& i e t -~
w, v 2 a0 ‘ L e
e . »

I

MARANDA HIGH SCHOOL
Kenya Certificate of Secondary Education
PRE-MOCK EXAMINATIONS 2022

L MATHEMATICS Fof‘m’:’4
June 2022 - TIME Z-;-Hours |

......
......................................................

Class: ..ovvvveeriinnnnn. Candidate’s Signature: .............. | Date: 29/6/2022.

Instructions to Candidates

(a) Write your name, admission number and class in the spaces brovided above.

(b) Sign and write the date of examination in the spaces prowded above.

(c) This paper consists of two sections; Section I'and Section I1.

(d) Answer all the questions in Section I and only f ive questzons from Section IT

(e) Show all the steps in your calculatzons, gzvmg your answers at each stage in the spaces provided below

each question

() Marks may be given for correct~w0rkzng eV zf the answer is Wrong.
(g) Non-programmable szlent electrom alculators and KNEC Mathematical tables may be used, except where

stated otherwise.

(h) This paper consists of 19 prznted pages.
(i) Candidates shoul ( heck the question paper 10 ascertain that all the pages are printed as indicated and that

no questtons are mlssmg:~'

8 ‘497- 1o 11|12 |13 | 14 | 15 | 16 | Total

22 | 23 | 24 Total '
Grand

Total
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SECTIONT(50 marks)

) . icle
Answer all questions in this section in the spaces provided

l. Anempty tank of capacity 99 792 litres s 0 be filled with water using a cylindrical pipe of diameter (.

m. The rate of flow of water from the pipe is 6 m/s. Find the time in hours it would take to fill upthe tan),

({;‘”r’fw e 99> My 0l per b Gt

L x0-02)*x 6t =99.192 / Iy exp fnh% (

7
t=pRooos
3600 A,_ m in b (CA.0)
3%hs
2. The ﬁmﬁTm1 ofa Geometnc Progression (G. P) is 5 The common ratio of the G.P. is 4. The product of
the last two terms of the G.P. is 25 600. Determme the number of terms in the G.P. (@ marks)

¢ Torm = (™ - x 401
‘daefN\ ‘Q(ﬂ e SXZE‘}\-Z :

(2 marks)
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4, Mak
ake v the subject of the formula ip § =

51“'C‘vz Jwr=7
)C Vis g2 M; r@mW}_ mg{-,
10(\,&_32 it o ﬁ
Sy 132 v V=4 [57 —a)”& ”«?«L;(MM
\/2(87’0%_ @‘ ;’55 / S e | a$4ffo,,
Al —q CLurvUﬂ

6. Four quant1t1ean, X, ’Y and Z are such tha

. .on andZ. QuantltyX

(uar+u@@

3

cy

(3 marks)

CMJW& DVB loed
‘::: g] ,11 me*o-rof 0

2’ Ave s‘w,joXL

“~Posfind

t W varies directly as the square root of X and inversely as the

9% while quantities Y and Z are each increased

4 marks)
09 jl ‘ \

is decreased by 1
ge change in W correct to 2 decimal places.

/dnm\je,mw (ll? -{>)<[0D/

= 53]20/0 o\ecﬂue,

= 09KNX
(YD)
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PORSTUVW of length 7 cm. The cross section QRUV of the prism

7. The figure below represents a prism
R=24cm,QV~= 5cmand ZVUR = ZORU =90°

is a trapezium in which VU =27 ¢m, Q

L)U:P)\/:BL-'" L”Hm "
PQ:FM‘{‘] = {5 06m

PUW 2532 0 :

Calculate correct to 1 decimal place the angle betwecn the lme UP and the plane VUTW. (3 émrks)
| o o 20 o P
S G =4 AL
<532 ¢ g o M, Qxf— *E»r An 5\ 3

el A ocardt]

8. The cash pr1ce ofa refngerator is Ksh 45 000. A customer bought the refrigerator on hire purchase
"""" depos1t of Ksh 18 000 followed by 15 equal monthly instalments of Ksh 2 300 each.

terms by paying a

Annual interest; compounded quarterly, was charged on the balance for the period of 15 months.

