467

0022

THE KENYA NATIONAL EXAMINATIONS COUNCIL
Kenya Certificate of Secondary Education

12171

MATHEMATICS ALT A @ Kawi Uawjals
Naisi Ackd

Dec. 2022 - 2% hours

Paper |

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

Instructions to Candidates

(@)
(b)
(©)
(d)
(e)

()
®

®)
0

@

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: Sectlon I and Section Il. -

/

Answer all the questions in Section | and only five quesdons from Section 1L

Show all the steps in your calculatlon, giving your answers at each stage in the spaces
provided below each questlon.
Marks may be given for, conl-rect 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 conslsts of 19 printed pages.
Candidates should check the question paper to ascertain that all the pages am printed as

indicated and that no questions are missing. _
Candidates should answer the questions in English. .
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2 ©MKaranic Wangala, i goleod.
SECTION 1 (50 marks)

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

Solve for n
6n 25

n—=Yt n

h(6n) = 25(n-1)

eni_asntas=0 v

(3 marks)

en*- 18n-1onta5 = 0
@"—5)(‘2”‘5) =o v

M-5=0o = n-_-z_-_- ,.ZS

L
NRVI—«S:O;) n i m

—
_—

DY

:2}3‘

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)
fie = §o B =g-%=%
Mrm[) = %xg =T s Rem =F-% /%
lwiat. = zp = 13660

‘ zsxramxﬂg I
= K. 'gf o>

n
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3 © WUavani Wowfda, i ati-od.

3, Solve for x in the equation,
s =1 =25 = 500 -Zsk = &0D (3 marks)
B & _ 5po K = EBXZ, = ~b25
558 5% 0 v 5 BX= G257
Lt &% Lo & 5¥=_ 5t v
. }:5 K-k = 5o X 14 anWM':'ﬂL/ﬁvMﬂﬂ‘ nurdaen
4.

Kipkoech and Tanui began a 5000m 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 linc after some time,

Determine the number of laps that Tanui had to run to complete the race after they were
together. (3 marks)

2 ‘12‘; 80 Tl:me TQRQN(E b?. "u?dt\pf a%aiw ; _

|6 = 2 =

5 f’rﬁ LeM X3'X5 = 120 fec.

e 0 v= T

“’ng Wo. 4 lapa made by Tonus i

3 ) o v’
| , 56 Qemam [Q,A = 5000 g~ - };’L‘ A.

A e 200 | Ple

5.  Simplify

18ax — (3a—4x)(3a+4x) O Bt}

3a—8x

Ba- #x)(34+4x) = 7= 16x*
v

. oy
)8’4)(;(‘(7‘; 16x%) = [6x°+I189x - qa?
- 8X

3a - g

= 16X "+ 24ax - 6ax—9q?
38a -exX

(2 x+39)(2x>8)
e
/

= = 3AX=-3q v

Kenya Certificate of Secondary Education, 2022
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4 © Waaw Wangdls, b 0hod,

6. In the quadrilateral ABCD, AD = CD = 6 cm and BA = BC = 12 cm. Angle ADC = 300°,
A
s
Calculate, correct to 2 decimal places, the area of the quadrilateral ABCD. (4 marks)
At
Mr AAde =) x 6x6 SiwCo = 973 cu?
LsF = 12 _ = 2% =
z =2 D =2 = 4
' v’
Aq AABe = 4Xx 9737 = 3673 eu*
-
A-G ABCA = 3613 -9{3=27{3 cu*
v’
= 46.77 em?

7 A watch loses 8 seconds every hour. It was set to read the correct time at 1100 h on Sunday
Determine the time, in a 12-h i i
ferilen Osooah. our system, the watch will show on the following Thursdzg whe':ls )

mar
Hook dun. — 1100W Wed. = 263 = 700
ftook hd — caoh e = gL
-
Toha) = 18172 = 90k
Time lost = %oxe = |13 ML,
éo
Cr /
Time on Thay = 5:00 @M |5 410
= 4:48am. .~
Kenya Certificate of .S;econda»y Education, 2022
21/1 '
317138

Scanned with CamScanner



s \‘\\L\‘aunl W.NH Bt

g Ak Ng ;‘:‘:"\":uf‘c’: :““H B and maintained an average speed of SO ke h. A car left town A
for fowR B B.th ~| A and maintained an average speed of 80 ke, At the time the car
‘n\\\\‘ W own B, the oy S km to cover 1 own B,

