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Write your name and index number in the spaces provided above. -
Sign and write the date of examination in the spaces provided above.

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

Answer all the questions in Section I and only five question from Section II.

Show all the steps in your calculation, giving your answers at each stage in the spaces
provided below each question

Marks may be given for correct working even if the answer is wrong.

Non-programmable silent electronic calculators and KNEC mathematical tables may be used,
except where stated otherwise. :

This paper consists of 16 printed pages.

Candidates should check the question paper to ascertain that all the pages are printed
as indicated and that no questions are missing.

Ca};didates should answer the questions in English.
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SECTION 1 (50 marks)

Answer all the questions in this section in the spaces provided,

1. Evaluate — 5 < 22 > L0 (4 marks)
6 39 11 1
3 e 18
N 7/5,((%),% D Z AL 4)

"l-3. - =*9 gt K
o =

IO - 5/5

= -

2. Two bells ring at intervals of 35 and 42 minutes respectively. The bells ring together at
8.48 a.m. Determine the time when the bells will ring together again. (3 marks)

LeM g 25 and #a:

35 =2 x 3 x5 x1

fa = 2 x3 x5°x 7

Len= 2' xd x8'X 7
= 21D i nudex

= _\?/gmm 30 minutlo

Twe = €4e
3.3pT

12 [ 20
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3. Completc the figurc below to show a rotational symmetry of order 3 about O. (3 marks)
Angle o ofabiial ]
/@71\0 m ely j = 6(@0"

=

= l 200 - \9_00

2
4. Solve g -2x<]- EI < 2 —x, Hence list the integral values that satisfy the inequalities.

(3 marks)
“?3'9‘141"231) ]-%a£a-2 R
%1 4&1%1 5 a-9x £ 2- Wf*wl ~aluza oae
h<fha b fal 1,2, 3

h<2 5 123

5. The size of two interior angles of an irregular polygon each measures 90°. All the other
remaining interior angles each measure 150°.

Determine the number of sides of the polygon. (3 marks)
@n-4)jo = ax90 + -2) (50
|gon-360 = |€0 + |50n - 30D
(- 150)n = 180~ 300 + 360
30n = KD
| n=- g
€ At
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g, When he was 310 mto the lmwhmp

"5 m/t
b e e e (l:/::llllll‘l},ll (nished the ruce 10 mahead of
line, Mutunga was 50 m behind him, However,
Kipsang.
0 (3 marks)
v Determine Mutunga's nveragq %! peed.
__l
At Fam ' oM |oM th
o Muﬂm !
n?Mufungq covored @Gou ‘fﬁw Aame b“?"t T
time L&Pmnﬂx ba & owr aoou
,éx 265 ! )
> Mm% Las S o a=ule (Ml ot
5 <o)
(2 marks)
78 Simplify (4 + 2y)2 — 2y - 4)%
2 2 )
(16 +16y + 59 (ry*~ 16y T 16
A
2
6-16 163 16 44~
= 32j
8. A table is sold at Ksh 4 500 and a chair at Ksh 2 000. A salesman carns a commission of 8% on
g every table and 5% on every chair sold. On a certain week, he sold 3 more chairs than tables
~N

and his total eamings were Ksh 3 980.

Determine the number of chairs he sold that weck. (3 marks)

Lofmzmuubwv% b it 5H by X
" Ne. Q’(’ﬁrbl% /6514 (- 3)

Cout. = 7x‘f50b(1 3) + 7 X 2000 (1) = 3 9€0
@eo(x-3) + Iov(X) =398
B6ot1v)ox = 39 2D +/080= 506D

2 x =11

A
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A trnslation T maps A(=06, 2) onto A'(3, 5).

