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( c) This paper consists of two sections: Section I and Section n.
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(d) Answer all the questions in Section I and only five question from Section n:, ·

(e) Show all the steps In your calculation, giving your answers at each stage in the spaces
provided below each question ,.· · 

(f ) Marks may be given for correct working even if the answer is wrong.
(g) Non-programmable silent electronic calculators and KNEC mathematical tables may �e used,

excep� ·where stated othe:rwise. -; • 
(h) This paper consists of 16 printed pages. ·;:.
(i) Candidates should check the question paper to ascertain that all the pages are printed

as indicated and that no questions are missing.
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3. Complete the figure below to show n rotational symmetry of order 3 about 0. (3 marks) 

An�� t µtafwwJ 
Jt"l11Uj � ,,. 

. 4. 

:::: I ao-0

Solve � - 2x < J -
2 

x =s 2 - x. Hence list the integral values that satisfy the inequalities.
3 3 · (3 marks) 

i-.2a.�1-t.1_; 1-t:t�;i-J. � )f L..1:p 
t-t Laa-t:i_; :i..-ix·�J-/ \;J;.,y� ,ya)� 9/tJl,

t .( % X ; 1 x =: ( 11 21 3 

Yi .(_ 1 ; 16?

5. The size of two interior angles of an irregular polygon each measures 90°. All the other
remaining interior angles each measure J 50°.

914016 

Determine the number of sides of the polygon. 

(«Qn- t) 'fo = �x�v t (n-i) (EV

\gVYl-6W ==- I� t 180n - '8DD

ago ... 150) h:: I 8V-Joo t6Go 
00 V\ - 2tfV

n � -� 

-� ;HdiJ.
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6. 
• 5 ,ts When he wns 310 m In the fi11i1diinp

In n mcc Kipsnng mnintnincd nn nvcrngc speed 01 11 
• • finished the rncc IO m nhcad ul'

line, Mutungn wns 50 m behind him. 1 lnwever, Mutungu 

Kipsnng.

7. Simplify (4 + 2y)2 - (2y-4)2.

60 t !0'j t 'fj i)-( ttj�-16'jt16) 
(2 marks) 

16 .JIG t I Gj t 16j t 'tf :i_ 'tf

== 82) 

8. 

914016 

A table is sold at Ksh 4 500 and a chair at Ksh 2 000. A salesman cams a commission of 8% on 
every table and 5% on every chair sold. On a certain week, he sold 3 more chairs than tables 
and his total earnings were Ksh 3 980. 

Detenninc the number of chairs he sold that week.

Li 1/;Q Mtl� 1,,e� ,;& ,)161J bQ_ �
:. Ko- ct 1abl0-<1 �61� -;: � -3)

&uf.4. '° fi
@

x t 81b C.r.-� t 7i
6b

x ioao (:t) = 3 ')W

<3, o (:r_ - 2.) t I oo(x) z <3.9�
06ot lt>o)x_ = 2'� � t ltvgo= ..506 D

�> :x = 11 

Kenya Certificate 0/ Secondary Education, 202 J 
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9. A tmnslntion T mnps A(-6, 2) nnto A'(J, 5).

(n) 

(b) 

Dctem,inc the tnmslntion vector T.

� 1:: @, 1kw

�)t (�) - (!) -3 

::l =-1

J ::= 2, 

� 1 � C) 
A point P'(-4, 2) is the imnge or P under T. Determine the coordinates of P . 

. \tt. �(a,b) 
1
-tk� 

(l) t \l) � t1) 
==-? q -;:: - ,�

tb= .-1 

( I mnrk) 

(Z marks) 

10. The cost of one litre of Petrol is Ksh 1 IO. John's vehicle covers 12 km on one litre of petrol.
He used Ksh 2 805 on petrol to travel fro_m t9wn A to town B. Jane's vehicle consumes 12.5
litres of Petrol for every I 00 km travelled.

