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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 Il.

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

(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.

(i) Candidates should answer the questions in'English,
BHE
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SECTION | (50 marks)
Answer all the questions in this section in the spaces provided.
1. The expression ax’-60x + 18 is a perfect square, where ais a constant. Find the
value of a. LQJWI{S>
L a ks
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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) \ hb =42
Nax k= 12685 x&4
i
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3.1 Find the area of a sector of radius; 10.5cm subtended by an angle of =n° at the center.

3

%1,71{ * A= %’/\%WJ‘QM)WQW
€ < 7 = 57.7:5,/)-‘7
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4. Without using a calculator or mathematical tables, evaluate; (3 marks)
sin 45°+cos 30°

‘/— _‘_Q tan 30 HJ‘[_‘_ I’):_-
43 Qj\/\v\ =J6c+3 /2(‘]

RE +J’g Nk

G e | ==

.
—log 625_4,1—Iog125
5. Simplify the logarithmic expression; 2 3

Lﬂ? [ﬁb X5) 1/
Loj( )

d’.—-—""_..- M
745
5
=AM
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.

" (3
marks)

m: | €%
h=p(1 )" | T
2048 S"o,mm%f/w\ | 05T99F= 14 37,

N, 005197611 = 2
w:;0+flgb> ¥z 509993 Y~

£ = U/ A
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7. Aquantity P is partly constant and partly varies as the square of Q. If Q = 2 when

P =9 andQ = 4 when P = 33, find the
4 marks)

Q.

Sl el
| £
:@%ff+i¢?+

value of Pwhen Q = 1.5.

M= 2

- 2.
PEK+ Q §-Kyt8

P=K+mM& Ny | K=

*1+2&*“/ﬂ7

9= Kt 4M P=

Bkt lfm ™| P EA0R)”
“R% = —i2m P2&8 }‘7

— 12 = —_—

8. ]Expand (3x~5)" and simplify hence evaluate (1.5_—0.2)' : (4 marks)

i, 69" e

2Y =« & 8/‘ OI.b'jLL ’0?
K= @« 5

Y 0.2 —

| 4 f

spy= nz+ Y T |
§'5j% {S f’g’f(o-sjﬁ.,g}ai ; 1@,_;)(9.._1}3-(-@;2}
a

s o bechos
A committee of 3 people is to be choser

y randomly from 5 men and 3 women. If every

gender must be rebresented in the con]mittee, find the probability of choosing more

women than men.

202407

(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

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

!(\MW: &‘lw} :)§; c/-{:
onflaftap = xhee = wii sl

)éﬂ&:/l{/z - ‘N'

k| |4
&P:&L ' \

—

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

P 0 1 7 3 4 S 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)

- 22‘ T [ i ]I BE 1 = + o
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Q 20 : = 1 T % L
' | | | ] ] -
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14 -1 J-tt—HHE A . ! i e ’.{, 1 5 D i . {._
2 : : -
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N
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(b) Using the graph, find the law connecting P and Q. (1 mark) p
ﬁ‘ﬂd{év@ z [F2-5.2 — @" BP Q-Q/I/
S~ | _t,__g_
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FSIRX= ({05 X = O
Sin Kz [« Lo ﬂ
8’([_ (‘oﬁx)._lfum . o’“’\-

M O X et

Rt (2L0X=8=0
ﬁéﬂt (O£ X =

13.In a transformation. An\gbject with an aLre
whose area is 36 cm?. Given that the matrix of the transformation is

the value of x.
f%g:é’“ = 4X- AK-1)
5::: L4 X=X +2
2% 4
2.
;;X ==

14, The gradient of curveé at any given poin
passes through ('1,2), find the equatio

F ing Kenya
202407 eaturing Keny.

