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Instructions to candidates

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

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

(c) This paper consists of two sections: Section | and Section II.

(d) Answer all questions in section | and only five questions from section Il.

(e) Show all the steps in your calculations, giving the 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. ’

(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.

() Candidates should answer the questions in'English.
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SECTION | (50 marks)

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

. The expression ax*-60x + 18 is a perfect square, where ais a constant. Find the

s

M

%nc at the center.
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2. Arectangular plot of land|has length of 125.8 m and an exact width of 84 m. Find
the percentage error in calculating area of the plot correct to 3 decimal place. (3
marks) %" F =4
Nax k= 126.95 x&4 |
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4. Without using a calculator or mathematical tables, evaluate;

L, +43
ff?i 2.
Z_ =

&

a3 +018 X
CRERSIE:

2o

5. Simplify the logarithmic expression; 2

sin 45°+cos 30°

X 28

tan 30°

(3 marks)
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—log 625 3—1log125
13

=1
log100= —log16
2

(3 marks)

A man who deposited Sh.50,000 in an investment account compounded semi-annually

had at a total amount of Sh.70,925 after three years. Calculate the rate of interest per
annum to the nearest whole number.

marks)

k=p(+3)"

\b
wf; lT%)
Zoom
202407

'3l19‘?£L17: fglyJDD(1-4j§§§§§>

K =

121/2

\UF:PTSZ, f(—

/MM [0STI9F= 1t ‘4}.,)

0: 057174611 =
5'?74;’-6 Y e

=/ A

Featuring Kenya Certificate of Secondary Education, 2024

o

S

Turn over



7. Aquantity P is partly constant and partly varies as the square of Q. If Q = 2 when
P =9 and Q = 4 when P = 33, find the

(4 marks)

Pkt Q"
P= K+M5{7’M
T= Kt 4M
33Kt 16mM M\

I ————

“RAH = —)2AM

i‘Z- —PQ-—

4

value of P when Q = 1.5,
Mz =

?:‘.K+8’
{L:,

p= [+ 2™ ‘/7
Pl +30r<)
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8. Expand (3x- y)" and simplify hence evaluate (1.5--0.2)' ,
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9. A committee of 3 teople is to be chose

gender must be re
women than men.

M
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n randomly from 5 men and 3 women. If every
resented in the committee, find the probability of choosing more

(3 marks)
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10.An inlet tap can fill an empty tank in 8 hours. It takes 12 hours to fill the tank when
the inlet tap and an outlet tap are both opened at the same time. Calculate the time

the outlet tap takes to empty the ful\ tank when the inlet tap is closed.
(3 marks) i

inLetfap = B -’-)@ o =
oudboMay = 3chve = Jy, RAh s "

k= “"‘ M
ercke | | 4
Y=k S

11.The table below shows the relationship between the quantities P and Q.

0 1 2 3 4 5 6
Q 2.4 5.2 8.4 (11.6 [14.0 |17.6 | 20.4

(a) On the grid provided, draw a line of best fit. (2 marks)
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(b) Using the graph, find the law connecting P and Q. (1 mark)
Grodins = B2 23 Rospy gk /
S|
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12. Solve the equation 8Sin? = 12Cosx for Qsxs 360°, (4 marks)
FSIRX= (2[0S X = © TY ty-g= o [(o5%X= L
QY™ -2 = =
Sz (- (08X j}*ij % =P X=6o 30@]74
w| Y +uqy-Yy-z2-o | :
% (1- Cox) - acos :oh\ 2 J-J _ “
,, L (ft2)-1 (2 =0
e, (Oﬂ—i)(ym =o
R (2L0X=E=0 R M
MNA (DX = .L
13.In a transformation. AnBbject with an area of 6 cm? is mapped onto an ifnage
whose area is 36 cm”. Given that the matrix of the transformation is ; < i find
the value of x. (3 marks)

28 = ax- a1y M

5
b= gx-xtz
264

gte

14.The gradient of curvéat any given point is given by 25 4, given that the curve
passes through (? 2 ), find the equation of the curve. (3 marks)
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15.AB is a fixed line segment 6cm long. Point P moves on one side of the plane of AB such
that <APB is always 60°. Construct the locus of P. (3 marks)

SR

L)

16. The figure below represents a cuboid ABCDEFGH AB = 32 cm, BC = 24 cm and

CF=12cm.

E N\ F
| g
H ([1 G x

/ 16 J
2f /D P £
e3> &
/‘/ ﬂ’b‘
A 32 cm B

Given that M is the mid-point of EF, calculate the angle between AM and plane
ABCD, correct to 2 decimal places.

(3 marks) éa__%@
I(J%T/ é R 57 1//(’{
Tans - /|
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SECTION I1 (50 marks)

Answer only five questions from this section in the spaces provided.