Calculate the amount of money that Jane would use to travel from town A to 8 on the same
road. · (3 marks)

J),-�r� + rv\ A ,h � ::: :i '61)..6 X I J. =. 306 I�
110 

��- � �.��-&h9-:: \_i.E )( c306 := ;qg-i� &
100 1 

914016 

<.3�X I lo ::::: .K�l 1 io,. 80

' ti I • 
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e- ::: JI

12. Linc All drown below is n side of n trapezium ADCD.

(2 marks)

(o) Using o ruler nnd puir of compnsscs only, complete trapezium ABCD in which AB is

parnllcl to DC, L BAD"'" 67.5°, AD= 5 cm, DC= 5.5 cm nnd LABC is acute.

(b) Measure the length of DC.

914016 
Ko11ya Ccrlljicata of Secondary Education, 201 J 
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13. Ali lcf\ Mombasa for Nairobi on Tuesday at 2.30 a.m. He arrived in Mtito Andci after 3 hours
12 minutes. He stayed in Mtito Andei for 36 hours and then left for Nairobi. He took 5 hours
25 minutes to arrive in Nnirobi.

14. 

15. 

Determine the day and time in the 12 hour system A Ii arrived in Nairobi. 

-rr wi.i tqUtiv 11) t !'.{Vo,,/ :.= 0 k t 3{; k t s k t ( I J_ t �J;) M ,·rill�

::: Jt1t � 01 m: w · 

lt r{ 

(3 marks) 

== ,� aJ ,,,(k,Jaj , 11-0 1 r · I'll.

The height of a cone is 12 cm. A frustrum whose volume is one eighth the volume of the cone 1s 
cut off. Detennine the height of the frustrum. (3 marks) 

kt 'Yb!- A'h'lCt/lgn &;kl. b. J, 1 (ar<Jff Co�;
,·, Yr -t 1 ::: 1 ::=) x :::. ff/ec
'V.s.p ::= 1: �

15 
:=:: fl:7

Lt R faQ � � ;JrrtJ/u A!DWl;

1f := f 'T). ::: 11. f11.5e'I
r=j �itf ot,��t� � 1c2-k

Solve the equation gx+ 1 -2 1 � �20.' 
'3(1-tl) 31-I

:)_ -:l :::: IW 
J.:t t J 31- I

;i -2 -:::120
�X J 3� -I
J .�-J_.J::=.(;;w 
l-J 'J._

3L ke. ll

g"� - t K � I tw -'.> k ==- IG 

t=;) t
L 

::: k ::=. I G :::. J 't

� 3.r ;:::: t � .x ==- I� 

(4 marks) 

914016 
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16. A curve is given by y = 2x3 - 3x2- 12.t + 12.

(o) Find the grndient function of the curve. (I mark) 

(b) Detennine the equation of the nonnal to the curve at the point ( t, -I), in the fonn

914016 

y = nax + c, where m and c arc constants. (3 marks) 

tail f µrvt aJ x. " I
= G(I\

) 

-6(1)-/.2 -/l 

'9 .f �· t h-0/m� � Xi
0 •• m :: x 

1-1 (J. 

j :::. )(J (x-q - I

J ::: '1i X - ri� 

hnya CertJfkate of S.:Ondary Education. 202-J 
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Sl.:C'l'ION 11 (�O mnrkK) 

.�11.'i\l't'I' ctn(,•fl•••• •1111•.vtlflm In 1/11., .v,•,•t/011 /11 th,• .v,,m·c•., pnw/tl,•tl

17, A 11,l'tm?' pm.•k:it lh1it jnm ln l'Yllmlril'III tln!I of rndlu!I � cm nml hoight IS cm. The tins ore then
l'lll'kl'\I "''" l�l'hmttulnr l'nrton!I cnl'I, mcmmrintt (,() cm long, JO cm wide nml 30 cm high.

'l 
lll) lkti .. •nninl' th\• mnximum mnuhcr of tht!I thnt cam be llnckcd in one eurton. (2 marks(

., 

6D X '30 Xl30 

ll.. xE"xl.5 
7 

'f- 5 t,· 11\,6

lh) :•\n cm1�ty '-'"�''" mul am cm1,ty tin weighs 560 g nnd 300 g respectively. The jam packed
m ,,nc lm weigh� QQO g. A pick-111, which cam curry II mnximum of 600 kg is used to 
tnm�l'klrt the jnm. 

