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Instructions to Candidates

(a) Write your name and index number in the spaces provided above.

(b) Sign and write the date of examination 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 question from Section II.

(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 be used,
except where stated otherwise. ; 3l

(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.

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

PDF ComprssspriFareghestionnin this section in the spaces provided.

[ ]
l-‘i * —of 2l - i
5 3 4 10
1. Evaluate 5 _2_2-

g " 29 M R
CRE (%?x%)—-% D Z )
(q/-é-} %)-3/’0 5/6 T %3
,qéé )-_ i w —— "__ .
R 1-1,

4 mﬂrks)

2

3
2 2
> [
3
— 6/ - (? % 2 = 7 X
= 2 o I
xr
-3, =9 = %i
D /"D = - %
= =
- 1} 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 ¢ a5 and a :

36 = PR T e

3 = 2 x3 x8°x 7'

Len= 2' xd x8'X 7
= 2ID U nudod

= S heu@ 30 minulto

/ﬁ’rrne, = K4
3.apT

1a. lg’P.m.
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3. Completc the figurc below to show a rotational symmetry of order 3 about O. (3 marks)

Krl]) O/C%m%?_:z%i‘l:fee Version :I
/éjmmﬂfj = 36"
2

= 1200 a \Q_On

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

(3 marks)
“?3'9‘141"231) |- %r£a-2 R
%1 4&1%1 5 a-9x £ 2- M;,,[{A ~aluza oae
h<fha bl 1,2, 3

h<2 5 143

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
(1o 150)n = 180~ 300 + 360
30on = KD
| n=- g
€ At
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. o he was 310 mto the finishing,
6 Ina mee Kipsang maintaincd an average speed of'5 s, \'m':;:bl:;' |;:/::ncc 10 m ahead (I,‘:'""l'
' ling, Mutunga was S0 m behind him, However, Mutungu INE
‘Eﬂ}ﬁépmpressor iTree Version
o (3 marks)
v Determine Mutunga's average, specd.
W peaia .
At Faom ' oom tFith
& Mufings .~
& i
r—?Mufungq ,aova/vﬂc, aGom 1w The ot lﬂ“?“t ¥
time Léi)pmnﬂz b k& Gwe 300
S .
0
I
2 mark
7. Simplify (4 +2))2 - 2y — 42 ( )
2 2 )
(16 +16y + 59 (ry*~ 16y T 16
A
2
1616 116¥ 16y 4"t
= 32j
8. A table is sold at Ksh 4 500 and a chair at Ksh 2 000. A salesman cams 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)

Lot e muwbor o Bhawg il be x

Mo g Tebloa gsld = (x-3)

Count = fE X £ (-3) + 5 X 2000 (1) = 3 960
@co(x-3) + lov(X) = 398D

| B6ot1v)ox = 39 8D +/080= 506D

j 2 x =11

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

ersion,
](T)an e lmnsluﬁnn veetor T, (1 mark)

s <*1)

I\, -6} (3 5 L= 9 =
ytla) = (s y= 3
> 1-() -
(b) A point P'(—4 2) is the image of P under T. Determine the coordinates of P (2 mar ks)
'tf ~P (a L) ‘H/'suu
(‘f‘) = 4 =-I3
. bz |
= P("' (‘ﬁ) '-’)
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)l%?w/fwm A b & = 2?}%5 X12 = 306Km

’No.% m\l/m;\(aj o = %g.xéoé — (38"(,‘1&&,

hoaownd ¢ ey = aegx o = Keh i 207.50
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. (2 m:ll’k.q)
1. Solve for 0

sinf Q0 -GoPEss§qr Free Version
R0 -15) +(36) = 90"
be = s
B =4l

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

8cm

(0) Using a ruler and pair ol 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 acultc.

(3 marks)

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

3.2
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13.  Ali lcft Mombasa for Nairobi on Tucsday at 2.30 a.m. He arrived in Mtito Andeci after 3 hours

12 minutcs. He stayed in Mtito Andci for 36 hours and then Icft for Nairobi. He took S hours
25 it ERRcESANGTTes;Y ersion

Determine the day and time in the 12 hour system Ali arrived in Nairobi, (3 marks)
Trme fawen A twf = 3k + 36k + 5l + (124 2.E) Minufe,
= lHl/\ 27 muw.
/(1(#10.. ﬂ er{\'\fal - a2 3o,
o
I o 0T b GL\:@ (A 53 mi, v pr{nr«f[i)

_ |/\|01j1/‘0/\u,{ohj 107 pom

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

Lt V8l amalyr fone L 1, ¢ lorger Cone
S %g.‘rl:i :“—)1:[7/?