17.The table below shows income tax rates for the year 2023

Taxable Income In K shs per month Tax Rate (% ) per month
1 15000 0
15001 27000 10
270017 37000 15
37001 45000 20
45001 50000 25
Above 50000 30

In November 2023, Silas earned a basic salary of Sh. 38 320. In addition, he was
entitled to a house allowance of Sh. 12 800 per month and medical allowance of Sh.
6 850. He also has a non - taxable risk allowance of Sh. 5 000 per month. He
contributes to a provident fund of Sh. 3 500. He also has tax relief of Sh. 1 480
monthly.

(a) Calculate Silas’ taxable income in that month. (2 marks)

“TaxXaste INtomg = 3€ 22,0+19L2029+6952> My
- sh. &3 770 VX

(b) Calculate Silas’ Pay As You Earp (P.A.Y.E) for November 2023. (5
marks)

|2oveX 1 = (200 (Pvsc AL = |8 199D ] 604 (RS0 T2
/@ M
| = 394

el dax= Faw- I oo hl{
K000 X’r)y: | 60 :
& "1 S 6 Aq

/0,000)( ("(50: =

TR A S
90 %D AL
Gy 3y - 03 (.‘j ’“—,
74 o /fb 2291 |
(c) In the month of December 2023, Silas’ tax in the last band was Sh. 2 556. / /(—(

Calculate his net salary {n December. -

(3 marks) j " 5 -9 /h’\’\ =53,3713
y\zo = Q.gg . =

J s chlf/mm Sa, fﬁ’;éb ! e

QSSQSD 1 S20
4 S8 50 -—(J f;,zﬁ-is‘o -{5000
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18.In the figure below PQR is a tangent to the circle at point Q <SQR = 54°, <VTQ = 41°
<UST = 22° and <SUT = 40°.

Giving reasons, find the value of

O PV g’ ﬁﬁ sublbnded b « (hed Qv fo Tor
« same ac Y, 47;@ Sormad bf Vo Chovd

W PT LTS =4 qigios Subbended by wme Chn
/r?flar in a svz’mf/w
(iv) <SUV fqg" 5}7}705/11? Knjlg in agfc[ff gmaLﬂW
Nasu add yp b V80"

(v) <QXS
76" sum anples jy Uy Fple §XS add upto
160"
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19.(a) The first term of an Arithmetic Progression (AP) is 3. The sum of the first 6 terms

of the APis 78.
(i) , Find the common differencejof the AP. (2 marks)
=& (236X My
FE= 18+ (5d
15d = €0 A—l
d=5
(i) Given that-the sum of the fifst n terms of the AP is 406, find n. (2

marks)

(’La #n-Od )

aW: Yaxa+0-)%)

| J0 6 =30 4 LA-20

(b) The 2™, 4™ and 7" terms of another AP form the first tF

Ml Nz — £ [ 1% 4x2(-4:5)
AL

AP ~sos=0

=it V4

QXA -

f¥= i
N=#<(|

ee terms of A Geometric

Progression (GP). If the common difference of the AP is 2, find;

(i) , The first term of the GP; (4 marks)
a+d a+3d, a+6d %(M’LM‘LM ﬂ'if' ad Fgftc‘f‘id:&
s cl
s 4-{-701 Ad-3d* = o {a'.; gb]
d(a-3d}y = o
(a”ﬂ%ﬂ (41;;4)@4445 (a:gd d=> ;fegi\
(i) The sum of the first 7 terms of the FP, to 4 significant figures. (Zmarks) =
%= |
5 ’&L(’K = ) % e
=Red e
=15 o/M —
|~ l
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20.In the figure below C is a point on AB such that BA = 3BC and D is the mid — point of
OA. OC and BD intersect at X. Given that OA = a and OB =b.

Q

A B

(a) Write down in terms of a and b the vectors;

() AB (1 mark)
-a ad vb\ \/ Vw

(u) oC (2 marks)
(i) BD (1 mark)

(b) If BX ZhBD , express OX interms of a,band A.

mark)= (UBZ{; BX O h) .)ZV .(.. l’\ g, /B[

D+ hled-b
(c)If o xﬁko? , find hand k. l 9 (3 marks)
OX= K{KL «%b) ékﬁ%f\ = h=%K || 304%
OK ‘/ay\ﬁ.(_%/Ka %K:"('h ,;}/K xs'/ h
Cfha-k | kel -Rk
3 K..-’?’/i

(d) Show that B, X and D are collinear. (2 mark)