Dctenuinc the mn.ximum number of cnrtons the pick-up can carry. (4 marks) 

(c) 

914016 

Mll,)1,11 qt'� raei;.,I ,&1;(;.., = Efut @CT>Xfh) t 6'l0Xt.5)
:::: ..5f G f Oj 
::: .5?.f I kJ 

The fnctory dcli\'cred a pick-up full of cnrtons of jam to a retailer. The factory sells one 
canon to a retailer for Ksh 2 880. The retailer sells each tin at Ksh 110. ""=�
Calculate the percentage profit mode by the retailer. 

�-r id jitcJe, =

�r¼ JtffaJyc:

fo f 1f �a� �

IO)( ;) �f'O � l,(t� �? '!$'VO

to X 'f�X l(V ::: �&'t · i1 !5C5D

r,oDo-Jr� x: 100
;Ji �D

x�nya Certificate of S«ondary Educalion, 2011
121/1 
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'"· (11) 

(h) 

IO 

Tiu, h•11ttlh ul' ,,11, 1h Nici,, ol' nu t'Clllll11111rul 11 lnnl(lo A II(! lrt IO cm. Cnlculnlo the nrcn of the 
1rlt111Mh', ,·rn u•t•I 111 �� ,fo, hnnl 1•lncrN, (2 mnrkli) 

oa..:
A� Js X IOX 10 ,'1,..(io0

A� Js (s-t1'15-'1�-c)
a1 20 ,,;i s-:::: k(1ot1ot1�� t--5 

::::. ,�·l7 (!,!VI /J 

A ;:;;. V,Sx'. ,6X.5X.5

: lf-3. 3D;C,I.A ;i._ 

'l)·lnnt,tl� A II(' In I H(n) lhrmN lho hnNo of II Nolld lrlnnBuh�r pyrnmld VA UC. Tho 
1"''1lt31Ulll1Ul111· holttht of tho 11yrn111hl IN I� cm, 

( 'nlculnlo lh" vohmu, of lho 11yr11111hl, 

� = ½ Mx,l 
:: 3x �J-JO)( 15

= Jl6. 50 Ct-A� 

(2 marks) 

(c) Tho 11yn11nld VAUC In I H(h) nhovo IN rccnNl Into II cone of bm1c radius 3.5 cm.

914016 

C'nlculnto, cnm:ct tu 2 dcclmnl 11l11coN:

(I) 

(ii) 

tho height of the cone;

�x ¥ )C.3, 5 :ix� = 21�. w
h :::: 1fr7c-M 

lho ••

�

• of lho conu.

1G. � L = ft6. rr :i tc3-5 :i. ::::: 17- ��4 C-�

,3 . .5 

::: 1f 1 ( T t L) 

::: ;.: X3-S(3-5t 17.J;Jfj) 
7 

::= J;2'6. DI� t!-M .i

K_,,,. C.rtf/lcat• o/�ry Edtlcatlon. 1011 
12111 

---

(2 marks) 

(4 murks) 
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19. 

II 

Elimu School bought 2S tcxtbook11 nncJ 35 cxcrciRC books for Ksh 13 500 from book11hop A. 
Prom the Rnmc bookshop Somn School bought 21 textbooks oncJ 38 exercise books ond spent 
Ksh I 300 lcs11 thon Elinm School. 

Toke x to represent the price of n textbook nnd y to represent the price of on exercise book.

(o) Fonn two cquntions representing the above infonnntion. (2 marks)

(b) 

(c) 

�l5X t -35:J - /3 5D0
:l\:tt2ig''j::: IJ�OO

�
c

(
;:

••
\:r

(
�

J

to 
:

•t

(

c
;;

i
:!)

price of each item. 

