balls are picked at random without replacement.

(a) Draw a tree diagram to show all the possible outcru:t}qi,
�Ible. O,ufC,D-MQ,,:J: 

--813

Kenya Certificate of Secondary Education, 2021 
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7 

Cb) Dctcnninc the probability that the balls picked arc of different colours. 

rCB91 06 'ff tj BJ

(12x �) -r-(�:/� 11) 
!3Jf
- er( j_ 
13:t a 

(2 marks) 

13. The figure below shows triangle XYZ.

y 

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. Measure length YM. (3 marks) 

-Ylvi == �- 1 C,�

14. The position vectors of points P, Q and Rare OP= 61-2J + 3k, OQ = 12i-5J + 6k and

913022 

OR= 81 -3J + 4k. Show that P, Q and Rare collinear points. (3 marks) 

Af+. � 

:� - 0� �6£ =(iJ i �:{ t6t)-(G L- �LtGt) f>B �f ;)-[;):=(�1)
� �oE-Cf :c:z_-;���-(Gi--it��) fE

==

W)-�)=(-/) 
1,c � , � '.:: � PE-

= 2 t - l t � 

fQ::: 3fi 9f9 I/Pi 9-"--� rol� r ,:i jbM�

· � f, Q a.J R Cl}[i ,£,)11, �1 r�

Kenya Certificate of Secondary Education,. 202 J 
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8
I� In • tr1n�fmm11ion an ohjcct nf area .t cm1 i� m11ppcd on to 11n image whme area is 13.r cml.

... 

Oivm that the m11trilll nf the 1nrn�fonn11tinn i� ( ·" 7). find the possible values o( x .
. , - I .lr (J marks)

·-

'l 8 0l - 1:X t � -/3:::Q

t=> 2J.
) 

- r:r..- G = o 
� 3.X

J.
- q:x t 2.1.. ---6;::.,o

�) Cx- 2>)( 3:t t J) �o 
Fr .1- 3 ==o a octtol.-==-O 9 .:£:::: � °' :r. :.:: -12> 

rind 1hr area mclolt'ld by the curve y • x1 + 2x the straight lines x "" I, x = J and the x-axis . 

�<;t ;:: «X- ti< � 0
141. X. = -(

� -e:.-\

\- � CU; (-1, - , ) 
..t ( .l t -2) ::. '{) 

.x. :::...0 r5f ;(_ -= - J.. 

A::: I� �i

::: J (J?tu)�:x. 

== /i;' t :t_ 2t0,· 

- (1 t q 1 c) - ( � t I t�)

- lG t Y4· u��.

/{Mya C"'l/lmB• o/s«o,,Ja,y EducaJlon, 2011
121/2 

(J marks) 

Scanned with CamScanner 

Do
w

nl
oa

d 
th

is
 a

nd
 o

th
er

 F
RE

E 
m

at
er

ia
ls

 fr
om

 h
tt

ps
:/

/t
ea

ch
er

.co
.k

e/
no

te
s



9 

SECTION 11 (50 marks) 

Answer o,i/y flv� questions In this sect/o,i In the spaces provided.

17• Pump P can fill an empty wntcr tonk in 7 ! hours while pump Q con fill the same tank in
1 2 l 114 hours. On 8 certain day. when the tank was empty, both pumps were opened for 2 2 hours. 

(a) Detennino the fraction of the tonk that was still empty ot the end of tho 2 ..!. hours.

r 1 f (I)
2 (4marlcs) 

i, mi! ,1,, f 11 (ti) ·. � t 
Qate � Jl�(L-1) •• o/: ,r,; 
lo11iar fl il.11 f I -z_ ( //,;t 7¥,) 1; 1 �"" 
r�� i �t,-/J, ;1MI ,wifj � 1- J, '=' �

(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) 

t,s t � .• ,J1l,J {'° i l ' 
r1 t faN' �II I,. f 11,J ;.,, � x '% x 1) ::. 3 � � rJ

( c) 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.

913022 

Determine the amount of money received by the proprietor of pump P. 

f 4'01f;ui, i f' i ==- j5 : 'ft!i

- (o ·, t 
G x If> 7so 
lro 

:::: K�k 4 t80

Kenya Certificate of Secondary Education, 2021 
121/2 
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10 

18. A rectangular plot measures 50 m by 24 m. A lawn, rectangular in shape, is situated inside the
plot with a path surrounding it as shown in the figure below. 

913022 

2xm 

50m 
xmJ 
(50- lj';(..)
LAWN elf'-U 

xmJ 

2xm 24m 

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;

'50-ir-�)(2't-- i:i)_

01 �-14G-1 t I iw

(ii) path.

(5vxa.ir) -(ix J._ 196_.x t I w�

- �x a 

t,1�6:t

Kenya Certificate of Secondary Education, 202 J 
121/2 
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11 

(b) The area of the path is 1.!. times the area of the lawn.

913022 

(i) Fonn an equation in x and hence solve for x.