(n) Determine the teanslation veetor T, (1 mark)

= (], e

X <—G _[3) o =9 5
ytia) = (s y= 3
21 =(8
(b) A point P'(—4 2) is the image of P under T. Determine the coordinates of P (2 marks)
'tf ~P (a L) ‘H?xuu
(‘t‘) = 4 =-I3
| bz |
> p-12, -|)
10.  The cost of one litrc of Petrol is. Ksh 110. John’s vchicle covers 12 km on one litrc of petrol.
He uscd Ksh 2 805 on petrol to travel from town A to town B. Jane’s vehicle consumes 12.5
litres of Petrol for cvery 100 km travclled.
Calculatc the amount of money that Janc would usc to travel from town A to B on the same
road. (3 marks) S
I)lfﬁfw/fwm A b & = 2?}%5 X12 = 306Km

’No.% l,«rrf/.,.\l/m%(aj Mo = %g.)(@oé — (38"(,‘1&&]

Araount G mMpLey = X0 = Wb 4 207 50
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(2 markg
i1, Solve for ¢ )

sin (20— 158) = cos M0,
@8 -16) +(36) = 90
be = 105

12.  Linc AB drawn below is a side of a trapezium ABCD.

Fem ~B

(0) Usinga rulerand pair of compasscs only, complete trapczium ABCD in which AB is
paralicl to DC, ZBAD=67.5°, AD =5 cm, BC = 5.5 cm and £ ABC is aculc.

(3 marks)

(b)  Mcasurc the length of DC. (1 mark)

3.2 M

Kenya Certlficate of Secondary Education, 2021
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13.  Ali lcit Mombasa for Nairobi on Tucsday at 2.30 a.m. He arrived in Mtito Andeci after 3 hours
12 minutes. He stayed in Mtito Andci for 36 hours and then lcft for Nairobi. He took S hours
25 minutcs to arrive in Nairobi.

Determinc the day and time in the 12 hour system Ali arrived in Nairobi. (3 marks)
7]’114@, Jmlio.h, /1!!) TIZVOJ = 3[« 1 36(4 + \5'[,1 + (‘Qf 35) Minute,
= l{‘l{ l/\ @f' mTW~
((1;{\0, ﬂ Q(r{\\[od - ) 30
/f‘lf/ &l{ 'T‘
e o1 b (he i &3 mic. b Midvight)
_ I/JQJW/A/)AJ 1107 pom

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

Lt V8l amalyr fone Lo 1, ¢ lorger Cone
ChkTI=1 2=

VeF =| | % = Skl

Lot b b Jia‘wf«ﬁ G Amalles gons

3\[5 = 12 ) wset

; L = M (ect)
520113 CM 0. a2t ‘f’(

et § Jridhn = 12t =0

15.  Solve the equation 8**' - ' (4 marks)
1tl]  3p-|
-2 =[W0
31+d  ar-|
d =1

=110

x 3 31 -|

Qj.él — 2 .d = |aD
Lok QSLﬂgQIL

g’l.(—}él.( = > k=16

> 31= ‘f=?1 f}’
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16.  Acurvcisgivenbyy =20 32— 12x + 12,

(n)  Find the gradicnt function of the curve. (1 mark)

01%1 = bx'- bx-ta

irs

(b)  Detcrmine the cquation of the normal to the curve at the point (1, 1), in the form
Y =mx + ¢, wherc m and c arc constants. (3 marks)

%Yaco 91( Lave ab x =]
—e(V =6 =12 = -12
2 ad'? Wﬂ'ma,( = ’/ll
. | _
. %(Lq - )!/:L

Y o= f -1
Y o= X %L

Oy

Y= p2-lh

ront

ﬁ
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SECTION 11 (50 marky)

Answer onle five questions i thic section in the spaaces provided,

Detennine i . ;
riine the maximum mmber of ting that con be pncked in one carton.

GO X 30 X 30

—

l,(l-xy?xrf)

- Lfg ﬁhA

[ T
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Wndrical ting of radiug S em anl hoight 1S em. The tins are then
artons each mensuring 60 ¢m long, 30 cm wide and 30 ¢cm high.

(2 marks)

:'\“ cmpty carton and an empty tin weighs 560 g and 300 g respectively. The jam packed
none tin weighs 990 g, A pick-up which can carry a maximum of 600 kg is used to

tmwsport (he jom,

Detenuine the maximum number of cartons the pick-up can carry.

Mass O]f Q,MJ T?acud ﬁq{ﬁ = Bbp+ (Boox4s) + (X £5)

— 5%f0ﬂ
= BK0| Kj

No- % Carffons = Goo
0|

=10 cafond

(4 marks)

The tactory dcelivered a pick-up full of cartons of jam to a retailer. The factory sells one
carton to a retailer for Ksh 2 880. The retailer sells each tin at Ksh 110.