J I 3 '?/ j , J ;wo / 

(S marks) 

J,}. :: (itoX-38") - @I?< 35) := ;;} IE
I tA-v• ::: � -_jz ;; 6 35){'-) e� -1 f 3 blJD) �I o� 1] :: J l�-3/JI ;z

.;it5 �t.5 _ !218 2t!J ="> I tJ � x,J.3"' I\/ - -41 ;i£; Ii uo 7 D J 1; X 13Eilt>t,;t 
:3-L � ;2/ l) j '2'5 pi5 

J.tf;, 
:1-(S J.IS (�_

(
too\ -) x_-== Jlck 100 (r�/ftm)

l, 'f/ � 100 J ::::: tlcl 100 ( &.kb\<.) 
In bookshop 8, the cost of a textbook was sfo les and that of an excrci book was 5% 

� than in bookshop A. Kasuku School bought the same number of textbooks and 
exercise books as Elim_y School in bookshop 8. 

Calculate the difference in the amount spent by Kasuku School and Elimu School. 

��� E, :
(3 marks) 

1 "(� ::::0,q5Xf0b :=:;; \Ls� 3?0 

1 f)(. b�"bK ::::= 1- ()_f;X loo == URE.. I D.6

'rlQ)b\lllu � �ri.a :::. {? sx �) t (3.sx 105) 
==�l3l�.S 

J) 1,ttf,Mct l 1., ex�· ::: \ I E> ! � .G - I 3 !SCD\

::: 1,(�. 3J 8 

914016 

K•nya Cutljicat• of &condary &kation, 2021 
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10. '11\c n�urc hclow 1� n lllmdrilntcml ABCD in which An .. 8 cm, BC= 6 cm,
CO 12 AD, L ABC= 70° nnd L ADC..,. S0°,

" 

(n) Cnlculntc, correct to one decimal pince:

(i) the length AC.
r 0 

A ta -::: '??. -t b ;i. - J)(�Xb (()S 7D 

(ii) the length DC.

(2 marks) 

ttfr-J 
(2 marks) 

lJ.M-;: bC. = X CM. 

g. J. � == ct't.X ;)- ax .:tCoJ s-0
° 

(iii) the size of angle BAD. a: (3 marks) � 

f t�}'fo
-. 

fr'i..O
r G$1�1d o 

r,� e- ::: -- �e = 1f�·� 
fs. .2 

L .BkD :::: ta• tf\ 6 .6 °

::. 10�t
o 

(b) Cnlculote the orco of the quadriloteml ABCD, correct to one decimal place. (3 marks) 

914016 

A== � X <?x 6 f (k- 1fl' -t tx. l � ,X q. Tf f , .. !,-; .50
1

:: l J. · E-5 -t 3 6-V 'f 

Kenya Certificate of S«:r.,nda,y Education, 1021 
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13 
21. (a) Solve for x

(x - 4)2 = (x - 8X2.t + 7). 

j_a_r.x.t16 ::: ir i t11.-1G1-- 56 
J � r:::,JL-1 t1t-lG.xt�-EG-/0 .::: o 

.t=) l.�- X-�1 =O 
0- t �) ( J_ - �) := 0

X t � ::::: 0 C5Y X -I :::=- D

:) x, := -'i?' ) X-0. -==-- 1

(4 marks) 

(b) John cycled 6 km from bis home to school at an average speed of (2x- 3) km/h. 

914016 

Peter walked 2.4 km from his home to the school at an average speed of x km/h. Peter 
took 16 minutes less than John. 

Determine the tim�, in minutes, that John took to reach the school. 

1,·n1o_ ��� ki tj� == ( _E_. ) k-J ll-3 

\ I ,r\Q, taJk1,, 
✓Lt ?w = ( :} ) k

( 0 ) - ( �) = if_ 
i�-3 J Go 

Gx.-i,1(�a.--3) - /b 
i(dJ.-3) - Go
(;l:1 l-.U) 

{p:x_ - lf•� X t 7. J ::: 'ft ( ;;2J, ;i_ 3.1)�E 
/.5 U· i :rt 7· i) -=: f (aii �-3x) 

t=') !?'°l. � - .30-X_ -(O<?'=: 0

(Ji 1 J. - I 5 X - 8'f =- o

=> X- :: Ii>! J (5 ,._'f( 4)(-.5't) 
:}.( f 

- 15 � 33 =- -J. ;l5 O'( G

Kenya Certijicate of �ndary Education, 2021
�> :1-= � 121/l 

Jbh-"' � - fu X 6c Jf-0 �,·t1 <l°U).lX6'3 
---

(6 marks) 

Turn over 

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



14 

(-4) (-8) 22. The position vectors of A and B arc 6 and 2 rcspcctavcly.

