Name... M/‘%Ri(J N (4‘{; ’{/;f_O,E SPNPPIRIIN. Y i x =Y: 1 | TR

SChool e, Index Number:......cc.corvannnn...

Candidate’s Signature............conmvernecenn., Date: e e

121/2
Mathematics ALT A.
Paper 2

JUNE 2025

2 1% Hours

EMUHAYA CLUSTER EVALUATION 2025
Kenya Certificate of Secondary Education
MATHEMATICS ALT A.

PAPER 2
TIME: 2 142 HOURS

INSTRUCTIONS TO CANDIDATES:
#  Write your name, index number, admission and class in the spaces provided above.

» Sign and write the date of examination in the spates provided whove,
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L

a3

e

_ (a) the surface arca of the sphere.

(b) the percentage error in calculatmg the surface area of the sphere.
3

2748 — 17204/ M

AH%(

—

SECTION I (50 Marks)

Answer ALL the questions in the spaces provided after each.

Rationalise the denominator and simplify leaving your answer in the form va + b
(3marks)

{15 *}‘\-
\\_»1‘(1_

\,"54—2\/—

=

)

M

liv M1

=1 \(Te +2 o+ 2\ v
= Afp 12
= N1+ 1‘/ v Al

# 1o

The radius of a sphere was corrected to 1 decimal p]ace as 3

3.5a

2 > 3
Volawse = &4 x 22 x 35 = 179 7¢w
; - Sk .
: 2
Bl = xl}?\?w = IS4 Cem

A-E = 3-;: %}: “'*”"""“”D"lg >‘~—_;— x 3 5 . .
3 =
o ¥ T T
>/ =77 4 X238 X 35S i:fi,\ngﬁs’ig
/s age Exrvl = 77 . x100 o | —F—— ‘
A . ) . . ¥
O3 3 o0 5) ;&lG‘D ‘/ = (I $K.HZ .,w—q.é.-.S)‘ A
3.5 3,5 = §-LES A A " :
: S ’f“ . 4 o
ke R = ‘f/{s‘ﬁ 0}('8‘5:’ 2857 Z

2,35t

n Taking w = E_;: find :

A1

(1mark)

(3marks)

Find the v lueof p il px? — Ex * 1s a perfect square and p is a constant.

bz yac (,e:, ) - de
9
-, 2 )
272
A} = S
/L ¥
2
\ % s
o5
T
a4t Ik
L e T e ’ﬂ.”‘_ak""ﬁ!i‘!ﬁ‘?‘?--l‘:i’ M?"‘*Yt’“‘)&.f“ e TR 4._,\3._‘,‘3;‘%:'_.:2 e "'\"}n.{‘_!a,_@ DA Iy Bl A T T ey ‘Brﬁ.a FHREER -52

(2marks)
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A U e o e
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4. A circle of radius 3¢m has 1ts centre at (3, —2) Express the equation of the circle in the form

x*+ y? + mx tnay+c= 0 where m, n and ¢ are constants. (3marks)

;J; "’-:'!))N t {.’ ¢ 1)1‘: ,,:.,.)__ ://.
\

YL g T +Y "y hY b g

M |
M

wF M- THY 4 = v A

N : 7 2 _ N . L
5. A transtormation matrix (437 _3 %p)maps an object of arca 21em*® to an image of arca

42cm?. Determine the value of p. f\.ﬂ {3Marks)
' v |

% F ok 3 i Oy Lom o I R
(PI(3P) = 2Unr-3) = = v

oy 5 e \ ; S 1 4
s = o & My

1 B =

E;j!-’;' ""Il}"l_:b‘) hets jd = J,_$ “3 " A'
s np @ T

i -2 =C = P =2 (} 2oty value I ¢

6. Solve for x in the equation.
3 nfarks)

A}

6Cos°x - Sin x— 4 =0 inthe range 0° < x < 180°

g R 1 ‘
(-_ "'i = 5‘*": _’: j ~ :"-'-,?;‘.'*; e :”f” ARy !}/7.
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z ~ r?
(a) find the value of y truncated to 2 decimal placcs 1fx = 200,z = 50 and r = 6 {1mark)

