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In tructlons to Candidates 

(a) Write your name and Index number in the spaces provided above.
(b) Sign and write the date of examlnadon In the spaces provided above.

(c) This paper consists of two sections: Section I and Section II.

(d) Answer all the questions In Section I and only five quesdons from Section II,
I 

(e) Show all the steps In your calculatlon, 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 be used, except

where stated otherwise.

(h) This paper consists of 19 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. 

0) Candidates should answer the questions In English,,

For Examiner's Use Only 
Section I

I 2 ·3 4 5 

( 

Section II 

6 

/ 

7 8 9 10 II 

• I 

'-
e< 

12 

__, 

., 
17 18 19: 20 21 22 23 24 Tota1

1 

( , '

© 1011 The Kt11J·a Nat/0110/ Exami11atio,u Council

121/1 

13 

. 
. -

I 

14 ,.ri 5 16 Total ,, 
/.� 

:1 

Grand Total D 

Turn o,·er 

Acc
es

s f
ree

 re
vis

ion
 co

nte
nt 

at 
www.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



SECTION I (50 marks) 

Amwcr oil the questions in this section in the spaces provided. 

1. ol\'c for"

611 
_)(

25
. 

II r , II 

n C � n) :: �-5( n - 1 ) 

� rt 2
- �.5n t �.5 ::= D ✓ 

�n ;t.- l&vi ... ,vV\t-�5 =-o 
@n- E)(�n-E) = 0 ✓

dn -E =- o 7 n = z = 1 t 
(j'( ��-5::::. 0 i:) 11 ==% = 2�

(3 marks) 

2. A family used two-fifths of its monthly income on school fees. Three-quarters of the remaining 
amount was used on family upkeep while the rest was invested. The family invested Ksh 13 500 
monthly. 

Calculate the amount of money the family used on school fees every month. (4 marks) 

f.a,.e,& 

11,(f� 
,�vti&t 

- t · � -1-i � ¾- 'E' . - '.5 '!5
✓

��xi�i j�- =- i-i ,-[5 tl:o (5 U>

�
-

ldEVV -

Z6 
- % )( r o6DV )( 1 ✓

:: �,,0�- �f Oob ✓

✓ 

-� - �
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J. olv' fi r, in the equation.

', I - 500

E .zx-� E .u = ..500

,o�X. ,5
1 
- b� ::: 80D ✓

kt- 6 ;11( bA. ),L

: . fs K - 1.c. :: .5 oo

_ Eoo

� !:)�:::. - 0.2.E ✓

.5�.x.= - 5't ✓

(3 marks) 

-62.F>

)( I A ,J,ewwi,� I t!c,n,f' JX rill�

4. Kipkocch nnd Tnnui began n 5 000 m race together at the starting line. Kipkoech and Tanui took
72 seconds and 80 seconds respectively to run a 400m lap. The two athletes were together again
at the starting line after some time.

5. Simplify

I 8ax-(3a -4x)(3a + 4x)
3a-8x 

�q- tx)(�+'fx) � ,er�- f�x �

1. ✓ 
} p;q X - ( 'q - r G X �) 

= f 6 X 
i1 tf 8 q x -'fa 2

3q - R"'x

317138

3� - �� 

16 X �+ 2-'(- q )( - 6 q X - 'j'ct � 
3q -�x.

(� �t3q)(�� V-i(��)
- �X-3q ✓
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6. In th quodrilntcml AB D, D - CD = 6 cm and BA= BC = 12 cm. Angle ADC == 300°.

Calculate correct to 2 decimal places, the area of the quadrilateral ABCD.

At ll-A-h c =- � x Gx� ,5',� �� er� e,1-,1 2

Lsp = � = a � A-sf.::. J. 
2 

==- 't 
t; 

A ·1 A '18c = 'f-X �13
✓ = 36 {a eM 2.

✓ 
A·1 A8C1 � c%ij -�ij = 2'1{3 CM a.