12. Solve the equation 8Sin®x = 12Cosx for Qsxs 360°,

6

(4 marks)
TY>t2g-g= o |(05%X=
fol'f'Zj—l =0 X=60, 30041
9‘31+L(j-j"?‘ -0 Z['_*_"_"_k:é

%(j;:g-fm?dfa
1) (1) =0
(j: -2{ Y= }’2’5([

a of 6 cm? is mapped onto an i 33

e
1), find
X

(3 marks)

4
2

"

tis given by 2x*~ 4, given that the curve

n 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)

s TP

16. The figure below represents a cuboid ABCDEFGH. AB = 32 cm, BC = 24 cm and
CF=12cm.

E N\ F
H [[ G E
/ 16 J
z,‘f D _/,/’ P c
g3 $
. = ﬁ,?‘
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)

[ 2-

. WW p=farl L=
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SECTION II (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
150071 27000 10
27001 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)

—Taxasll (Ntomg = 38 ZRDH‘&?OD-f'é'S’éD M
= 5h. §F 770 A

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

laoveX 16 = [200( |, vsc QL = |36 +1990 H bzo ¢ (250 123(

‘ = F94
lg, 000X €= 12 .
i fset da= Fasi- 1o o M

00 D:’JO
e " S CKé A

a7 =P e
[P VRN / e sy
Fatx 3= 2114 |4
(c) In the month of December 2023, Silas’ tax in the last band was Sh. 2 556. /(.,l
Calculate his net salary |n December. / _ ____,/
e [328520 ol
= 4 ;
% “chum(m 5«1@1“%750 el
DY= Q55600 1S R0

W = 2D %, 520 —(§2 4‘2{‘4-25:: ' tsv00
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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

S %ﬂﬁ Sublnded by & (hed Qv fo Vot
I 572/712&1_(%4‘7;56 #VMJ%T%C%M

av a et POR.

(i)  <UVT _
‘ ol by Yo Same ond WT to
li} « cublended
V. | -im@m oV Same S4fmend:

(i) <PQT L—r0< =dy' augles Sublendsd f/ Sme Chovd

A’?flﬂl in a Ezlrnjﬁﬁﬂ
) <SW 95" 5}7;705/‘@ aNgle Tn ac]cﬁc Guad-alatesay
Nasu add yp V80"

(v)  <QXS

' sum m/fﬁlm i U Fmple §XS add upto
160"
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19.(a) The first term of an Arithmetic Progression (AP) Iis 3. The sum of the first 6 terms

of the APis 78.
(i) , Find the common differencejof the AP. (2 marks)
=& (Q)(S’-f— 6-1)d) b
78 =18 +15d
i5d = €0
g "
(i) Given that_the sum of the fifst n terms of the AP is 406, find n. (2

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

marks)

= 2 (M {n-O)d )

oo Y t0-5)

} Ho08=3N -{—EU’%-'M

1,‘QJ\1+P]-L{—00’-’-’0

Nz — £ (1% 4x2CHe6)

i V4

- —

(544 i

Dz A
N=#s(F

ee terms of A Geometric

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

()

The first term of the GP;

(ii)

202407

(4 marks)

’JH'(( ﬁ%?cf (“+6J %{M‘f&u’f‘fd ﬂf'{f— QJPZQA+?QIL
a+za a.({c(__@/w\ %A+5d ~bad-qd*- o \
Cl af?ci o B ‘

s |
dfa-2d\ =0 g
fid 4+&Jj a*+z¢)a+zd ) _2 ARG

( A ( ( ) a=3d ¢ fr= g M
The sum of the first 7 terms of the FP, to 4 significant figures. (2marks)

= |
S=al-1)) g
| =Rere )
~ - ( -
=8(15 l)\/w T
|5 — 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 =aand OB = b.

QO

A B

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

() AB (1 mark)
-a -4 é \/ a
(i) oOC (2 marks)

0(-— o k+AC {/N": i
(i) BD (1 mark)

Bb= @A+kﬁ '

(b) If BXZhBD , express DX interms of a,band h. / (
mark) h q
- 0B BX -2tk 5
s 1}?~+ U/A -> O

(c) If oxZo ¢ , find hand k. (3 marks)

OX= K/}é.‘il «%h) \ék‘-‘%}\ > h=%K h= B/X%L
ON "/;)"fl;-l-%’Ka %Kzl-—h ’ h
FYASHE i Y,
NAYE GO %Kk=1-%K z
K"?"/i
(d) Show that B, X and D are collinear. (2 mark)
Bb=Ya b BX=yBb  BX|BD wik pant B o