Calculate the percentage profit made by the retailer.

B oy phader = 10x 2 €€0 = el 5% 800
f Joﬁ/ ol = (o x 5110 = K&l 49 50D

%P"gf‘} Uadh = #75%—2880D x (oo

2§ O

= TI.815]
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I8 () T dength of ench wlde ol an equilntoral telanglo ADC Is 10 ¢m. Caleulnte the nren of the

tlngle, corteet to 2 deelmnl placen, (2 minrkn)
= S0’ OR " =5
A b Jj X 10X 10 S1- 0D A= \/S (s ,qxg-b)(gzc)
= 43.30 M’ s = J(lotiord =15
- e ——
A = Vi5x 6x5x5

Lt 3pLeM*
() Irlunglo AN In 1R(@) lormm the base of 0 solid lrllmuul rpymmul VABC. The
Perpendientne helght of the pyramid is 15 cm,

Caleulate the volime of the pyrambd, (2 markn)
Yol = b ehx ke

- .30X |

- }x3.30X15

= 316. 50 Cu>

() The pyrmmld VABC in 18(b) nbove I8 recust into a cone of base radius 3.5 cm.

Cnlenlnte, correet (0 2 declmnl plnces:

{)] the height of the cone; (2 marks)
hx 22 x3.5°xh = 6. 50
= 1667 em
(ii)  the syrlace arca of the cone. (4 marks)

L=Vl6.¢7%+35> = |T 229 e

Sk =Tragml = Tlred)
:%Q x3-5(3.5+(7229)

= 928,019 em™

Kenya Certlficate of Secondory Education, 2021
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£ Elimu School bought 25 textbooks and 35 cxercise books for Ksh 13 500 from bookshop A.
From the same bookshop Soma School bought 21 textbooks and 38 excrcisc books and spent
Ksh 1 300 Icss than Elimu School.
Toke x to represent the price of n texthook and y to represent the price of an cxcrcise book.
(M) Form two cquations representing the above information, (2 marks)
W51+ 26y = |3 50D
ala + \%9\1 = |@ 20D
(b)  Use matrix method to determine the price of cach item. (5 marks)
(25 35\ (I |13 500
2l 3g/\Y) " (12 aop
b =(a5x38 ) - RIx35)= J5
lwe = B8 20\ fo5 25\(x oA § | i 12502012
a5 25 5 s =00 11y . oy
T—
o oo 2| PO ez
2[5 als \ o y = Kek 400 (Tod{,oL)
3 <1OU = Wch 100(5(&5&(\
(o) In bookshop B, the cost of a textbook was 5% less and that of an exerci book was 5%
‘more than in bookshop A. Kasuku School bought the same number of textbooks and
exercise books as Elimu School in bookshop B.
Calculate the difference in the amount spent by Kasuku School and Elimu School.
. 3 marks
Pooupp, (3 marks)
1 Todbss =0.95x 400 = Wsh 3D
1B bowtk =|. 05X oo = ki (DB
Kapiku gelof] /dfwiﬁ = (25X 250)+ (35 105)
= W 1315 ‘
' . _ ~ (3 50|
])(%{M ™ m(pawi. = l EE
= Wsf,. 315
Kenya Certlficate of Secondary Edwcation, 2021
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20.  ‘The figure below is a quadrilatcral ABCD in which AB =8 cm, BC =6 cm,
CD=AD, ZABC = 70° and ZADC = 50°,
5
(n)  Calculate, correct to onc decimal place:
(i)  the length AC. . (2 marks)
Aca - ?Q‘rgl, QX?XGCOS i
B AC = g 2 C M
(ii)  the length DC. . = )2 (2 marks)
)| g2%= 7*+1> ax1*Coc50°
6_6 bc o ”‘ ' -
¢ 151 -2 i =97eM
= 97cmM N
(iii)  the size of angle BAD. (3 marks) &
g1 _ b LBAD = 434 +65°
l' r’ﬁ ([N ., 0
S,w Z\;.L'Io" 35’ = f0et
Siv b = = 6=k H
(b)  Calculate the area of the quadrilateral ABCD, correct to one decimal place. (3 marks)
A= zxex 6 S 0° + R GIXT Si~ 50’
- 22.55 + 306.0%
- BROb am®
Kenya Cert|ficate of Secondary Education, 2021 %
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21. (@) Solve forx
(x = 4)2 = (x - 8)(2c + 7). (4 marks)
1_extih = ax? +7X-16x- 56
21 - 6xX 48X -56-16 = o
2 1 - X-T2=0
(1+8)(x-9)=0
1y =0 o x-9=°
=) .-I.\ = - ) Ia :ﬁ
(®)  John cycled 6 km from his home to school at an average speed of (2x — 3) km/h.
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 time, in minutes, that John took to reach the school. (6 marks)
‘ tdue = 6L
Time taben '0;{ ( 21_3)
Time Tauau,LEf % = (ﬂ] A
1
. )20 ke
§ 27-3 X 60
px-24@a-3) _ g
(-3 6o
(3t-)
OGx -4.€xt12 = 7"/5(212— 31)
’5(’-&11‘7.3) - Lf(&lq—n?ﬂ.)
2
= €1°- 30X —(og= ¢
o l‘ffll"' (51“5’{* =0
> L= 155 15’ 4y-59
X If
: — 1
m — !é%é__g_ = v—Q, 25 oy G
; Secondary Education, 2021
Kenya Certificate of
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-4 -8 y
22.  The position vectors of A and B arc ( 6) and ( 2) respectively.