Determme correct to 1 decimal place, the rate of interest per annum. (4 marks)
HPP 8600 JrQbXBOO) @| — Oenaynf (Q{m&

:’:j'?' g ["' 5 O 0|-

# 7 % 52500
5"2 50o -19000 =45000-18000 l+r0>5 / M, 2y u&”p,\%u/
34500 —270000%(3)5 &,
ik Bm !
278 ('Tr > / 5\)\ égﬁ\ &{({bjs
'0503"’2@ =207,/ Al -occucs
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W

tion.

for a given rela
(2 marks)

alues of /1

9. The table below shows the values of # and the corresponding v
the table given.

a) On the gri g
(2) e grid provided, draw a graph to represent the information on

ho |80 |42 |29 |22

ST I
dRERd dama

1 l HHT
AT THTARAARATERGH IR adMStESRgcest 1=
HAH T L i
JJ}\‘ , L SRS
*FEHINT ““”‘L_?f““f-’fjﬁif'i R
ﬁ‘ t\ BAESHAsaadaanEas o _;_L:'_ C
HEEE ‘f_\‘ N mREIEE - A_Ji:f ] ,,LT:’T_T", JE ﬂg
. TN A i‘i_’_ll_ | ool Cueve
T £ A R E PR
guuun ;; DA ; i:j
AT N HEmaSEES e
s e EHEIE
2 S %é*;:iif N REWEN
e Bl s DR e
e AR AR REEEES RREEESGE RmEE JwEEE
:ﬁ i;: " %:: - :i::; mi EEwEEEEEES
R T
3 4 5t

geof hatt=2 (2 marks)

:;: v “3.;.;‘ " ;"
rmine,correct to 1 decimal place, the rate of chan

(b) Use the graph to detfi
’ i:i'.; qs:::,_. ::ﬂ'\\; x-*\ : 8 ‘ \/g ’{11“30(’11»
| doan o 42

E | B\ 9(&0“%1:
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10, The equati The wave hasa period of 120%, ‘

e ]
: . oy 2c08(bx = 60)
vation of a trigonometric wave is v = 2c08(bv ¢ )

(1 mark)
(a) Dotunnim‘ the value of 5.

ﬂ*’_ : wl P
b - ﬂ‘ v

_ (1 mark)
(b) Deduce the phase angle of the wave.

\'/

Hm{l g =~ 0 / ¢ e)’

11. A point R is 1800 nm to the East of a point 7'(30°S, l70° L) Fmd thc longttudc of R to the nearest
ek \ (3 marks)

00 X O Gos 30 = 1800
O = 3464

12. A box contal"': p blue beads and 7 yellow beads. The beads are identical except for the colours. Two
balls are plcked at random without replacement.
(a) Draw a tree diagram to show all the possible outcomes. (1 mark)

6 B ~all baac
y —6Y | ?’Dn'ecf‘ h”)

v %
o=y —Y{
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(b) Determine the probability

PCF) YB be PO/ g>

41 '
er~ t (1><‘f> 'l

that the balls picked are of different colours. (2 marks)

b o

7 9 chaialgt e 3

m(}“’f Prea]o|
_L_&fifmﬂ chﬂud‘ L.u
B‘ 4%«5‘« LBAC

& S'C,aze a pbi"ht X on the triangle such that X is 3 cm from line

BC and is equidistant from lin% 1 "AC' Measure length XC. (3 marks)

CXC= 024 on B, bexc.

tm

14, The .”I‘gps;‘itigﬁ:::vectors of points R, S and T are OP =3i— j+1.5k, 0S =6i-2.5]+3k and

5T=4z —1.5j+2k. Show that R, S and T are collinear points.

A AW AW
%) B 5 ____, == = ’ )
S L) () |5 it

(3 marks)

3 y Is @ 15 = h[ ‘
ST =/ 0\ 772\ [ ez e R,54Tate ol B
_/5 = "2‘5 = ! 2 /
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: m* . Given
. is 9y em”.

g . ) age whose arca .

15. In a transformation an object of area y cm’ is mapped on to an 1m g

that the matrix of the transformation is ( 251 ;) , find the pOSSible values of - (s
Y -1y < % o/ M (lm\\jJ “0(43(
Yoy
Y o
( (QVUJ 5)%(2 ~£) =0 f
g*zjz(zj 5) 0 ‘/M‘ Co'recj( O\ﬁﬁmﬁ ﬁ\’ So]ve,
D(ﬁ‘zé- /A H&vﬂl cmrch
. : o_ (3 marks)
J 210 2302,5 — ;g" K h
NIE%
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Answer SECTION 1 (50 marks)
17. Pump R can fil] an ¢ only five questions from this section in the spaces pr ovided
mpty water tank in 64 hours while pump S can fill the same tank in

a certain day,

74 hours. On

when
the tank was empty, both pumps were opened for | 1 hours.