Bb J’a .'? BX B)(// @/D Wﬂ‘& Pmy\,l- _g (Mnen
By i (58 Yo 2, 2 sn e dllnga,
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21.Triangle A'B'C' is the image of triangle ABC with vertices A(3,-1), B(1,3) and C(4,2)
-0.6 -0.8)

transformation represented by matrix M =(
el i y 08 06

(a)  Find the coo:kdlnajfes of trlangle| A'B’ F ' ( 2 marks)
6 - B, pKlGc -(1—3 ! (-3 1 -2
ol St ) e H
0 AQ‘ o6 | . _3 , -2
(b) ()  onthe grid below draw Triangles ABC and A'B'C". (2 marks)
i M‘: \ [ [ B
! 1 - = - =
| v S —
i q-’ i I L ; \
D » : ) :-t-l
/! - 1
\ :—- p o A
| i i 1
] T 3 ] I L) /! / ’
A l .
: l \ t_ i
/ N I \ -
t . g%
\ - ads P
~‘\ \ A -—*
HEER S % VAE sasd
TN A X
\
(i) descrlbe fully the transformation M. (2 Marks)

J+ U a pefction: Ling 4 W(Mé Y=-ax
(c)  Triangle A"B“C” is the image of triangle A'B'C’ and a transformation represented

: 2 -1
by th -2 7)
y the matrix N = {° 4 3

(3 _::ind tkl"l{a c‘c(;olrditn‘at‘eyf #ﬁ%ngﬁ‘ﬁ"B;(ﬁ" s S SRR (ZAMu /)L’
MYarks) Lt £ 0 s e
" 3) gl T M }(n( ) g"{lu) 5[4 10)

(ii) Determine a single matrix that maps triangle ABC onto triangle A"B"C".
(2 marks)
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22.The position of two towns P and Q are given as P(40°N,10°W) and Q(40°N,170°E).

(usem = 272 Radius of the Earth = 6371km).

(a) Find the difference in longitude between the two towns.
(1 mark)

1070 = 1?0/5

(b) Find the shortest distance from P to (.\) in %ikometres correct to two decimal

Places.\%@? @\ U{,o'f’. ; (2 m‘eﬁS)
ké"\ 5D
& = ‘_-/Z—é'a‘ XAXZ X 627

= 11183 TFKm ot

(c) (i) A ship sailed from town P towards town R which is directly east of P covering

a distance of 2000km. Determine the position of R. (3 marks) /%r‘
7 Tl DRIV T
(=93 i1 S
o = | Ao x260 x F c i
Lo lsircosko) | A3 4T = Ig/ m
= (247

(li) If the ship departed P at 2.00pm, sailing at an average speed of 150 knots,

find the local time at R when the ship arrived. : (4 marks)
+=- b - T=[ l679:23 Y ’GQLH\MM
' é .‘ s Wtz 7
b= st gm0 Ui s
T = dpookim : a‘OD i Q“l\‘w’x
(‘hwxqmm g- i | 23
| ¢33 Q_” ) ho W}C{; o lp 4 P
= [ 07933 pa) Buleana L&j\hd{ o
- -y |
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information. (4 marks)
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(b) Use your graph to estimate:
i) The median (1 mark)
. -
Qq = A5
Featuring Kenya Certificate of Secondary Education, 2024
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23.The masses of 64 hybrid goats in a ranch in Laikipia were recorded as follows:

Mass In kg 15 19 20 24 25 29 30 34 35 39 40 44
No. of goats 9 12 21 15 5 2
C-F R | #2 | 5% | 62 | &y |

(a) On the grid provided, draw a cumulative frequency curve to represent the above
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ii) The number of goats that were overweight if 36 kg is the recommended
(2 marks)

T 6o L

LH-

i)  The range of weight of the middle 40% of the goats.

marks)
RS /%’::;Lf’/i%
e ’—fo\ 25 £o
0~ Ko,

&)W%ucmhlﬂ £ #MWU
by K64 “_
)t
3¢ St

Gh 72 =
3g.p > IS

A4 - 285
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24, The dimensions of a rectangular flow of a proposed room are such that
- The length is greater than the width but at most twice the width
The sum of the width and length is more than 4 meters but less than 10

meters
If x represents the width and y the length.

(@)  Write inequalities to represent the above information, (4 marks)

Y7 X ;
j A QX y;J
o4y 7Y ?

x4+ 4LI10 %

(b)Represent the inequalities in (a) above on a linear programming diagram.(4 marks)

!
— a

4 !
B

Yt | [T
7

)
)
AT
7
\
X

1

|
111
BramimTm
AU 1T
~3

v

i
iy
E

1

- / \

L N / N\

01 R 3/¢ 5 6 1 8 9

(©) Using the integral values of x and y, list all the possible dir;enas:ig)s of the
i m
floor hence find the maximum possible area of the floor. (

G0, o, (53 (ho) 1] s~ 8ot
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