Point M is the midpoint of AB and point N is thc midpoint of OA.

(a) Find:
(1))  thevector AB. = @ ~ 0A (2 marks)
= (-9) _("r) = (-'Lf)
2 6 —4
(ii)  the coordinates of points M and N. (2 marks)
M(-%?| 6%';5 — M(’é/ Lf') &0’5 + '-[20,@ MNJ?( munm)

0]
N(D;} ) 0%5) — T{(ﬂ‘ll 3’) OM:’/?(-J
(iii) the magnitude of NM. (
=t = fe-(3)=("Y
M) = VERRr R = VT wits
or F- 123 IInito

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

Determine the value of a. (3 marks)
_ pA-0C - [f\_ ‘2) ::( 6
C:,A = 04-0F = (6) (a 6-4
Ob = (" ?)
~~ A

L)‘O,@:MCJ,#\% K = Z :g
:;(G’Q>X% =2

= a=45

Kenya Certlificate of Secondary Education, 2021
914016 12111



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

23.

’iqﬂj
V274
gl

Yl

Htf

i
"

M7

914016

The masses of 40 adults who attended a health clinic were rccorded as foll}ows.

15

&4 S50 S8 73 St 42 S8 46
58 607 45 A8 69 .48 50

32 64 58

A6 59

43
54 41 6t
67

A3 49 M 55 44 B 53
62 AT 66 .52 60 6+ 54 70

(8)  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) /x o
40-44 n Fa G i
5 -49 T 41 329 (]
L ¢ 52 416 9
I e 1 342 25
(oS 1 f2 ey 22
€5-4 3 1
70— 20| S5
ot 5 1L 3o 40
D |
(b)  State the modal class. 2250 (1 mark)
(c)  Estimate: 50- bt Kf
(i)  the mean mass. (2 marks)
'Z = ?—ﬂ = 2 250
2_{ 50
= 56.25 Kg,
(ii)  the median mass. (3 marks)
L 55@ = 20" adut bed odin vt
lc;M = 5 .B :19;'_3 X 5
Madan = Bt 5+ (2=10)
Kenya Certificate of Secondary Education, 2021
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24.

(a)

(b)

16

i R TRLY B P
The cquation of a curve is givenas y = Sx =3 X 3

Find:

(i)  the valuc of y when x = - 2,
Y=gt -l al-2)-
=)

(ii)  the cquation of the tangent to the curve atx = — 2.

J :13,1,9
1=~
* %ads'ekf—lf
,3,—[),8_7—
]

Determine the coordinates of the tuming points of the curve.

X -7-2=0D
1

> @-3)(at) =0
= 1-4 =0 B 32’2‘2

e x=2,94= fre -t -xa = 3%
o=, Y = HV Ll =

{"um'w(?ﬂ,‘ﬂb-" ("l; 5/6) Q’MA (2) ’373)

THIS IS THE LAST PRINTED PAGE.
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(2 marks)

(4 marks)

(4 marks)






