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MATHEMATICS

PAPER 1

TIME: 2 ¥2 HOURS

MOKASA JOINT EXAMINATION -2020
Kenya Certificate to Secondary Education
MATHEMATICS (PAPER 1)

TIME: 2 ¥2 HOURS

Instructions

Write your name, class, admission number, school, date and signature in spaces provided
above.

The paper contains two sections A and B.

Answer all questions in section A and any five questions from section B in the spaces
provided below each question.

Show all the steps in your calculations giving your answers at each stage in the spaces below
each question.

Non-programmable silent electronic calculator and mathematical tables may be used except
where stated otherwise.

For Examiner’s Use Only
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SECTION A (50 MARKS)

Answer all questions in this section in the spaces provided

i Without using a calculator or mathematical tables, evaluate: (3 marks)
8+2+12X9—-4X6
56 -7x2
=Yy V A
W vadee 12, 0DMIS 7 B
Htiax] — % Xl
G+ l0¢ — 2% v 1
wWa- a4 = €€
Ex a = \\g
2 A farmer has a piece of land measuring 840m by 396m. He divides it into square plots
of equal size. Find the maximum area of one plot. (3 marks)
2| €%o 2 [29¢ 1
N 9 W% Ked = 2'x22 N
s A D G R ke
o (o3 ” jf\ : & W WY
5] 28
T /M | Z \d>\1L
- A Z
9%x Bx XX A x3 X = W )
3.

Use factor method to evaluate the expression below leaving your answer as a product
of its prime factors in power form.

i, (3 marks)
S1£¢
’5184 x 49
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4. Simplify completely.
(3 marks)

2mx +3px —2mk -3 pk _
x—k Q%\c.) CS{M-——_ZP) /h"j

Dy B e~ 3 Pae— 2 1
E e & (97*‘)

'Q.Mc)c—w) ~ 2p(x -“")_ﬁl/ . ~ “

‘:’C—-l(.-

5. The length of a rectangle has increased in the ration 3 : 2 and the width reduced in the
ratio 4 : 5. If the original length and width were 18 cm and 15 cm respectively. Find the
ratio of change in its area. (3 marks)

Y, V€= 27 1 o
\e/(x' W = >
e Mla = \dxA¥= By ?( Wil
o % 2 Lexi{ = 27

224 270
a =€ @

6. A boy has a metal of density 14000kg/m*.He intends to use it to make a rectangular
pipe with external dimensions of 18cm by 10cm and internal dimensions of 15¢cm by
8cm.The length of the pipe is 150cm .Calculate the mass of the pipe in kg.

A\

b= 1 14 gop 9dP  _ G cfenr (3 marks)
= HEPIE o IY4gle
L M

Y ol ‘ M},Mcj W‘/ z Gexlo) - (f'S)i g’) _ éo Cie © X 150
( — G oov Cw; M
M- Bev oy 1ex Qom = 126,000

R Ll L EY AUy
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7.

A two-digit number is 18 more than the number formed by reversing the digits. If the
sum of the digits is 10. Find the number.

(3 marks)
e ety ;,(/,7 127 ch

loxty = loy¢rax tIC Ly
Hog= =t
ety = i)
_[&j el o W ‘/é
Y= Y v /
Sl ¢ foa b W &
)C.-.‘— é v i
8. In a regular polygon each exterior angle is 90° less than each interior angle. Calculate
the number of sides of the polygon hence give its name. (3 marks)
et we ®Lsior Axe e wp 4y DG
Wt XeBo = LED &7 M
Y= Fo
Je= W~ 3
% . g v
Wy

A
OX=pe 7 T/

9, Use tables of cubes, cube roots and reciprocals, correct to four significant figures, to
evaluate: . (4 marks)
{3.4793 + }'3' .
0.01732 i/; l/ M
Qw\v\oc + Sx L _1,)
\" A3 X1 0

17

Q@,(og« Sx 0537 ’“0) /M

Qa.\oﬁf&QE'QDVJ W
LeUe M
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10.  Solve for y in the equation (3 marks)

277 +3% ~5=49
3

(g})jfggj-;s‘(”/m ‘ﬁ”'l /A—]

3%:”(9\) _ SY’
3. 22

gl‘j 3 /
11.  Find the equation of the perpendicular to the line x + 2y = 4 that passes through the
point (3, 2). Express your answer in the form y = mx + c. (3 marks)
3 = - l/ x TV l/ MA
W e >
[atoed na e bl 5
-— :L
2¢ =3 !
Y- ax- L

U:Rx—-“(* /h

M

12.  Solve the inequalities and represent the solution on a number line. (3 marks)

x__3<1
=3

3x+1>-17

P g T2 M

2. L B /

3)L7"g/ h

N T =~ / /{7

OYDL_—?“‘Q / 7

-¢ 1

i

= i S S = \. © ; .
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13.  The figure PQRS below is a regular tetrahedron of side 4cm.