Point Mis the midpoint of AB and point N is the midpoint ofOA. 

(a) Find:

(i) the vector AB. = Cl!, - oA
I"- ,.... 

(2 marks) 

(ii) the coordinates of �oints M and N.
) M (-�, 6-¥ 1 � M0,, it-

(2 marks) 
a )£_OJ t � � (Mi'Jff �) 

j{ ( o:f 
J 
04') � �(-l,?) ��J{!)ttf) 

� t�) t(-r) " f#L) M(-b,�
d marks) (iii) the magnitude of NM.

�M =- � - � ::::
I'\/ 

/'V fV t;)-(-;) := r-� 
(�I = J (-lf-):it ,:i :::: v 11 t{ nta

6f 4-· I J o »:� 

(b) The coordimates of a point C is (2, a). Vector CA is parallel to vector OB.

914016 

Determine the value of a. 

C} :: OJ -D� ;; (l)-(;) =:( ��
'1
)

D� := (-r)
� OJ ::: 1.(Cj , �� 1-l;:: % ::: � 

9 (G-a)x � == l

� q ::: Jt• 5 

Kenya Certificate o/S«;or,dary Education, 2011 
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' 

.. 

23. 

� 
Ill! 
I/ft II 
flftlll 

1-lf(/ 
411(( 
II I 
/II( 

914016 

IS 

The masses of 40 adults who attended a health clinic were recorded as follows.' 
-64" ..w- M .:,:y- --frr � -Str" -46" 
--58 --66" AS"' --48' .-W � -5()- -4T 
-8"" � ,.n- __.46-- .$' -.s,.r � ,6r-
--1-r --49' � � --4< -� ---53- .(fl-

.,.62- -4,- .-66"" ...n-- ,,,6&-- ..6t -S4- ,:,.fr 

(a) Complete the frequency distribution table below for the above information. Use classes

of size S starting with the class 40 _ 44. ( 4 marks) 

Mass (kg) Frequency (/) Mid points (x) 
40-44 If-
lf---5 -ti 7 

$()- 5tt g 

.5E -.s, 0 

f.o-6f 7 
65-G( {> 
7 D -7tJ- s 

(b) State the modal class.

ta. 
'f-'1 
!5). 

317 

�:i. 

�1 
1:L 

(c) Estimate: _50- .S't kf 

(i) 

(ii) 

the mean mass. 

� :::: �fx :::: J ..150

� 'fO 

== EG. 25 Kf 
the median mass. 

fx 

16 gr
3.29 
'f f G 
'2'fl 

f.31.f 

:i o I 
i3Go 

;; ;;J.50 

j_ f := ')_� qJuQt tJ �J�w µa)J
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24. 

(o) 
,.., 
1#, 

(b) 

--r 

914016 

16 
I 1 I 2 I 

TI1e equal Ion of o curve Is given us Y • 3 x - 2 x - ix - 3 ·

Find: 

(i) lhe value of y when x "' - 2.

1:: 1 (- if -0(-:i/- :1(-:1)-0 

(ii) 

:: -1 

the equation of the tangent to the curve at x = - 2. 

Ji= 1
J
-J-d

:J- 1.= -;l.

3-<a�iczi{::: 'f

(- a I -/) 1 0 =- i 

�==i i=> )' = t:r t7
J� I 

Detennine the coordinates of the turning points of the curve. 

i cc: J.
2

-1- J. ::= 0

� � -i)(ltl) =- o 
q J_- J.. :::=. 0 B � ;:. ;;i_

of itl �u c:, �==- -1 

� 1- -;; �, :J ;. &x'i"-tXt- ax:i. -� := -37J

��::-I, J � t(-if -½_(-1)
2 --;(-1)-t :; 5/4

tw";lt1,lo, (-1, 16) awl (:i., -3o/3)
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