✓ 
= tG. 17 eM a

B 

(4 marks) 

7. A watch � 8 seconds every hour. It was set to read the correct time at 1100 h on Sunday.

117)38 

Determine the time, in a 12-hour system, the watch will show on the following Thursday whenthe correct time is 0500 h. 
(3 marks) 

1'foo� fa.,. -=> 1100� wJ. = :lsfxg = 'fQ.h. 
1f oo k �1.J. � � �,. - I 8'k. 

r�, 

� .9o '(B' :::. I ol ., . .l(-L,. 

ft.?O 
✓ 

:::. _5: o0 '?•"'1.- ,� J.(I;.._

- 'f:J.f8'q,l'l),y"'
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nAan 

171 C 1. 

,_ 
� 
6b 

)= 

.GJ..5 
- .:r-

I - o.
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3-
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IO. The imn of P( -2, 5) under n translation T is P'(2, 2). Q'(9, -5) is the image of Q under the
same tmnslntion T. 

11. 

Oct ·nninc the coordinates of Q. 

� 1 = (;) 
: . ( j) + (-;) = ( :) / 

1- '.l. ;=. :, ,:::) 'X. = 't

� t".5 == ;\�) � =--� 

1 = (-1) � w �(�I h)

� (:) t( 1) � (_1) ✓
1- t q ;;. , c) a ::: 5

-a -t b ::- -5 cJ h = - ;i.

: . Q_ ( E, ... oi) ✓

(3 marks) 

Kenyon bank bought and sold United Arab Emirates (UAE) dirhams on two different dates as 
shown below. 

Buying (Ksh) Selling (Ksh) 

1st August 2021 1 UAE dirham 28.40 28.90 

16th August 2021 l UAE dirham 28.00 28.40 

A Kenyan tourist who travelled to UAE on 1st August 2021 converted Ksh 130 050 to UAE 
dirhams. 

During her stay in UAE, she spent 3 520 U AE dirhams. She arrived back to Kenya on 
16th August 2021. On the same day she converted the remaining amount of money to Kenya 
shillings at the same bank. 

Calculate the amount of money in Kenya shillings that she received from the bank. (3 marks) 

'pV 06V / (J(

;ig: ;o
R.2"-la��Oi Jo_., QXPR"'µA:-, r,. 

u::: 46 oo- c.3.5cW 

�h- i Q_le,w� J 
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t • ,\11 d • tn p :t erect d rticnlly i. 20 rn from point Pon the some level ground. The angle
, f cl ·nti n of th top, . of the po t from r is 30° . iven that S is the mid point of the post,ak ulatc. c ITC t to I dccimnl pince, the nngle of elevation of S from P. (3 marks) 

�t.\ R 

s 

f . ( 2 6) ( 7 J • Given that 
A = 211 , 8 = _ 

"· \' and w. 5 u �
3 ) and BA = ( ,! v ) , determine the values of

w 

(3 marks) 

l'f-6",U J. '1

(,: 
y

ul8't.l �-�'ll 

9 8"1.( fG � 1-l 

q y -

;27 \ <f,n qll

i:;,, 25 - �(2);:: t.v J9 w -

',3-

317138
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14. Ore 54ml and 250ml respectively. The difference in theTh npn itic. of two imilor contninc 
h i hts of the t, ·o containers i 4 cm. 

olculnte the height of the larger container. 

1--Sf 

/ .at, 

:::: � == 1..§

P:f 
J.1 

- (BE)3 _ fur' �l 
_ a ✓

21 - tr - � 

% ::= .K_!.! / 
3 )( 

Ex ;:. 3X'tra 9 x = G 
/ 

-H. � {arrt .CCni:lr� ;= G t'1 :::: w CM

(3 lnarks) 

15. The table below shows the mean marks in a mathematics test of two classes.

Class Number of students Mean mark 

X 43 65 

y 45 62 

Calculate, correct to 2 decimal places, the mean mark of the classes. 

�� (43><6-B) t (�b.i) / 
(4J t fE) 

- �3. Lf-1 ✓

(2 marks) 
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Hi. Th· ha • \I m-. f ri ht pyramid is n regular hexagon of i e 2.5 cm. Point V i the vertex 

of rh p · mid 111d th I n th f the. Inn tin edge. i 4em. 