™M = 3f2c0

—
s e

-6

o= o . | £

7. Gtven the function ; y =

(b) Make r the subject of the function above. ' e (2miarks)
. e X . T G
MZo— Yy T = A0 Y=1 A~y A
_ :j .\f' X = 3\5: - jj JZ- e [ﬂ l | e ’

C = Al -Y2
-

s N
. (a) Using the binomial expansion, expand (2 + E) up to the term mx 3 (2marks)

{f"-f-} ;l"’)h-»t“} 20+ 20 My
=45 _H» &J.__ ,A«,.,,'g""”‘ + 'ﬂ’" l// Al

| O o
T i T CUNYy o
{b) Use the expansmn above to evaluate (} 5)5 —— (2marks)

e i A
- ‘V 5(,0 4. AL m?}_-:f*_f_ N-'

- 60, 2204 933;5/ e Z’WT s

{‘3 5) =z 32+ ilT ’|/2— . SJ / ) $§
= A +}2}_} + | 5G ‘f" j. “5 L"(JT 'fv/ AI

9. Five men working 8 hours a day take 2 days to cuitivate an acre of land. How many days
would four men working 10 hours a day at double rate to cultivate 3 acres of land? (3marks)

M f“ *« o A

v % xH X2 =g v, MIA

= ’ :
- 3 o/ajj v E)'

e e gty e "L’.'k.'ﬂ{?‘h’h\,.%c-ﬁ‘}.?) Az mi&?{“ﬂ: it R i i S S e A A R R T G R R R, N R e b e A Y L e SRR TR gy T S S R
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The [oiiili.mw table shows monthly income tax rates for a certain year
| Monthly income in kshs | !a,\' % in each shilling s
l - 4 (Jl’}() |
fﬁmﬁ(}_;; 32,333 A s
32,334-50.600 ff e
_Above 50,000 s bl S N
In Tune of that yeal. an ¢ mr 03 ge eammOb were as foliow:
Basic salary sh.92, 000
House allowance sh.45, 000
I'ravel allowance sh. 12, 000
He was entitled to 2 monthly tax rehet of sh. 2, 400
Caleulate his monthly tax (4 Marks)
. s T N E e $ 5
% 2o da ie A A, vy 3 =7 T ;' N\/\ )
= g, 001 i TSR M
;u 2 & i‘ " G . = N + \ = A 25 3 w _,_;f‘_,.,;_ % :
37 14 @ 23E R025 =2 28R AT th L ey RE
PEE T b ; RYLpe
3 : -i" s H] 7 i ,-‘ _.,. _I, P i A-l
A3 Gy - RN

B ‘: — GG pP A {,‘-'A;Si;&',_"? T
1w a line AR = 9cm. On the upper sidg
thai the arca of AAPE = :
< AP B =

11 Dre

3.5cm* On ih.e-"éazTe Tocus 0! P lecate two

41:;11* = 90

such that

i N T /'/V'—'_X | e - i
S o -\
4 i i: z’f" ‘\'-». }r.-.
e 24, e L el LSS SR
A
4

T
o A i e i

of ine AB. cohstruct the locus of a pomnt [P such

points labeled Py and 725
(3Marks)

5 . A
! wcus g b

F A

i
§
Caleulate the guariile deviation for the following scoies

912 1 'pi 20,23, 24

12.

- b i

(3Marks} |
L?’i / l*' '#&
6”i a .—*-J &




13. The position vectors of A and B are given as a = 2i — 3ji+4k andb= —2i—j+ 2k
respectively . Find to 2 decimal places, the length of the vector AR. (3Marks)

ke = (3)-G)=3) v M

[ae] = oo reyt /M
= Y24

= 90 (f);CI,DLf) v K

I4. In the figure below ABC is a tangent to the circle at point B. Given that BE = 6. 9¢m,
FE =738 cm, GE = 4.1 cm, DC=11.2cm and ED = x cm. Determinc the fength BC, give vour
answer in four significant figures. {4 marks)

BT = jlea x 2 bR o - ,, kil
bc =592 0w LL,- SJ) v

15, Find m given that:

Dby
f'”(s:.:— 12)dx = 16.5 (4Marks) i ','m = jLtido 5
s M T
L= ' .,
(2 Bm" -12m rr:;) (& HH) - A “’) R P —d X
3 _ __:':—} -
I am by =605 MEL - = A
,,;’*5::;‘_3)'—-};1):‘“? -5 = / .