VsF o= Hinde o= Bl

Lot b be foght f Armalles eons ;

=2 s =g

7 T « 0. 5agseM (et)
‘ ol =0, BRI % 0. 522eM (et

é%ﬂﬁtﬁgbﬁm 2 0

15.  Solve the equation 8**' - (4 marks)
32t ap-|
L~ =[W0
31+l ar-|
d =1

=120
x 3 A1 -|

71 -3732 = a0
Lok QSL&QM

g’l.(—}él.( = > k=16

> 31=4 - L=}
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16.  Acurvcisgivenby y =2 - 3x2— 12x + 12,
GPF FHR Mg RIcA R iBRSP The curve. (1 mark)

lw .2y
C%f@f - bx -ta

n
=
w~

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

9[vac° 01( Lucve ab x =]
—6(V=6()-12 = -12

- ac"? Wﬂ'ma,( = ’/ll
g | _
. %(Lq “)!/:L
3 :)f/a(:(“”"‘
) = Sy X~ %L
or

Y= k1-lk

ront

ﬁ
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w)

)]

(©)

914016

SECTION 11 (50 marks)

PDE Cotmpressatv: Bee G SHSIR) thie xection in the spaces provided,

Detennine i . ;
rine the maximum mmber of ting that can be pncked in one carton.

—

GO X 3D X 30

l,(l-xy?xrf)

- Lf-5 ﬁhA

Wndrical ting of radiug S em anel hoight 1S em. The tins are then
artons cach measuring 60 cm long, 30 em wide and 30 ¢cm high.

b
(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,

Detenunine 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
= EL0| Kj

T‘(D‘% Carfons = oo
6|

= {0 Cﬂfﬁmi

(4 marks)

The tactory dclivered 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 by plaller = 10x 2 €€0 = el 2% 800
f Joa/ polade = (o x 5110 = K&l 49 50D

%P"gf‘} Uadh = #75%=2880 x (o0

2§ O

_11.¢75]
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I8 () T dength of ench wlde ol an equilntoral telanglo ANC Is 10 ¢m. Caleulnte the nren of the

thngle, corteet to 2 deelmnl placen, (2 minrkn)
PDF Cpmpressor Free Version Q: S
A) lj/ DX'U SO 2: Jkg (S’qxg__bkg‘c)
= 48:30 eu” o= klomeas ©
= VI5x 6x5x5

L& 3pLeM*
(D “Irlangle ABC In 1Rn) Formm the base of o solid lrllmuul rpymmul VANC. The
Perpendienlne helght of the pyramid is 15 em,

Calenlate the volime of the pyrambd, (2 markn)
Yol = b shxk

- 30X |

- }x3.30X15

= 316. 50 Cm>

() ‘The pyrmmild VABC in 18(h) nbove I8 recnst 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
= 16.6Tem
(ii)  the suyelace arca of the cone. (4 marks)

L=7l6.p7% 35> = |1.229 e

3-5

Sk =Tr2+TrL = W‘(TfL—)
= 979 x3-5(3 5+17.229)

= 228,019 em™
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£ Elimu School bought 25 textbooks and 35 cxercise books for Ksh 13 500 from bookshop A.

I-‘mpp%ggﬁg&ké}}ﬁﬁ%ﬁ%ﬁlﬁgk‘h«mghl 21 textbooks and 38 cxcrcisc books and spent

Ksh limu

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 infonmation, (2 marks)
W51+ 26y = |3 50D
alxy + 38Y = |d 200

(b)  Use matrix method to determine the price of cach item. (5 marks)

A(ap 325\ X |13 500
a| 38><“j) - (m :zoo)
dot :(Réxag)—@rx35)= 25

_ _ K X 2HD-39a:
o = o -2\ o5 39| (o - \f1a5m (,Ujizzg}ﬁngr%
21 a5 [lo 3|7 %:Zslawo_h)ﬂég‘ 2527
25 215 - m\ oy = Keh 400 (Totbond)
3 '<1OD =K£L« lOO (&LDM
(c) In bookshop B, the cost of a textbook was 5% less and that of an exercise 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.

Pookllpp - (3 marks)
1 Todbos =0.95x 400 = WKsh 3D
LB Lostk = . 08X oo = ki (D5

Kot el aped = @5x 250)+ (35x 05)
=W 1315 ‘

lrz»l'w'l%@‘

A

b({km ™ o(pavJ. —
Wsb. 315

i)
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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°,
PDF Compressor Free Version

(0)

(b)

914016

[

Calculate, correct to onc decimal place:

)] the length AC.
Aot = pi46%- X660

:}PC;@,Q CM

(ii)  the length DC.
=¥ b ,§ @b = 41
Bc

*" 0
6% 4l
d ¥ 3 = S25
= q-‘TCH

(iii)  the sizc of anglc BAD.

g1 _ 6
S0 Sing
Siv 6 = 6‘9 70 =0z pAK

Calculate the arca of the qundrllntcrnl ABCD, corrcct to onc decimal place.