Dm, 'n In llcd n t of th J yr mid. 

V 

(3 marks) 
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I • 

..• •10 · 11 (50 murk )

. • 11,e �,1acc.'i provided.
All "11'('1' m1�1•fi1'(' 'fll<'. f/oll.'i Ill r!,ls ,·cc/1011 Ill 

\ ·ontrn tor hir ·d \ nrn nml Tntu to tronsport I 44 tonnes of stone to building sites A and B.

1i tmn P rt 4 tonne or tone foro distance of28km, the contrnctor paid Ksh24000. 

(n) cmn lion ported 96 tonnes of stone to itc A, a distance of 49 km.

( i) nlculatc th e amount of money thot wns paid to Wcma.

4[ X 'f� X J.1 OOD ✓ 
;i� /tf 

\LJ1�- 8"1 WCJ ✓ 

(2 marks) 

(ii) For every 8 tonnes of stones Wcma transported to site A, he spent Ksh 3 000.

Calculate the profit Wema made.

fxf n;U A '1i- >( �O� .= -3� f5DO 

f 'Yl'if; J:, @f- 000 - aG O OD ✓ 

==- 1-(.dk lf � o,; D ./ 

(3 marks) 

(b) Tatu transported the remaining 48 tonnes of s 
Tatu made 44% profit, calculate the a �nes to site B, a distance of 84 km. If 

. �
nt o money Tatu spent to transport the stones.

flt{�: i2"x 't;,)( ;VfOOO :::: !,(ySh. 7;J. OoO
(3 marks) 

I Oo-'f'( X '7J.. voo ✓
f 6t> 

= t,(0h-. lfO 3.20 ✓

(c) Determine the ratio of the profit made b W Y ema lo that made b T 
� 

Y atu. 

'Ir/ 1ieoo 
= k0k �l �l?D

w:r - 1 � 0{}0 : � ' f � ✓

So : 33 ✓ 

Kenya Certificate of Secondary Edu 
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tH. 

317l3R 

,\ �hot put is phcricat ond ho mo s of7.26kg. It is made of a metal with a density of6.93g/cml. 

22 (Tnkc ;r == T ).

(a) Detcnninc the radius of the shot put, correct to I decimal place.
'\/6\, ::: %x f xr3 

= 7, 26x-1oot> ✓
(3 marks) 

(b) 

G-1,3� 
"( = 7, !J.6X I 61:l DX J. I .= :2 0 O

C. 't.:3 )( 't'< :z.2.

'Y' = \.:z.50 ✓ = G. ,3 ,e...i ✓A bucket is in the shape of a rustum of a cone. The base radius of the bucket is 7 cm.
The bucket contains water to a height of 15 cm. The radius of the surface of the water is10.5cm. 

(i) Find the volume of the water in the bucket.
ro/; � k +15 � R = ,3Dc.t-t

h 
J.f = 'r5 c,..

" :::: & x '7" (10-s•x,rs - ? 0X-31 ✓✓ 

=- 0� b'l, E CM 3 
✓

�(ii) The shot put ball is completely submerged in the water in the bucket.
Calculate the new height of the water in the bucket.

N.uJ "'�- ::=. ,3 �Ert. 0 t 7- � &X r aero ✓
6,'f_g 

(3 marks) 

(4 marks) 

f�t 0f.E c,...,3 o< 4705. //10�7GcM. 3

1J. 

(lf5:; )
-! 

;: 
f'05. fl f O'f-7.b /\ 3�S7-E 

>< = � J. � 41 
NO»J�rJ" = IEt�✓

:: �C.l.1 / 
ll?:1'tl 
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I . .\ lri n le 1 ini ht nn led at point A. The vcrticc of the triangle arc A( I, -2), 8(5, 4) and
m. 11). Cl "lf'lr ")

Th q11 lion of line B 1s 5y - . 15. 

a t nnin : 

(i) the cquntion of line A
int gcrs.