Draw its net and find the surface area. (3 marks)

2
S
X

14.  Two similar solids whose densities are each 1g/cm’ are such that the first has a height
of 5 cm and a volume of 120 cm®. The second has mass of 3240g. Find the height of
the second solid. (3 marks)

V'i-j =2 o, 2% = ' 2%} l/b‘
wels® iy = iz

: M
\A%M EX e Gl d = 3x S = S cu~ ‘AY
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15. A bank in Canada offers the following exchange rates between Canadian dollars (CAD)
and Euros (EUR) .The bank sells 1CAD for 0.82EUR and buys 1CAD for 0.78 EUR. A
customer wishes to exchange 800 CAD for Euros. After spending 200 Euros he decided

to sell the remaining Euros. How much Canadian dollars did he get after selling the
remaining amount to the bank? (3 marks)
Lero ST

To ks BN

gCU.A.V:S B Mg lWB

O'gj_. O',’}—? .

O }Yc X Sev = CJ:L\"(/

Gop-a00 = 2y o M

2 - S} 0} cenbd. /h
O-¢»

16.  Given the curve y = x* — 3x — 1, find the equation of the tangent to the curve at the
point (1,-3). (4 marks)
d’j N / AMA A
Yoyl L - 5 / A,]
Ax = "
_ E 2 C\) =3 =7
e o e :

CGuedam - & TR “\c,xwg 2. B \j i 4 /67

\"¢ M%7 _
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SECTION B (50 MARKS)

Answer any five questions in this section

17.  Wafula left Bungoma at 8.00 a.m. towards Nairobi through Kisumu at an average speed

of 90 km/hr. Kilima also left Bungoma at 8.21 a.m. towards Nairobi along the same
road at an average speed of 97 km/hr.

(@) Determine

g‘(i) the time Kilima caught up with Wafula. (4 marks)
0 B
2 t -
g%w ﬂomk kSM MILQ
Wea ee. — MA
W e —D G Y- / M
e Go = 3\(low e
aioe Sl = R3-Go= Tt
‘:—),\r \S} . 'L{’r \‘F \l\v.i ;

—

- € avow- + klpws = |2-S) P v A\

(i) the distance from Bungoma when Kilima caught up with Wafula.

CEx BT 2 36 S e sy

(b)  Musumba left Kisumu towards Bungoma on the same day at 8.40 a.m. at an
average speed of 80km/hr. He met Wafula after 45 minutes of his drive.
Determine the distance between Bungoma and Kisumu. (4 marks)

Gox el = Gotr for Wi s
0

' E-u@ LU o = erfcxm g
aSwe XG0 = \23 { bm M

23 T+ Gore - 163 v & D)
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18. A school ordered books worth Ksh. 28,000 priced at Ksh. X each. Because of the

number involved the supplier reduced the price of each book by Ksh. 10 and the school
finally decided to spend Ksh. 27,300 on the books.

(@)  Write down expressions for

(i) The number of books originally ordered. (1 mark)
2Eve v by
2C
(ii) The number of books finally obtained. (1 mark)
CO
f_\j.x__?i——-—— v hy
ge— A8

(b) If the second number is 10 more than the first, write down the equation which X
satisfy. Hence find the price at which the school bought the‘{)ooks (6 mﬂ(s)

v plivy
R EM0 £10 = 23 28 M Colve e SGuadiredic
2R . o —\ G~ 3‘“‘@' U—63 a,j

f\/utqu Ay
2go00 _ t 1o - 2 poooioX g

* o N A e =00 oL

R2 2 Apwy tlox 4 o - C_wws) ‘
e &
, i T
i . Jyo ~ 1O
?\), ) 2C = @fxpo*‘ 1o )%7(4 o)

.
(9 avew o) = 3¢ ﬁL‘

QkCOUX——tto)b ——?»f’C’UbO""[OD?“- -
\oy ™4 23880 X~ 260,89 ~ 23,37
\ox " {'C;eul--—;lgo”pc -0 i/‘N\’\

(c) - Find the ratio of the number of books to be bought originally to the number of
books bought finally. (2 marks)

Voo . 23 200 Y

(]

\\{O \2 ®

-2 Qo 2} d é]
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19.  The figure below is triangle OAB in which OA= a and OB= b. M and N are points on
OA and OB respectively such that OM:MA =1:3 and ON:NB =2:1.

0

(a) Express the following vectors in terms of aand b

i) AM —3/(”@
- b

o~

(in) BM /*

i)y AB b — X
(b)
two different ways and find the valug’of

OX - (1) b + L k]

~— % )

¢ ~ ,m
OX -,Q—L»)fi_ + 2kt /()
~ o v
l/‘%l(,cl”t~ i, M
e waglk =TTV
‘)—/\m = e 3

h

Lines AN and BM intersect at X such th%\A

and k.
e tell =

W = ¥
é\r..'r\{—l...; 8

=Sks —¥

W= 275’

wta=3)
#% v/ﬂ%

(1 mark)

(1 mark)

(1 mark)

X=hAN and BX=kBM. Express OX in

(6 marks)

a.r)

o

() OX produced meets AB at Y such that AY:YB =3:2. Find AY in terms of a and b.

2k -y 4
3 4 g ™
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20.