Z
(¥

(2 marks)

d}-2 (2 marks)

lof M =be = 2L
£2%= 2*+1% ax*Cogs0°

xr =91eM

ronz

(3 marks)
LEKD = 43- ‘fof 65°

= 08¢

(3 marks)

A = zx%’xé S 10° + Ak 4.7 S~ 50

21. 656 +

3604

t!

- BCbCM*
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21. (@) Solve forx

542

13

(x=4) = (x - 8)Y2x + 7). (4 marks)
PDF Compressor Free Version

1Rxt1b = 20 +71-161 - B
21 - 6X 48X -56-16 = o
2 1 - X-T2=0
(+8)(x-9)=
Lt8 =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)
‘ due = 6L
Time taben '0;{ ( 11_3)
Time Tauak,ﬂrg '&Ef = (ﬂ] .
1
: () -
§ 21-3
px-a4@a-3) _ 14
(-3 6o
(s1t-)
OGx -4.€xtT2 = 2‘{5(212— 31)
’5(’-&11‘7.3) - %(&12—3:0
2
= €1°- 30X —(oe= ¢
(024 l‘ffll"' (51“5’{* =0
> X = 165 15" 4(yll-59)
X If
: — 1
8 = 6133 _ o5 g
Secondary Education, 2021
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-4 -8 :
22. The %osition vectors of A and B arc L 6) and ( 2) respectively.
PDF Compressor Free Versio

Point M is the midpoint of AB and point N is the midpoint of OA.
(a) Find:

0) thevector AB. = (B -0

(ii)  the coordinates of points M and N.
(e — ke

0]
N(D;} ) 0%5) — T{(ﬂll 3’) OM:’/?(-J
(iii) the magnitude of NM.
oot = (3)-(3)= 1)
M) = ER2r 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.

Ch = 0A-0C - (g)—(;) :(;Ga)

(-
Y ‘( a)
L)‘O,@:MCJ,#\% I = Z :g
@(€’Q>X?§:l

= a=h5

Kenya Certlificate of Secondary Education, 2021
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'@lj
V274
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i
"
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The masses of 40 adults who attended a health clinic were recorded as foll}ows.

15

PDF Compggssogdireesyersipp st~ 42- S8 46
58 60 45 48 69 48 S50 43

32 64 58

A6 59 54

43 49 M 55 44 73
62 AT 66 .52 60 6+ 34 70

4t 61
53 67

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

of size 5 starting with the class 40 — 44. (4 marks)
Mass (kg) Frequency (/) Mid points (x) J2 74
40-44 ¥ Fa 5 i
5 -49 T 41 329 (]
0 ¢ 2 416 9
% — 571 © o1 342 25
(oS 1 f2 ey 22
il ° o1 20| 35
oot > T 3bo 40
T '
(b)  State the modal class. 2250 (1 mark)
(c)  Estimate: 50- bt Kf
(i) the mean mass. (2 marks)
WA ?—ﬁ = 2250
2_{ 50
= 56.25 Kﬁ'
(ii)  the median mass. (3 marks)
L 55@ = 2% qdutt bed vodion 1aue
lc;M = 5 .5 :19;'_3 X 5
Madan = Bt 5 + (2=10)
Secondary Education, 2021
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i Iy 2x- l
24.  The cquation of a curve is given as ' = Sx 3 ) 4 3

PRF Cpmpressor Free Version

(2 marks
(i)  the valuc of y when x = - 2, )

= \73(‘973"/)(—9)3- 2(‘2)”/3
ol

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

JE/J,: 1P~ 1-2
(-3,-1) 5

e L AL tL

(4 marks) |

1=-2

34&4;«4’ Lr

(b) Determine the coordinates of the tuming points of the curve. (4 marks)

X -7-2=0D
1

> (1-2)(xt])

=& 1-2 fo'@i[’
o It =0 2 6= |

/VSLQM A = A, ﬁj — }’X?’}’X‘f exa é = —373
Ader =1 Y= }3(")3'/,1( -AH-l = 5

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

l\

20164

THIS IS THE LAST PRINTED PAGE.

914016 Kenya Certlficate of As;ezor;;dary Education, 2021