2) Determi { "
( ine the fraction of the tank that was still empty at the end of the 1 1 hours. (4 marks)

| b Rfils 47 955l 7,
r\”\bﬂ\y” *) Zi\/M

A |
%h b 4 5 i

x22

L 75 20 d M/
12 &q ﬁj
.2 0 V. M |
9/
b) PumpR wasq'uer opened qlo’nc to completely ﬁll‘ the tank Determine the time it took pump R
(2 marks)

*\-X .
\.
\

4}0 fill the remaining fraction of the tank
Q/ L {\”J 4 l L\f’ i :\‘;
(Y lld 1 g d A

"

’5\9

ater from the full tank was

¢) The two pumps, R and_'S ‘are operated by different proprietors. W
rietors in the ratio of the

sold for Ksh 31 500. The money was shared between the two prop
quantlty ‘of Water “supplied by each.

SRR
%
Determlne‘the amount of money received by the proprietor of pump R. (4 marks)

::‘: {'md'low'jy K }C\UJ.S

4
A:%M‘f\ K = =3(X 31500 VM)
t\ Qg(ﬂzg é/@ck Exams 2022 121/2
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18. A rectangylar plot measures 75 m by 36 m. A lawn, rectangular in shapc, i situated inside the plot

With a path surrounding it as shown in the figure below.

75m

ym

2y m

LAWN G5

2ym

4

ym

The width of the path is y m between the lengths of the lawn and those of the plot and 2y m between
the widths of the lawn and those of the plot 1

a) Form and simplify an expressmn in y for the area of the:
(i) Lawn; % (2 marks)

Aca = (75 f‘.‘J Joo~24) —wm)
- 700— ll|-l+ -[503* gﬂ
i 700 29 ﬂ 1—83 A(

(ii) Path. (1 mark)

(75% 3(O> (2700- 2944 +83 3
2700 - 2700 +2%% %lj

2‘143 83

5)
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b) The ratio of the area of the path to the area of the lawn 3:2 ks)
() I‘orm an equation in y and hence solve for y . V/ e

Qay- 83) 4700 - )qmgj) /Ml"j"“J“’

’ Lﬂ " M f% C/rqf

40?"47551-8100:0 '
9 = “ﬁj t&10=0

9:33 75~\ br 3m A L)aHI Values oovrcﬂL

(3 marks)

j by foeibe Locu
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]9. H » 1 ) i )v i
In the figure below, points p, Q, R, S and T lic on the cireumference of @ cnr?lc centre O. LmCUUfA 4 l"lo'c
atangent to the circle at A, Cho’rd ST of the circle is produccd {o intersect with the tangent at U. ANg

UPT = g0
T=28% ZRST =100 and £ORQ = 50"

a) Determine the size of :
(3 marks)

(i) ZPTR
ZPRT = 22° (affoaste Segnt heocear) —B1
<RBT = 1e1-pp <8¢, (. 4 y Cycht de ] $120) 5

0:428)

A B (3 marks)

(@) £PTQ 'l & T

L0086~ 185-(50x2) =8o* —B /iR LAPT =120"
CATR =80 =3 4p” g

E P n t B 2 {

LRIB =2-40<32° —p

“b) ; leenthat PQ=6cm, ST =5.4 cm and TU = 3.5 c¢m. Calculate correct to 1 decimal place
(2 marks)

% (i) The radius of the circle

G agp ——— M|

—

S’mggff
(ii) The length‘of%n‘eé%ﬂ ——A‘l - 10117 (2 marks)
(P\)Y' s T = B
PU =35 (3545%) ———M‘
= 5 bom \'K‘L — |df
121/2
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20. The ta .
ble below shows income tax rates in a certain year.