Detersmne the dislam: bﬂ\“\.ﬂ own A and B (3 marks)

ﬁh‘( fowan H Car = v;‘; L
:hd‘thﬂ b -Lvh'f T ox %g + ‘_‘Q‘\\‘(é) = (I“ 25)
oY

Whan & amved ot & ’
0'62\51*\3\6 = X-QA8 V

('- 0-6‘25\ X = 35t2y9
X = 16o Km v°

9. PotlLilXkmona bear‘ug\\fs_’goow from poet K. A ship left port K at 1000 h and sailed at &
spead of 40 knvh along the dearing of S60°E.

Using soake drawing, determine the bearing of the ship from port L at 1400 h, (4 marks)
5\‘\% N

N (’“Q)‘.'::L

\Bﬁq«""’t W N8&E Y
« 083°

Eadwcation, 2022
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6 (© Karans Nah(g&‘q,ﬂ(bi 1Behesl,

10.  The image of P(—2, 5) under a translation T is P'(2, 2). Q'(9, —5) is the image of Q under the
same translation T.

Determine the coordinates of Q,

Lot T = (1) IF(_‘;) , Lt Qa,b)

e i)
(X -a) _ ] Q o ﬁ
'(”j)+(5)'(1)/ - (f;\*(*s)'('é)‘/
A-A=22c)X=H 41"?:‘1.:)6!:5
yts=ag 4y =-3 -34+b-509b=-2
Q(‘E/“‘Q)‘/

Arab Emirates (UAE) dirhams on two different dates as

(3 marks)

1. AKenyan bank bought and sold United
shown below.

Buying (Ksh) Selling (Ksh)
Ist August 2021 1 UAE dirham 28.40 28.90

16th August 2021 | UAE dirham 28.00 28.40

A Kenyan tourist who travelled to UAE on 1st August 2021 converted Ksh 130050 to UAE
dirhams. ‘

During her stay in UAE, she spent 3520 UAE dirham
16th August 2021. On the same da
shillings at the same bank.

s. She arrived back to Kenya on
y she converted the remaining amount of money to Kenya

Calculate the amount of money in Kenya shillings that she received from the bank.

Divhans 1eeswed = !évg%D/ of 4 00 Dirhama
28.90

Rovannder q]‘ﬁzv oxpene A ;

(3 marks)

Kb 10tomed = 980X 2.8.00 v
Kal.. AT 440 «

n

Kenya Certificate of Secondary Education, 2022
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7 © Karani. Hamjalg Wbt sehod.

12.  Anclectric post erccted vertically is 20m from point P on the same level ground. The angle
of clevation of the top, T, of the post from P is 30°. Given that S is the mid point of the post,

calculate, correct to | decimal place, the angle of clevation of § from P. (3 marks)
Austel, RT = 20taw 30° o Il.65M
T Rs = 4 X 201a.30" v
- ~ 10 fn 20" ,i5.'l‘1‘f'4
p =fad! (s | w1
: = Gl o~

-3, oM Q
13. Given thatA = [ 2 ], B= ( = ] and BA = ( 126 Y J,determine the values of
-u w

u, vand w, u 5 5 (3 marks)
X2+ ~3K24  TXC+ -3x5 I$-64 27y
7 -3\[2 ¢ _ TXa 7 5 >
88 = [cu sl{2u 5| = luxas sxay ~UXGt x5 BU 25-¢y

-G 2T <
- w v
g 25-69 6

2

= 8U = {5 = 1Y
> YV = 27 &//fﬂq”
& 25—-6@)=0 = Y = 13

Kenya Certificate of Secondary Education, 2022
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§ @© WKaanv Navgﬁh,ﬁﬁimd-oﬂ-

tively. The diff; :
14.  The capacities of two similar containers are 54ml and 250 ml respectively erence in th,
heights of the two containers is 4cm.

Calculate the height of the larger container.