T
B e 2 _B:l;}{_'z.f—“} s M




16. In an experiment involving two variables. time (t) hours and height (h)cm, the following

results were obtained.

Time (t)Yhours
Height (h)cm

a) On the grid provided, plot height, a gamsl tilﬁe._ t(h)

46 | 32
(imark)

P

i 2 Hhnd

rate of change of height with time.

i‘:! ] 7 bl/’j §
H # #

S
e

N
j ff'\\ _ e
2
*
A
= |
s ,
- A g z
"i\“‘ [.. _r_‘l‘\“
Y I
el |
’ ;?L" =
R
: ~Ses f \\
(b) Use the plotted pomts to draw the line ofbest of fit for the data and hence dete-mm., the
{3Marks)




SECTION 1 (50 MARKS)

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

17. Three similar baﬂs A, B and C each contajs grey and pmk balls. A has 2 grey and 7 pink
balls, bag B has 4 grey and 3 pink balis while bag C has 5 grey and 5 pink balls. The balls are
identical except of colour. A bag is sclected at randorn and two balls randomly picked from it
onc at a time without being returned.

a) using a tree diagram or otherwise, find the probabi ity that;

1} The two balls are from bag A and are both pink. (ZMarks}
PU\.VP)’:;"‘ % s M

AL '

36 s M

i) The two bdhs aic of differcnt colours and pxcked from bag 13 or C . AMarks)

PR P PR 1"',/ = ?’V--é; )) £ H ‘ L

o

o

g
by Al balls smnialty in the three bags are gathered in one bag and # bails randemly picked fiom
i, one at a fime and piacrd in a second bag which is empty. Find the probability that all the threo

o ‘ —;- o ;"’_‘ PP IhAarlcy
balls preked are grey. ! A= iE 0 ity © 4 { 2Marks?
| Lt T .‘.-2 A = 22w NY Y
P ' A . S i - e .
- e - ZRRY

¢} A bag cordains 15 red balls and x bive balls, rwo balls are self,ctLd at random one gi a tme, the
provabstlity of selecting balls with different colours ]bzl hnd the ﬁumhu of balls i the bag,
1\/;3[’]‘\} ; g f; j"‘ !ii ’_E? r.y . W—J!I,.'?_JL__:: /Mg
z” : i’f\j* _"‘f 7y F - -—%F o 1 i{vi “'?i;i:l;,

.‘/m“ ::z,.

=

i i 32

ot m&m)

O = DG e XY T




3

s

e, r':

0
and vy = 2 L,m( X+ ?O) for

S 2%
E‘l wa 5 /{Ml‘ildfns)

120 | 140 mi%u ‘T 133m§
| i

(a) Complete the table below for the functions y = —

00 < v < 1?*()'}‘ ‘@l A'I_{r V"‘f 635

[ 2t e 28 ; 0 ] &0
_ —3cos2x ‘.___;_—_3-_09‘_4
3 AR
IZ::!:‘;{:,\" + 303 !

B N B |

CD’!\.J..A'

prmm

1]

B e e

i

i

i

1

-

}

;——— i S
i

‘ b

I

SR

i

i

i

i

\

(L) Using the gnd provided, draw the graphs of y == —~3cog 2y and y = 2sin 1\ x +F SI;J
for 0" < x < 180" on the same pair of axes. Take Lo to represent 207 on x - axis and 2em to
- I:E_"mwu!t it on the v - axis (3Marks;

_.Vu: L S E L SN =TS 'f"——""_“'_"—"_'"”"— e R el R
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|
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© From the graphs in (h) above. find: ( g
< 2&: n XT.?:N

D fa v b hu:E £ C(MPL"?’R{ " -

Staslon - (1Mark) Cvve

(1 The pcluu of y=2si nl\— -30 ¢

Ak &J

{(2harks)

e e -‘;.‘;ui‘:
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19. A triangle ABC with vertices at A(1, —1), B(3, —1)and €(1, 3) is mapped onto triangle

A'B'(C" by a transformation whose matrix ( _S D‘L)' Triangle A'B*C? is mapped onto

AMBIICY with vertices at A'(2, 2), B (6, 2) and C''(2,—6)by a second transformation.