The figure below shows circumscribed circle centre C. Chords XY and YZ measures 5cm

and 7cm respectively. Angle YXZ=48".

A
Calculate;
M
(a) the length of chord YZ . / (3 marks)
1 a2 i
= £ qrq'_ AXSX Y W< i .
2 25 +NS - Fo e
we s Ppds Bl r BF 7 M4 (/A-)
W= 2% (6 5 =i = S 21X
(b) the radius of the circle. (2 marks)
5L = B ™M
Siw 'l
= — r} « 0 l 3 B |/ A‘)
(© Area of the triangle XYZ (2 marks)

_;li,(s{)f S~ %¢ = 3.0\ /Aﬂ,),\

(d) Area of the shaded region. (3 marks)
Wer - 30 / M

@.olj)mﬁ, \2:© |
Yq.-02 — {30] v
= q'@l B, ™ e A\

V\.~‘
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Draw the graph of y = 2x% + x — 1 for -4< x < 4. Use a scale of 1 cm to represent 1
unit on the x-axis and 1cm to represent 2.5 units on the y-axis. ( marks)

b
4 =3 2 -1 0 1 2 3 4 /&{ /

2 | I Ry (o) ~ | . 1 9 0 | 35 A\,Jé""k

ht : :
Use the graph to solve; /,@) 7 i \[M;::)v’k
3 =\ a\r”)c,.-,—“(/a_ t* 02

(a) 2x2+x—-1=0
:chz"arx—\ B
(b) 22P+x-11=04y_, | /5’ ooy e i to(?;marlfs)/é’

b =
(© béxzts =_10 -2 5 oo , (2marks)

J T VO sl v LG . or A7 ‘/'él
I <

EEE !

I | P’

C
- | 8 - I

¥
I fi ]
SEEE vess {
1
1
T T - =
E; A— F mi
-
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1
L
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22. The figure below shows two circles ABEF and BCDE intersecting at B and E. ABC and FED
are straight lines. The line AEG is a tangent to the circle BCDE at E. O is the centre of circle

ABEF. AE and BF intersect at K while BD and CE intersect at L. Angle AEF = 42° and angle
BDE = 38°

Find the size of the following angles, stating the reasons in each case.

(@ BCE 3¢° (2 marks)
‘rq_:)b.s Mkowb& 'Jj Cowae (,QNQAQ e e~ Ko S

St EDCR are =uwed

(b) BEF o’ : (2 marks)
ke 4 @&l & Wo e aliie R Q Q:_) Moo St Choanel o (W—
ANV veds  Cagua~d LREFZ W+ 3= €O°

() FBE " (2 marks)

“ o
-t\\r\gb. gf)»i&iu%g ('b o Al at e K e WS
oole  Solblond \3 Ay, S R o B Gl e

(d) - ELD (2 marks)

qq ‘ ,_\'\ ; Q % == 2
gu.\,.ﬁv_é C'*:\\-'i;g\SS- Lo 5 C""")\Q ol S~ k&b

e) KFO \@ (2 marks)
Ove ke C?'cx.d(.‘LS - & %CMQ ﬁLmeL:kc-&Qv@Q QAFE/ Qe

(EESVAE
WVMA,&QU ,,VU&':‘D

Satans

M'UQ); — 13
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23. The figure below shows a frustum of a right pyramid whose top face is a rectangle of side
3 cm by 5 cm and the bottom face is also a rectangle of side 6cm by 10cm. The perpendicular
distance between the top and bottom faces (height) is 25cm.

Find;
(@) the volume of the frustum. - (6 marks)
) <
St (ai= jox
O o, NG S m
20— &S . L/ [‘AT A,\
Ve A o xS o jpeoce’

e v dosas . i

Z{ ) & ‘/M/)’]

& oo - gk = g e
he surface area of the frustum. (4 marks)
\
Efzﬂ%m m Lxaver (1) _ 1
€q) - 2% 9L M

& | . QA% 6 2332t bof &
an\w%(%c)""*’za*'é% 45l r
> | /"

Voo gv =™ = LA ev A

:"j'-% > 9 §F
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24,

6= DA 4
C)T})c G,)

PQR is a triangle with coordinates; P(3, 3), R (2, 1) and Q(5, 1). P'Q'R" is the image of
PQR under an enlargement such that the coordinates are P'(-3, 0), Q'(-7, 4) and R'(, 4).
Using a scale of 1:1 on both axes;

(a) () Plot PQR and P'Q'R" hence locate the centre of enlargement by
construction. Cl' - | (4 marks)
(i) State the scale factor of the enlargement.4 (2 mark)
. - ) 4
(b) P"Q"R" is the image of PQR under a translation T 3). Plot P"Q"R". (2 marks)
() P"'Q"'R" is the image of PQR under a reflection whose mirror line is y = —2. Plot
P"'Q"™R". (2 marks)
T R
J
H
sEsasfas: = p
Wi H F >
TR k] : - 1 ;‘--Em e
i 1 I
A & i
8 - - 1 /
1
L WE 4 : - 1
T 15