- q X. i t I � h X :;;. f. E ( g, .x J. -, 9/:, J: f / c2Df))

-Wx i tf1Dx -/oo =V
(Jf 

;2 i_ :i_ t1 J_ t 'go :=:. 0

01-1)(i- a:o) -=- V

:2x-9 -=o OY X-;}J() = v 
+==> :X. .::: �/2 c.rr X ::: ;;w

(ii) Detennine the perimeter of the lawn.

,rf 1Ji, 'Y� 9f :X ::: f-11:i_

L� t kiJ.,__ == 5o- tx'fk - 3,;i M

t,,J 1Jft 1 I 0..,) IA ::: "'f - J,I' Ir½ - 15 M

Certificate of Secondary Education. 2021
Kenya 
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(3 marks) 
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\ 

19. 

12

•rcumference of a circle centre 
C D and Elie on the c1 

. le is produced to inte 0. In the figure below, points A, 
�• ' A Chord DE of the c��50 · l'Sett "'itJiLine FAG is a tangent to the �ircle at

e� 1100 and LOCB - ·
'lit tangent at F. Angle FAE= 30 , LED 

G 

(a) Detennine the size of:

(i) 

(ii) 

LAEC. : ,id'- (ryot0°f 
::: goi) 

LAEB. - w0

-( wt ,5r 

� 
'fE

b 

(3 marks 

(3 mark! 

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

Kenya Certificate of-Secondary Edu r 

(2 mark

913022 121/2 
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20. 

13 

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

Monthly taxable income in Kenya shillings
0-12 298

12 299- 23 885

23 886- 35 472 

35 473 -47 059 

47 060 and above 

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

Basic salary 
House allowance 

Ksh 64 500 
Ksh 12 000 

Tax rates 

10% 

15% 

20% 

25% 

30% 

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: 

(a) Kanini's monthly taxable income.

� ft(' ffib t I� too --10-x.
Gf'bUV

loo 

-= K�l 7f fb :i. 5o

(b) 
.0.. 

the tax payable by Kanini that month. 

t� iatt� : lo� x 1a a_,� .:::: K&'k 1 �i,. W . 
c1i\ �� : 1EJtx II� =: K&l 11� o� 

'2>� b� ·. ;;-o%x rl E?f :-= � J. 017- i° t 'f1t. ckJ � 'J!5%"K II --68"'7 :=- KS� � gflf;. 7.E 

(2 marks) 

(6 marks) 

511-. /ot.J , 001,,X a�Gll5-bll "' k:.L 'T .:z1 • oE
q'(nlS Gl)( ::: K_&i-- i,5 �- 05 � 

*(Nd- t<Vc -== Ks� (IE .sGo -06 - ;� = K&k It 15 6 · 0.5)
(c) Kanini's net pay that month. (2 marks)

}Jr} �x -=- K&'L I� 18E · D.5

fQl-\Ji!io k ::=- 1-U'k '-f �d7.sv t

i� dQJll�� ::-- µsk I e �,i · £>5

�� Ft -::: T'/� 600- I 'in1� ,E.5

::; Ktl -67 !5ffl. fE 
913022 
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21. 

913022 

14 

) B' (I -1) and C' (3,-1).
The vertices of the triangle shown on the grid arc A' (3,-3 • 

fi rmation whose matrix
Triangle A'B'C' is the image of triangle ABC under a trans 0 

is (0 I )· 
1 -2

- - I·

I-

- - �

i
· - - -- .

___ - __ .. . .. -
- - - - -

- -

2 

- + -t -

) 

1:±±:�cj:::t:±mm��mmtt+11++=J+f
+.--

1.Hr�
-++

µ,
-t-

+
t-t-

�·4H+tfffi-ttt:ttt:tttmtttt1:1 

-4-H+++Hf+H++++++tt+HiiH11'1'ti"ttt'ttt1 
I I 

,.,. 

(a) Find the coordinates of triangle A, Band C. 

:.L '. 1;(o 1\(: � i) � { �, ;)' 
(4 mans) 

l · 'I 1 -1 6 d f l-3 -1 -1 
oa -t� = a 19 lo == ,3 oe!. t4 � 1 .,=., � == 1
q - � :::. -3 9 Q = y C -a J :=:- -1 =;> C.. = 1 

�A(3,a), Js(1, 1)
1 

C(E,3) 

All "' 
Kenya Certificate of Secondary Education, 202]

oe. ti == 3 F7 f == f'
.Q, - .::J.f ::::-1 f!l Q_ -:::..5
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(b) 

(c) 

(d) 

913022 

15 

Triangle A"B''C" · h . · · 
1st e image of t.riangle A'B'C' under a transformation matrix

(-2 0) 
0 -I 

Determine the coordinates of A", B" and C".(-; _ o) (_2i 1 3 ) == r-G - 2 -fJ) 
1 3--1-1 ,3 .1 1 

I=) 1\ 11(-G,3) 
1 

f!}(-J, 1), C'l(-0, ·() 

On the same grid provided, draw triangles ABC and N' B" C". 