Monthly taxable income in Kenya Shillings | Tax rates
0-13458 10%
13459-26351 15%
26352-39244 20%
39245-52137 25%
52 138 and above 30%J '

In the year, the monthly earnings of Kaliech were as follows: &
Basic salary Ksh 75 500

House allowance Ksh 13 600
Kaliech contributes 12.5% of his basic salary to a pension s scheme ThlS contn
taxation. He is entitled to a personal tax relief of Ksh 2 400 per month

ibution is exempted from

Calculate:

a) Kaliech’s monthly taxable income R

875y 75500 + l%oo-‘

b) The tax payable B')'/‘K'—Q‘I_—Rhﬁt month

S’F
Vs (34588794587 QL) 33300 2a0p —
M| ksh 14 939.25 4,

' marks)
75500 1 126b00-125 )(?75500
100

k‘c‘\'\ 70’ %50 (6 marks)

:zna{ slq;“!g msx s - 193345

27525 S\30 -8257:5 My

;:» ? | c) Ka7hech’s net pay tZat month. [,'{ Z 7 (2 marks)
550013600 —/ A2 x 75500
(8% xTss00 1 %qzs') M
kh 6472305 ——
| 113

faranda High School Form 4 Mathematics Pre-Mock Exams 2022
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IS EES TR S BEN B
wlxriLLA,q‘x:nxl‘I“ i
i

]

-2

the image of triangle POR under a transformation whose matrix is |0

pll

(1), ' (-6,5) and R'(0,2). Triangle P'Q'R' i

14

v

A AT ;7;—‘ .. A

1 ne .
”k\unucsnnhcnmnmcsmnwuunhcuﬁdnw r

2

121/2
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a'b

[b]
5~
[=F)
n
O
-
e i
ST < 8
e
) //Jv ILHMW =
m..b' =
= <
sl e
SN 8
2T T =
EY Qo T
a8 T
o |
8X
o Y
..m.—f\m
...m:..W.
£

oﬁ(

e :::;:: a)d Fl
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R S

EMRLRS
w0
b) Triangle P*Q"R" is the image of triangle P’Q'R'undcratrnnsformntion matniX | )"
(2 marks)

Determine the coordinates of triangle P'O'R ' i

5 B P, R/ Q/ () Q 4

o-2~f¢o-_-."(00/“l*
‘ 5 2 "‘Z _{0 —4‘ |

PI/( A "2> Qy(@;lO) Q%O/ JO : \/ A‘
o e (2 marks)

B LPER dawn

¢) On the same grid provided, draw triangles POR and PHO % X 3

R :1?' ‘ % B
b, APER

Y avn ,
: s (2 marks)
d) Determine a single matn\ thitt ma QP OR onto P'Q 5( 2 P Vi & I Q’l

\ ( a ([I ( 15 2\ /1 ¢ O
S | 4 4 =4, &g =4

ath=|  CHle2
Sa+4b = ( 5C+‘I<Q ~0 M, 2 rald

5045h=5-  Betsd =-I0

54+4b = ¢, 50+4= —-'0 jy&\

| B “

a‘___’_ﬂ:z C—«-l b\l(/

Mdie = /2 - A
._2 O

Form 4 Mathematics Pre-Mock Exams 2022 121/2
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4 the
tble below show!
22 Workers I an institution commute from their homes (0 the ins gtitution, The

distances in kilon e
1ctres, covered by the wurkm ~2%
o Yy )2 =2
Distance (km) 4-6 7-9 10-12 l3«|5 16-18 19-21 | 22 ‘.
I e s
Number of workers 4 15 Tl n 3
. I8 — gc) ? 5 " 4
1 cT T T 40 5% /1 9
he mean distance covered was 13.4 km. :
O RTE [ecimal
a) Determine the value of & and henee the standard deviation of the distances correct to(i (,:ﬂrkq)

places. . 3
Clus| 4 [#2]42 |2 | sd <[ @) g fﬁ

T e | 17151 ot 1
-——\ 8 ’20 _ - ’ " 2 W hou
*:;g5 1 /MT}MM

D=1 1 9 [ 123
1345 K |14 |14k
4M/~MF/
AT

162 13 |17 |22
19-2(] 9 |20 | 130
-2 5 1231115 12645

7+ K :
=108 g /) A
b) Calculq‘;g_qurrectt 2 deClri]';ll places, the i ultcrqu'trulc range of the distances. (4 m'u'ks)

I 1535 mmz j

%jfﬁi’qu‘ My o Qo«

5.5 +((03'75-5g>><3 | M, Mgamm

02-Q, =169 927-982 = Tol A) qwmoj
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(2 marks)

17

N

giving the values correct to 1 decimal place.