(1, ... 2) 
(.S,'1") 

in the form nx + by + c == 0, where a, b and c are 
(4 marks)

(b) 

(ii) 
9 - 2::( - ..3:-J -'f.:::. 0

the coordinates of point C. 

( '5j ,_. X. .:::: I .5 J X J

( � j f �x ==- -'f J x , 
13j :::. ;i. t; ;;:.> � :::. J..

E(i)- x -::. f5 ::::.> x._ = - !:J

I OJ - «. 1-. � ..3 ,f) + ✓ � "M :::- X :::: - 5 ✓

2>j -tJX :::--f n :::  '.j � ;;2. 

. 1 � � t o .= ;i_ � : . C (- 5, l.) ✓A hne passes through point A and is parallel to line BC.

(3 marks) 

t 
,e 

Determine the I-intercept of the line. 
.'8� '. j = 4 X t ,3 7 YY\I -=- ¼; 

� (3 marks) : 

'TY\, = 1Yl� � := (6 

:J-C- i) - , ✓ 
x-r -ls 

j t � � �-x- �

j = 1x- �(5 =O

X = 11 

X.- [�t = 11 / 
Kenya Certificate of Secondary' Education, 202 2
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.o. In the figure hclo, • line AB
ngk R - 450, 10cm and is rt f P8 o n lrnpcz1um ABCD. Point X is such that

(a) Using a ruler and a pair of compasses only:

(i) locate point D on line AX such that AD : DX = 3: l.

,. , 

.8 I Jdl'-' J3 +,i )( 

�r ✓ O.fC en.. M:, 
•!-4 f-'"'411-f t,i.o k iJ.

<1,r ✓ lie. f 1

(3 marks) 

(ii) complete trapezium ABCD such that line DC is parallel to line AB and angle
ABC= 67.5°. (3 marks) 

(iii) draw a perpendicular line from D to meet AB at E. Measure DE.
])E =-lf·OC1-1 /1:.o•ICM 

(b) Calculate the area of the trapezium ABCD.

A = t )( .hE: ( A-St Cl>)

= ½X f ( I o t t )/ 

-bE :::- 'f C�
1
.

�= IOCJ..\
Cb =- 'f CM

(2 marks) 

(2 marks) 
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2 l. Th· mount ol monc 111 cnvn shillings. spent on airtime by a group of 30 peop le in n period
of n holll "n , ord d s . hm n hclo\ . 

n) 

(b 

.j '" 

l" 

·O

�

b

't-

J. 

� 

G 

Lt 
� 

()• 

O· 

O· 
2 '/ 

i 
I; 

o.o

I'.,; 

.., 1..,' '">0 

yr 

A-5 
41 
.J1"' 

,.xr 
x 

A6 

,,a-'; 
A4 

.-2-1 42 25 

Ab .,a{)' .-39' 

-21" $ ,a.ct' 
_:i11 _,N$hu 

� )1 $ � 

mplctc the f rcqucn y distribution table below.
fQU 

m Ul\l ( sh) 20-24 25-29 30 34 35 44 

Frcqucnc 5 1 er G 

I I, 'f' ,. i o., 

45 59 

3 a.+ 4'11 .G ""'� ✓ 

✓��t>

On the grid below, draw a histogram to represent the data . 

' 

-1 

I, r 

i" I., -1) b

.I 
J I. b 

J ,f, 

I 

' 

-

I, 

"' j �� � l")_ll1i1 
J . , J 

1 

i IJ /. 7

�,-� 

-

--

-

--
, ;_ J 

� . � 7 IJ I 
' 

'tlb 

-

I 

I 

-

- -

-

1- -
f-

'� L1 i
. 

•) 

-5�.5 ��Ji 
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(c) Use the hi togram to dctenninc:

(i) I t le median amount of money spent on nirtimc by the 30 people.

A== Ex 1.0 -t sx r.�t 1.g�:::: tx,30 /
1-.8l.= !E-11 = P 

x.:::. lt
,3 

(l'( I. c;�7/

M.eJ�n ::=. 2l� t /-0Ci7
.::G!.167 ✓

� 31-17

(3 marks) 

(ii) the number of people who spent more than Ksh 41.50 on airtime over that period.
(2 marks) 

'"II\"\"'\ 
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da etch of 1

OJ ., 

·- : • 1 andr= r: • I dra\TIOnl
C'U r'\ �' - -t" . 