Kenya Cerl/ficale of Secondary Education, 2021 
121/2 
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(2 marks) 
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16 

22. Wortccrs in • f11ctory commute from thoir homes to the ractory. The table below shows the
dlstimccs in kflomctrcA, covered by the workcr11.

-

Dis111ncc (km) I - 5 6- 10 11 - 1.1 16-20 21 -25 26-30

913022 

Numbt-t of work cm � 6 I 7 4 2 

The m�n distAnrc covered WA� 14.5 km. 

(1) Dt'lcnninc the VAiue oft and hence the standard deviation of the distances correct to

-

-

2 decimal places. (6 marbJ 

J)1�@�� f K f;i< r�::x-,i,.5 fil
.z (i) '33lf(3t ==lt,S

I - 5 0 .3 4 - ,,. E <316, 15 �2 tt 

� - 10 6 8" tt _ 6-.5 �3.5 33( tta>==-llf,5(Z2tt) 

II- IE i:=s Ip l3t -1-5 1i t:::: g

10- tLO 1 I� 1.20 3, f, 'bE-18 (,i) � := {W 
�-;JE 

'f J} q 2. �.E ;28', �t 

,(6-00 J.. a&- EG /3-..5 0�i-.5 

;)Jtt p31 tf0t 1 f01, E 
"' r'j-□7-§

30 

== 6. f? JS I� J.;f 

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

J)Mtq�Q,, 
I- 5

6-to

It - 15 
lG-2-0 

.2f - 2.3 

26-do

1 cf 
3 

� , 

f} (1

7 2r

ir 2-?

2, pO
-

3V 

rjJ f .::: 4 :ft3D =: {' £fh 
:= So& t(TT• 863} 5 =- Cf, J.E 'KM

0i3 = �X80 = iJ.5
1i. 

= 15--5 t (2J -�-11)�s = 11. t� ll ...

�--Q,= 11, lf3-1· if> == '(V. 1&1 KM 
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23· (a) Complete the table below giving the values correct to 1 decimal place ..

XO 0 30 60 210 24090 120 150 180 
y = 2sin ( ¾xj-2cos ( ¾ x) -2 -1.J 0 � 2 b1 2.8 

�
21-� 

y= I+ 2cosx V ..._, I/ ...., 3 2,1 2 I 0 -0.7 -I -0,7 0

(b) On the grid provided and using the same axis, draw the graphs of

Y = 2sin ( ¾x )-2cos ( ¾x) andy =I+ 2cos x for 0° $x � 360°.

y ·.; �

3 

2 

1 

0 .... o-

1 

913022 

90- I �• I L,� l �� 
�- o, ... 
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270

I.I

I

' 

I 

I• 

300 330 360

0 v-:--
:fJ 

-2

v-2; 2.7 3

(2 marks)

(4 marks)

'x 

j 

Turnover 
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(c) 

913022 

18 

Using the graphs ln part (b): ,,,,-) . ( 3d _ 1 + cos ( � x) ·
(i) find the values of x for which sin 

4 
x - 4 

"j � 2 [�I� �J) - CiJ! ( o/l) 

f:: c� i'c.(v)- CMl P,.-t)J ,c, 1

j ::::. .l. . 

(2 marks) 

+=? l. . :::. I �"
(
���

;
cos ( � x) > 1 + 2cos x.

(ii) detennine the range of x for which 2sm 4 x} 4 (2 marks) 
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l4. A paniclc was moving along o straight line. The acceleration of the particle afler t seconds was
given by (4t - 13) ms-2. TI1e initinl velocity of the particle was I 8 ms-'. 

913022 

(n) Dctcnninc the value oft when the particle is momentarily at rest. (5 marks) 

(b) 

-V:== fQcLt
-- \ (tt-l3)dJ 
- 2t ;l- (3t t e,,

at I� v�ve,�� J f ::.--o, "= It 9 (!,;;. i?' 
'\/-::;.. it J_ I /dt t I?" 

Jxil'i-==- o :=: 2t 2 - /J>t tlls 
Fl (f- :i) ( :rf - �) :::.. o 

-t - ;1.. = O 6-t J t -1 =-- D ='I t ::= J ,Jee. Oj t -.= if- 6 fae-,

Find the distance covered by the particle between the time t == I second and 
t = 3 seconds. 

·� co 'tt-12 = 0
t::: It 
'\{ ::: --3Yy, 

-r. r ( 8}4- ,-34)

(5 marks) 

S::= J vlt -�
) :: f (.2e-13t ti�)Jt t t (it i_ 1.8t tlT Jt

1 :i 
3 ,.,]3 

= [i·r"- ,�et,.t 1, t [tl - izt�t 1irt t<j
1 

" J y� t 1-1%1 

::: a� t / % 

:::: 5 /�ot�.J 
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