(a) Find the coordinates of A'B1(C1. Py ] (2Marks)
-looNil B A B
(Q ;)(-—1 .l %) = (—I = ,_3) '
A Bhc ' |
A1) a'(=3,7) c'(-1:3) =1
(3Marks)

(b) Find the matrix which maps A'BIC! onto AVIBRIIC1Y

(z: h]{ = ‘(i gi) 7 M

A’ 8 i gl i
J-a-p=2
“I, ~3a- b=l M |
2 =R / |
T : la by _ /-2 C\
f L= - L(.-l'/ - o =2 i/m
o] e 2 X —-5,{ =3 2
;_?.C, :;! = 2— . € d =
____2_._- =0 =7 C =0 |
! to triangle 4'1plic1! (2Marks)

(¢ ) Determine the ratio of the area of triangle AlB!

Dot = Anta sk ilor = X max-r) = 4 Ralli 10 4 ve i
: = 1

A | )
ok [A8=B)-t) =(2) | poF = ;ur) R,
AR :iifi'?? 2 ‘ T -/ sl ol \

W

) fi)' (58w

[ 26 2b= 1 ne42d =— b L i b 4+ 0
_] f“;_i‘,_k_{é; l:é&j—t;ji—:':ll\w (:, S)___ (o “/)é)

A T K S LT SR e S S S TGO ST e
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20. An aircraft leaves town P{30°5, 17°E) and flies due North to ¢(60°N, 17°E). It then flies
at an average speed of 300 knots for 8hours due West to town R. Determine;

(a) The distance PQ 1n nautical miles.

U (2Marks)
s, ;- o =0
;L«*’L} foade [ ,if'f'f‘%f;i—;‘fuz RS > d te
h ° . '3 3
;.,j’ s e T CJ 0 % Lo = EE'L;‘-{XJ nm / 4 M k !

(b) The position of town R. ‘ @M ?ks)
,.)7):3"}’51*?-4 w  Fravolicd T fie wedt = 200X 8 T2l am ,M
(O & V; LoS A = 2, pounay? \/ M l
é&)\ (7’}( Loi LY = 2, hTLAm | Al
O T T ST —_ U “-\éé,l'?”-,‘,#‘ ,-_h,u‘.-;,.“) /
=y S

New Losihdls =80-17 =

{-' ':;.:;"'- “'3 v Q L 4 N L{ 5 Wj / E) !

{ ¢ ) The local time at R if the local time at Q is 3 12pm on Tueqday (2Marks)
iié-ﬁj‘ f’u‘fir«; ,r’; (it £ g 171" £ T sy
;” - 5{ F}f' wr " Koo A0 :{{:;x M) Vg,,J’ . A E Q) i
= By 206V

i : 2. -z jr & QUITLn
R L :fzg,-f' L oz Agxfm-
vy LT i -

! fj“’ B -
e q L‘w .7 /‘i{,ﬁ_..’ 7 Cj:ﬂ 7” o4 (f‘,/(_“/ .7 v | g” ’
(d) The shortest distance between (Q and R to the nearest kﬂometers,( R = 6370km,m =
22
'7-_)(;1\/-[3{1(5)

- b I “4 ) ﬁ;vj,a,' s{/i: -

E,f».r 5{\_"

LC g 2 A2 x a0 M
i 7/
— (e 13Km A




21. The 2" and 5"terms of an arithmetic progression are 8 and 17 respectively. The 2794, 100
and 42" terms of the AP form the first three terms of a geometric progression.

Find :

(a} The 1°% term and the cominon difference of the A P {3Marks)

J ol
QU =R sadd

ard=s M
g —f 4 1?,61 =47 .. v M’

4 =8-31 =5 A1 ,
- {b) The first three terms and the 19" term of the i P 7 {4Miarks)
a3 1 g 1“1 =513 =8

f()ﬂ;' = A -+“"}{f = g T =22 E_) ]

(¢} The sum of the first 16 ferms of the G.P. {*Marks)
=iy
s 53 pr - g
G- ) My

i
o
PRSI
AR

~ie R R ;

T
—?