(3 Marks)
|8
VSF = 250 = 125
) i
LSF = (B_g,'é__(}g e 87
21 ~ i %’
e ? = m v
3 X
BX= 3Xt1a = X = 6
H - -
-4 /0'3” Lorbmer = 614 = 10 OM
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. (2 marks)

Mean = (48x65)+(#45<62)
(3t 45)

(347

1\
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16.  The base, ABCDEF, of a right pyramid is a re

9 ©Nanut daq&fq,ﬂ’ci/odwsf.

gular hexagon of side 2.5 cm. Point V is the vertex

of the pyramid and the length of the slanting edges is 4 cm.

Draw a labelled net of the pyramid.

(3 marks)
v
% \ v
E C\b
— T (B‘ 4 HQXq&on
) k& J |g¢ja,[¢l Az
\'3-9'.
v (e 2
v
Kowvn Cortificnto nf Cornvden. 3. .o . 2099
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17.

nnes of ston
A contractor hired Wema and Tatu to transport 144 to

To transport 48 tonnes of stones for a distance of 28

(a)

(b)

(c)

10 ©® Warane viquxt«,%i ekl

SECTION 11 (50 marks)

vided.
, sinn in the spaces pro
Answer only five questions in this seclion in the sj

es to building sites A and B,
km, the contractor paid Ksh 24000,

, istance of 49km.
Wema transported 96 tonnes of stones 1o site A, 2 distanc

' ant X (2 marks
(i) Calculate the amount of money that was paid to Wema )

49 X e Dv~
43» ‘. X 2400

sl &% 000~
(i)  For every 8 tonnes of stones Wema transported to site A, he spent Ksh 3 000.
Calculate the profit Wema made. (3 marks)
A
EXonAts = ‘lg_x govo = 36 o0p
?T"/ﬁﬁ — @000 — 36000
= Wsh 48 000~

Tatu transported the remaining 48 tonnes of stones to site B, a distance of 84 km. If
Tatu made 44% profit, calculate the amount of money Tatu spent to transport the stones.

o S (3 marks)
Poud - &7 x t7X 24000 = Kh. 72 000 |
Bponsed = 100-%f y rg0p0 <

o = Kok 40 320 v~

Determine the ratio of the profit made by Wema to that made by Tat
atu

4;/ X TRe0d = Kih 3! 680
=

(2 marks)

W: T = 48000:3|680"
= b0: 33 «

a Certificate of Secondary Edycq,;
hEns 121/1 “lon, 2022
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11 ®Kavant Nqng‘aﬂq ) Jgf/ddwﬁf-

A shot put is spheric

6.93 glom® al and has mass of 7,26
). 7 oy

kg. It is made of a metal with a density of

(Take o = —27~2).

(@)  Determine the radius of the shot

put, correct to | decimal place. (3 marks)
Nol. = ZX %,3 yris 7. 26xw0s -~
3 TR
Y = Tx|opxal — 255
¢.93x 4x22
(b)  Abucket js in the slﬁ1rap-e:0f::13"[.:2_—‘5;D # o é. e 1

rustum of a cone. The base radius of the bucket is 7cm.

'll'(!)les bucket contains waler to a height of 15cm. The radius of the surface of the water is
Scem.

(i) Find the volume of the water in the bucket, (3 marks)

N= hyx2 (ro-S‘xqs-')’Xét?*//
5%

= B6ET5cem?
(1)) The shot put ball is completely submerged in the water in the bucket,

Calculate the new height of the water in the bucket. (4 marks)

Ned ¥l = 5.6+ Tabxion
| 693

= "7';6’5 cud 0(470\5.1/7077&:«3
R
_ (#5tx)* = wos.1190476 -
S (45) 3657 §
X = kBt 3941
NW!«&(Q“': 151'%/

= mcu./

Kenya Certificate of Seconda;y

Educan'on. 2022
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12 @ Ko Hahédfﬂ,rdof)ddwa"

i re A(1, —2), B(5, 4
A triangle ABC is right angled at point A. The vcmcgi; of the triangle a ( ) and
"
C(m, n). l"‘)

The equation of line BC is 5y — x = 5.

(a)  Determine: A ‘ 5(5,*)

(1,-2

(i) the equation of line AC in the form ax + by +c=0, where a, b and ¢ ar(g; Fon
integers. )

By= Xt162 y = 5’”?

q*'g,kga‘f’( 2)". Z ¥
el fhe = o a-

j__:u:'t/

X-1

e
= _2)(_.3:1_.1—{—:0 oY ZX‘raj‘rl—f':’D

(i) the coordinates of point C.