Py = y(g&_; hence 2, L b e dinom.
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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)

transformation represented by matrix M ( 0.6 -0. 8)
0.8 0.6
(@)  Findthe coorAdlnsg.es of triangle; A'B' F ' : 2 marks)
Lo Al Bl c
“ 8 = (1-? B'(=3, 1 )
3’5(3 BI%J: -1 ~3 *‘f) ) Y4
r 4] o
0 G’ C S _3 ’ —a
b ) on the grid below draw Triangles ABC and A'B'C'. (2 marks)
f !
‘ . - ‘.
li \ n L = 2—
\ [ P 7 74
f : G L] ¥ ; 1\
! . T T
= Y ] FIEA P . ': A —t—z_
- \ 7 s
A I :‘ T4 t—
- / Ml /] v
s = - L \ =
1 ’ f \ i
1 I {
1 \ U 3 4
1 \ : gr
A v e
™ ™~ Y A -4*‘
= 1 ALl
- A\
N -'_ i
; : TR !
(i)  describe fully the transformation M. (2 Marks)

T U oa piction; Ling & n@%wme,gf

(c)  Triangle A“B“C" is the image of triangle A'B'C’ and a transformation represented

: 2 -~
by th a2 )
y the matrix N 4 3

(i) Find the coordinates If\rﬂngle A B"C" wp-triaaer Bo i oty

2 fl\ ilfl Kl P—_; Gll ZM ./H
. 3) o 1 -I - _!5 A —,o ]j‘n( ) B”(“;“J ((_of !d

(i)  Determine a single matrix that maps triangle ABC onto triangle A"B"C".
(2 marks)

MYaERs)
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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)

wtt= oV 5

(b) Find the shortest distance from P to Q in Eikometres correct to two decimal
places. ? & [‘_H_D‘ﬂ, \ C (2 marks)
A M,]
-2

Tao T KBS

= 1123 km

el
(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) /ﬂ’(‘
//
Z‘;@%L ¥y i ™ ) K(le NER 1}‘1:')
(=93 4 -
o = A0y X 260 x F . g
fuxlsircosto) | A3 4T “’9/””\
= (2047
(ii) 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. W ; (4 marks)
'—r: I}: —r':' !GH'}} }fo_fmr\l
j> S |s™ Q;.H'; 7
" npa =l 952 km .:H‘m Ihasn.s. AT = |, 330
1 = doookn - drov pry Ul ke

( | 9 550K G- | 23

SN U Vo PZHIAS & g st Py

= (07933 m  [Dlleaain Loy

. - V4]
202407 Featuring Kenya C.emf:catgr gg }S‘zecondary Education, 2024
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23.The masses of 64 hybrid goats in a ranch in Laikipia were recorded as follows:

Massinkg |15 19 [ 20 24 [ 25 29 | 30 34 | 36 39 | 40 44
No. of goats 9 12 21 15 5 2 )
_mﬁng___QMLSl( W2 | 5% | 62 | 6y |
(aTDn the grid provided, draw a cumulative frequency curve to represent the above
information. (4 marks)

o [T T ——
{({% ‘30_ = ¢ 1 2 3 o o e P - i , =

2 5 245 5 39S S SS .
1445 195 ks 245 3#e5 N e (kj )

1
. ] = AE ;
o e 1 o e H- A ) O O = =
[0 o o - - ==
- 117 111 i . -:_'__....:.I I e 1. ==
17 1

(b) Use your graph to estimate:

i) The median (1 mark)

Qp = AFS5

Featuring Kenya Certificate of Secondary Education, 2024
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202407

15

The number of goats that were overweight if 36 kg is the recommended
healthy weight. (2 marks)

G- 60:;&;&%/&

The range of weight of the middle 40% of the goats. 3
marks)

o~

enya Cemﬁcate of Secondary Education, 2024
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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 h
§ £ ;
AL+Y 7H b

x4 4410 %

(b)Represent the inequalities in (a) above on a linear programming diagram.(4 marks)
g T 5 y ' ' ..

/. =1

Eg TR _’-';:;; ' ég‘z«%
EREN [ Tk 7L W

i
i
17
T

o~
i
Y 1
|
TH AN
N
"
i
7
—
,'é.:

Uy
1
]
-
1
\
I
T

~1 A
-
'L(-x- 1 T d /
L = - = 1
- EaNN BEe P
Foa -
3 » I g
17 ]
= T N\
A1 @ ]
2 " =
L4 4
f 4 W6 I i A g
14T anh b i\

B PN

'0:9;3/‘&56"18’?0

(c Using the integral values of x and y, list all the possible di(r;ensiig)s of the
[ ma
floor hence find the maximum possible area of the floor. o4

)
(3 ‘), (’5’,5)(3; 9, (2,3) (4 s = 808 !
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