8) Complete the table below

0

b
y

" &
N <~ S
) e 4 S —_+ D - oLy
a |V 5 &3 = -l %N.Aux =5
= P g > £ s )
=% B == e e ==/ YA =
T A= 5 QT Y X X it
g |2 [ES o T e T e e e e e
@ |- : [ {m (RE SN RN sy e T e e e T -
A B | L1 FHEEHHE T H 2P A e e e e t et
a”r o () W ) [ T 7 T T EED R H -ann 1
g AT TS RERE ot e o s
~ & = en N MU“WAM» | e T R T e * ; | L = ! = S Bl L L1 =
o | g T USRI T e e T
N S | Vo I IR 1 — L3 - ,
S | | () R o M RIS 5= S B W S =]
N Se) N .DO.A = _ A e HENE RN ! | 11 _
T | [ A T B — et t - 1 JHH T
M\M " i " “ o | fbv\ T | | i | m i [ I | |
- 5 ! w3l 0] Ll ' — T 1
= | il e _ﬁ_ - \\|l\t.l[rl B A B B ) . ‘A\xt._l
N < B pEEE R = N . T 0 I RN NN
2 Wu &b S H PR A A P R T
= ! | o) [ L1 1 T -
S < = N % oV O 1 1 U 1 0 O 0 3 0 N NN
R I R PV P NI = e e e e EESE
2 SN e e e e
(B} | | | } ~ | |
2 |= 25 dammam A NEmmE o m=n b Emn [Oman Bmman Hemma ! A EEES
— o P B N ] He— A
STy p EE RN b e SEnEanas
ST 8 o W R R ) o e e B e W M MBI B R
— N O Q Vi v i I_A\ # 1 | T o SN N ‘m\,v\,‘lz r A vY]_.I
I 1 T _ | I s SR I P I O O
~ 2 VNSRS e R
o — — %] VI /_lm __ T T 1 S~ —t LT |_,L}*-.l 1_411 N ¥
N F o N I 1 N REENE L I =S |
=l W* s < N S EREES SerH R ERR e _uﬁﬂn !
e D.M —o./ nnvb g IS _H , w ,“m + r +L,I. , _1_.. *Wl,!. = |
= 1 NI e S T | U T
D R z g ! EREEESSEN i PR AR
: - R S T
x = 2 ! H-5 T : , T — | _
o |7 § T mamaEaRE A SRR R T
| = ] I.*. T - T | 1 | [
= 2 g < - T
o “.m = I “ = |_ .
I — & m i - i [ I
= = [ I ]
e ) ﬂ ” !
2 Q Gl _
=] = ~ ] A
Q - d |1
o o >
| S & < ©
= = —~
~jen ‘m O
N— (7]
£ |
2 I
on —
1l ]

¥
-
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©) Using the graphs in part (b):
(1) Find the values of x for which sin (—2-x) = -1—+ cos (" x) G
: 37)72
Sm @ZL) -005 }’9:} 5: /2 oc|G ”BOQ
3%(;@ 303 x) O be. ilede

L= 97° £ [0]° o 307° 1o ZH "3”——"“‘“@{

(i) Determine the range of x which 3sin @ x) 3 cos@ x) >1-2cosx (2 marks)
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19
24, A particle
Moves is gi
N along a straight line such that jts displacement s metres after ¢ seconds is given by
TPl +qt : i
s 91+4. Given that jis velocity, v after 5 seconds was 28 m/s and its acceleration, a after
seconds was 20pyg2

) Determine the value of pand g

\/.g\ =3t 2Pt +)
3(5)- QP(BJﬂL-l&

I5>0p4g = o
P19 atzy
Q.- d\/ "
Jt “6t-2p
6GB)-p =20
"Q\D =—D 91
~| 0(55-1- 9=2~47 i, P A‘ j;)o]‘g
b) Fmd-the values of ¢ when the partlclé 1s momentarily at rest. 3 mar%s)

| S=13-54"+ 3t Jrzf
V= .d8 - g4 T
%t%tfz = 0-

M’ ._Mmhz ecr i 3 s,

/ M Cb\fed‘mﬁ%ﬁ"" She.,
/oA acouracj bbb valies

)»zv:Calculate the displacement of the particle at 7 = 5 sec onds (2 marks)

. Vo= s (5)+3(5) 14 / M, Oouredt suLSJer)on
| = 135125 415 +4

Bﬂ \/ A\’ “_Gmum(ﬂ-
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