: (3 marks)
8e: (55—-)(::15%(2 13y = 26 =>4y =
ae: (3Y tax=—4x! Ba)-x =523 X = -5
= "5
- ax = 30 = m= X =
’23+§><s"f+/ Pty
133 to = 26 6(5/ )
(b)  Aline passes through point A and is parallcl to line BC.
Determine the £-intercept of the linc. (3 marks)
Bl Y5 EXt3 >m=Y
v-(-2) =
X
L = )['x—f/E
Nt G ¥
:{ == }éX—- .,'21/5 =0
X =1

X- 11 = 11

=N

Kenya Certificate of Secondary Education, 2022
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13 @ Ko deﬂ]ﬁ,%f/dwnﬂ.

part of a trapezium ABCD. Point X is such that

20, Inthe figure below li
angle BAX = 450 NCAB = 10¢m and is

By Jow 8oy

& J-fdm“mktt" o §%
&[/lcfh ~ iy

B\ Contfr, L135% 8
& Bised L125°a 2
Bl det.a o §
e[ @ LiaBe
E ' o
i \ B! v BE condusti]
(@)  Using arulerand a pair of compasses only:
(i) locate point D on line AX such that AD : DX = 3:1. (3 marks)
(i)  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. (2 marks)
DE = 4.0 CH v 1 o-lem
(b) Calculate the area of the trapezium ABCD, (2 marks)
A = JXDE(ABTCD) ME = #CM,
| A= 100K
- ' b = o
_}éxzf(!ornr)/ Cd = gem g
= L CM”
3
i

Kenya Certificate of Secondary Education, 2022 By =
Scanned with CamScanner



14 @ ILarany L‘Ia“&ﬂt‘/ )jlﬂ(';dd’tdgr

21" 1I70

veL  (Awount, Kah.)

21/1

Kenya Certificate of Secondary Education, 2022
1

21, The amount of money. in Kenya shillings, spent on airtime by a group of 30 people in a periog
of an hour was recorded as shown below.
2T 20 2t 284 22 25
A5 AC 32 2 3% A4
M 3T 21 29 AT A6
23 M 25 3 280 20
(@) Complete the frequency distribution table below.
WY oy o w2
Amount (Ksh) 20-24 | 25-29 | 30-34 | 35-44 | 45-59
Frequency 5 7/ 9 G 3 52 /fv @5 Yalws v
’ L - 0' 2 / 2 )
. i
(®)  On the grid below, draw a histogram to represent the data.
\p
2 sasasesis ZEEE
— H 1 EeEREaEEEE
£ 2.0 fHHET ’
P Tt
'1\"_’ | Y 11
s i_
ﬁ?'_ [- é -
é\ ] . B v akes
(- ~ :
§4 £ ” 3‘ v baxs
d .24 /- =
£ i T
% 1.0 i :
0-2 : T
06 iy
/ 4 / ;v -
O'Lf y y, / A pd ﬂ : :
4 A ;7i - . i
0-a AV A A, H
/ gz'— Y )[ Vl VIA / 1 B
0.0 4 > %
’4, e 295 395 4 156 59.5 €96 196 g (3 marks)
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15 @ U piane ln‘au.ich, #ol'ﬂtLaéf,

(¢)  Use the histogram to determine:
(1) the median amount of money spent on airtime by the 30 people. (3 marks)
A= 5X1.0 4 5X1.441.87 = 5X30
(BL= (B=la = 3
) S (%’3 o 1,667
Medan = 29.5 + |66
= (]
231 [7

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

BX1.0 + EX |- 5 + 65X\ & + TX0-6

=05y g

= &0 fwr(e. v

-— ANAN

' Scanned with CamScanner



16 @ Ma{ar@ ”Q‘dﬂjm ]d?l/bdwg

= x* + | drawn on the same

d2¢d + | :’..".\f_?