3 4 - X

(a l._ing th trapezium rule "ich - strips, estimate the area bounded by the curves 
·· = .!I:: - I. ,. = x1 - 1 and the Jines x = 0 and x = 5. (- marks) 

0 2. 3

1 3 Ii 
1 :i.. ..5 0 

E 

A-::c /2_ { �to15Jp_[ft'f tH/6)} .,,­

= 4 2 Js. ,,d ,. 11,f ,;4 .,,.

(b) Us ing the mi d ordinate rule with 5 strips, estimate the area bounded by the curve
y = 2x 2 ..t. J y =x2 + l andthelinesx = Oandx = S. Cmark) 

X. Q._5 /. 5 J.!, d . .5
:z ,,s E-5 f.3-6 �-5 ✓ ;lX t! = j, 

l. 

1,2--5 .:)5 V. 215 -�
✓ ti � .:a. 

'ir-l-=- D.l!, '-· 25 6-2.5 b?,:28 20. ✓

A ::. I (o. is t �- 2.s t �- ::z 6 t 12.. �.61 �o. 2E) ✓

� ff\!1�-1,l� ✓
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l.. A• lll 'I mark 'I sold 510 pocket of milk doily when the price was K h SO per packet.

\\ hen ,. ·r the pr ice per packet \ n increased hy K h 4, the number of packets sold daily 
d rco. cd by 20. 

If,, r•prcscnt lhc number of times the price was incrca eel: 

(n) write on ex pre ion in term of II for

(i) lhe price of a packet of milk nf\cr the price was increased.

==- (50 t lfn) ✓

(ii) the number of packets of milk sold afier the price was increased.

:::(';3o-wn) ✓

(1 mark) 

(J mark) 

(iii) the total sales, in simplified expanded form, after the price of a packet of milk
was increased. (2 marks) 

S :: (ED t 'tV1)( .5t3D- .Wn) /

s 

=: - 8Dl\
.1. 

;- "cio .Jtt :i6 !500 

_ 9Qn
;i t I\W n t � .Eoo / 

(b) Determine:

317138 

(i) the number of times the price was increased to attain maximum sales. (3 marks)

�s -o==-16on -'-t\2--0 ./ ✓

-x,- - I

(ii) the price of a packet of milk for maximum sales.

5o -t tX1 == �<l �. 

(iii) the maximum sales.

s :::. - '?D ( 1 J � t II w ( 1 l t ;;}.6 oCJb ✓ 

::: ,�,JO�· 30 Jf .W ✓

Kenya Certificate o/Seconda,y Education, 2022 
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24. Tnnnglc AA nnd A'B' 'nrc drnwn on the grid provided.

(a) Describe fully a single transformation that mapped triangle ABC onto triangle A 'B'C'.

\ ,./' 
/ (2 marks) 

1(,,. "'f'"·'-'l, J0,cJ0-cf!J,, - ,i_ ow/ uJ-� (o,oJ 

Kenya Certificate of Secondary Educatio11, 2022 
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(h n the. am grid, drow:

i) tnnnglc "B" "the image of trinnglc J\'£3' 'under a rotntion of +90° about
(0, 0). (2 marks) 

(ii) triangle A"'B"'C", the image of triangle A"B"C" under a reflection in the 
line J' = - x. (2 marks) 

A"'(-:i, -8') 
I 

.B"'(-r;,, -0), c."'(-1,-.2.) :,_� .,tJ'
y°'\� 

(e) Draw the line of symmetry of triangle A'B'C' and hence determine its equation in the
form y = nu+ c, where m and care constants. (4 marks) 

�, -�), (G, -s) 
1'\-1 :: - 5 - (- c;;) = -y 

. C. -;.. - f } ✓ y ✓...< a� I c.

3-<;, 
3 ) 
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