= 2,776 200D o A

R



22. The following are marks scored by form 4 students in a Mathematics test.

| Marks _

- Number of
__students

(a) If the assumed mean was 54.5 and ), fd? = 31400 where d = (x — 4), determine:

F10-19

12029

30 - 39

40-49 |50-59

1 The value of x.

P

6

10

j-‘s‘ LA

16
|

60 - 69 '

70-79 [80-89

24

20

I
P
i
t
i

X 8 2

_.1_,-% =

;‘J?:iy'j,{f_;ﬁ b

: =2

b

_)}:,’ H f

iy 5

1
5
]

bt ¥
¥

e

20
T,

s

<
10

20
20

ot

6L {
o
208
2uX

(NP
O
200!

j_},_;\:}: A

7240

3200

w

#H ]

o0
54U
~AUT AO0C

(i1)

(b) Calculate the standard deviation.

’3‘} uﬁf Av A J_ o4 ;(tl <l

B s

{(SMarks) 24 ofza:-f
r},! i ”!E»':
Mf:g/
ey = A HOC
26, 6U0 Tt = M

pob X = HBLt

p = PR 4 Al

=7 ] ] "’L
| %‘qﬁ\
iﬁ} @' (3Marks)
jo©
+ -4 g
“’] ;jtk ’
s et e 1. {(2Marks)




23. (a) The speed V m/s of a moving particle is partly constant and partly varies as time t
seconds. It is given V = 28m/s whent = 2s and V = 53 m/s when t = 7s.

Find the speed of the particle when t = 11s. ~ (4Marks)
\/ IA +Ot Wl\t?v-e, [J\ “WJ C  pv® ok Tan i

K4 oc =28 7 MI (fﬁ' M
K 4 7(:' - 5;% ‘E?;}*yi%iv*" /

§

e -

s My /ooy

c =5y Sl i v

K +50) =23 ‘ A' \fw }f v'al““ ) "}
g =28-10=137 ;,h,anz/wi
N = ig +5U1) =18 £S5 =73 Mj<” Bl

‘(¢) A quantity R varies directly as T and inversely as the cube root of (). Given that @ =
64 when T = 6 and R = 30;

| (1) } Find the équation comnecting Q,Rand T. (3Marks)
=Kk7
=
AR 9
30z k}"'\L va N‘ |
36u f A
K= 3085 =20
& 20T
R .= 2ck ﬁ = "’"ﬁ"' vd B
(i1)  Find the pe? eﬁ%age change in R when ’l,;Ts decreased by 10% and Q increased by
25%. (3Marks)
QO =K s
. %‘) L
Rz RRoAXT = oaKT = o0.g257KT /M
A 7ip , (7
"‘ii 256 0173 v -3{ q’)
o, o i~ a1 T KT .
§“E’“~Jﬂ:‘_—£’-l.}i "-(”‘,"‘9 = IDL 3‘%5 ”‘:——*’ﬁ) 2 V/ M ,
“ )
S W A &4
w Mi
_._(f) 8357 —l Javv - IR L0
———— S TSI Y
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24. A sculptor takes 2.5 hours to mould a teapot and 5 hours to carve a dining table. [t takes the
sculptor at least 100 hours to mould x teapots and carve y dining tables. The labor cost of
molding a teapot is Ksh 100 and that of carving a table is Ksh 150. The total labor cost must not
exceed Ksh 6000. The dining tables the sculptor’s carved must not be more than twice the
teapots moulded.

1) Write down in terms of x and v, all the inequalities representing the above information.
(4Marks) _ . ; 2
S oe ¥ B 7 100 . ¢
j0C% + 150Y & €pTC ]
Y & ax bi
T bi

X 7, O
1) On the grid previded, draw the inequalities and shade the unwanted region. (4Marks)
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. 1 o ) The sculptor Hakes a profit ot Ksh 160 on 2 x&pot and Ksh B%’“‘Qh'é dining & ';’iéﬁjé,é
\‘ ';?Eﬁ 1."""1 the graph to determine the maximum profit that the scul ptor can make. (2Mark’é‘)
Lg% (i5:30) =I5 KJE0 + 304270 = Q500 +& el = ipsce

R e e RS SRR

o & SRR RSN

IR R LSV 1 P os (o STy o s Tl us e (s
(629 2 j6XJbC + 29 AAT0 2 2500 + 7930 = |0, 390
GT2R) = 57 <10 + 28 X2 2720+ 7560 = jo, 28D

Pl

o

Waxam fsvi! = 40,500
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