~UTVEeS )y = X

y=x + |

T T >
3 4 5%

0| I 2

(a) L sm’g t_hc trapezium rule with 5 strips, estimate the area bounded by the curves
L=2x"+ Ly=x?+ landthelinesx=0andx=35. (5 marks)

X]0 [ 1] 2| 3| 4] &
2 =% |1 | a1 [33 & [
2
{

X*tl =% | 1 S5 1o [IT G
I=(%-%)| 0 4121 1p]as]

= /',H{(Oraé)'r 2(1t4 +9t16)]
= hahy Ay dinde <

Using the mid ordinate rule with 5 strips, estimate the ar ' n

e ! ! , ea bounded by ,
y=2?*+ 1,y =x2+ | and the lines x = Oandx =35, e (eSs marks)
arks

X [0:5[1-5]3.5|3.5[45
K1 =9 (16 55|35 5508 v
1 ="a [1.25]3.25 7. 251325 |d]. 25
%-%)=7 |0-25[2.25|6-25|R25)10.05

7

(b)

A f(0-25*'3-251-6.95+12..25+10.25)/

I

1)

414 % thnds.

Scanned with CamScanner



23, Asupermarket sold 530 packets of milk daily when the price was Ksh 50 per packet.

Whenever the price per packet w
decreased by 20,

17 @ Kaune Naq%(«,ﬂb’,«dw

as increased by Ksh 4, the number of packets sold daily

If n represents the number of times the price was increased:

(a)

(b)

317138

write an expression in terms of n for:

(i) the price of a packet of milk afier the price was increased. (1 mark)
= (B0t 4n) ~
(i) the number of packets of milk sold after the price was increased. (1 mark)

= @30—- SLOH) v

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

S = (Bot4n)(530-20n) .~

= —8on" + 1aom+ 26 500
o _son® tllaon + 26 Boo v~

Determine:

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

%T'S":O = -16on 1'”2«0‘/‘/
n

e =2 T

(ii)  the price of a packet of milk for maximum sales. (1 mark)
v
Bo+4x7 =18 Wi
(iii)  the maximum sales. (2 marks)

S = -s0(1)*+1120(1] +26 500 .~
= Wah. 30 420

Kenya Certificate of Secondary Education, 2022
121/1 Turn over
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Triangle ABC and A'B'C’ are drawn on the grid provided.

24,

s 1 1 " 1~‘ * 1 -
.*P..ill!r 34 i = . I o I
|,>... 14 —— .__ } \ | _h. ] ..\
A ‘Ln el ] HEH ]S i
H ' |
A R B S N R SN R N A T, AR
—H =N N DS o R [ o = = ST
RS =) E 1 O - AR _ / P g
! =
H _ ! 4‘
) .

= T SN S T
| “17T3 ! ] 4 |4 TN b A !
I T 1 ] ] = Kl Nl 1 I !

e 8 Y e GES ] T R __ N N1 \.?-..,
\,T .1;..1[.;*1._; .,..ﬂ.m.l!i ‘,_/.,/_A/.w../m, » _J\ -
37/ Ho __,.,.».u,,t..,f ~ ] H

4 Hi e :__i“ HEHE TN A '
e e e e e A

. T = I _ﬁﬁ T T.. 11 w? . ME N
it 8 A A A o s s

Describe fully a single transformation that mapped triangle ABC onto trian

(2 marks)

gle A'B'C’,

y
2 ound eunkie (0,0)

Eh‘avafp:ut

(a)

) }dCﬂXﬂ.K}ﬁJm’ -

ned with CamScanner
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19 @Kamy{; Naanlﬂl;{/dc(wé{.

(b)  On the same grid, draw-

(1) triangle A"B"C’

"the image of triangle A'B'C’ under a rotation of +90° about
O (0, 0). .

(2 marks)
All(gv 2‘ gn 6 é) ”( vrg\%
! ) © ( e, C7(2, L{) Q;'I\&vl}y
(i1) t'riﬂnglc A"B"C", the image of triangle A”B”C" under a reflection in the
liney = — y, (2 marks)
”r - - "~ = " e _ ¢
A ( 2 8) / 2 ( G’ 6); c ( ot l) v@"’vyy
2L

(¢)  Draw the line of symmetry of triangle A’B'C’ and hence determine its equation in the
form y = mx + ¢, where m and ¢ are constants. (4 marks)

@’r - G)’ (G/ —5)

= "‘5"("6} = . o= - }‘/&‘ v ad /e
3- ¢ S f

Oy G
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