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PAPER-1- MATHEMATICS -
Time : 2.00 Hours Max. Marks : 60
INSTRUCTIONS TO CANDIDATES

Read the following instructions carefully before you open

| the Question Booklet.

1. Immediately after the commencement of the
examination, you should check that this test booklet
does not have any unprinted or torn or missing test
booklet series (A/B/C/D) or items etc. If, so, get it
replaced by a complete test booklet from the invigilator.

2. Answers are to be marked in the g1ven OMR Answer
sheet.

3. There are 60 questlons in this test booklet All are
compulsory.

4. Choose the correct answer from the options given for
each question and darken the corresponding circle with
black ball point pen in the OMR Answer Sheet. Do not
mark ‘v’ or ‘X’ in the OMR sheet.

5. Allquestions carry equal marks.

6. Answers other than those marked by Black Ball Point
Pen will not be evaluated.

7. Rough work can be done in the rough sheet appended
in the test BOOKLET at the end but not in the OMR
sheet/loose paper.

8. The answer sheet is not supposed to be folded or
mutilated in any way.

9. You are also not supposed to write anything on the
reverse of the answer sheet.

10.Please return the OMR answer sheet only.to the
invigilator after the examination. You can retain the
test booklet.

PLEASE TURN OVER THE PAGE AND START
ANSWERING.
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1 @Cr am dessiiuL L@g_
Qenewrt QupBlmEELb.

(B) @raw® eledsiul L whHiy-
HENeL] Glu,rj)@@@;@m_

(C) eparmy NessILLL LD,QCJ]I'JI_(-
generls Qunlmsa@n.

D) preng eflwssiiu L wdiiy-
sanerll Wb blméeLD.

c0529 + tan28 -1

sin’0

0° < 8 < 90° erefiep, \/ -&&

FLOLDTEITS

@) o
(B) 1+sech

(C) 1+tand
(D) sect

8@ s100885 p&ECETaT euig.elld DeLb-
glerer @ CaTLLgHen F10 LESHISET
geiGlaumaleir Hemd 30 5. Cuogyild, oiget
Sl LLESD 48 5 @@, om eNeusmud
2AB55 G EHDE 2 mfl efl@mbL-
Sprir. 5 gyumds wliyerer @ 2. rli-
oulomears Carer® 12 sgr Br L
uruuearelln@ eylle (wpigub erefle,
Dleul 2bg CarlLib appeugih 2 mbl
TEFenan 2 JULSGET curhsGala@Hb ?

(A) 18

@) =

C 24
(D) 30
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Xt 2 as

The expression
xt-3x%—4

(A) a unique excluded value. *
(B) two excluded values.
(C) three excluded values.

(D) four excluded values.

coszﬂ + tan28 -1
sin20

Let 0° < 8 < 90°. Then \/

is equal to :
(A) tant
(B) 1+sech
(C) 1+tand
(D) sech

A garden is in the shape of an isosceles
triangle with equal sides of length 30 m and
base 48 m. A farmer wants to apply fertilizer
to the garden. If one 5 rupees bag of fertilizer
covers 12 square meter, how many bags must
he buy to cover the garden ? ‘

(A) 18
(B) 36
(C) 24
(D) 30



6.

(x+1) B.Qumo. (f(x),

CMTSE-2024-1/

% ; X eremp CsmeneuwTeng|
X
ool Qupidlap&ELD.
(A) 1 eatm Gy @@ alosslnlL.
LI
(B) 0 mmid 1 erevm @) eSlevsasliur L
. L ser
0 erein @Gr &b aﬁlc;ua;a;uul_l_
LY NI
(D) eflevdalul’ L wdlliLser @eene

f@)=x+x2+x+1 wpob gx)=x>+1|.5.

e @p UO@INIILE CETMSEHEES,
Gemeu(meuaTeuDmICT FiHlwmarg eTgl ?

() BAurw. (fx) g(x)) =)

(B) () Wevan f(x) QEHGL.

©Q ) -Gwar g(x) uGHED.

2(1) =F@gt)
x—2y=2z, y—22=2% eT&¥D eR(HLIgSHTen
Fwenur_(Hé GsrGUdne :
&ire @)eraned
B) @Cr o die)
@ @ LFSunpy Siey
(D) Gueaw® Sreyser wHb

QR PpEGaTanTd ABC-ab LA<45°, LC<45°
10

O cosec B = L erafléy, cot B -a
. &l -
10
® ez
4
J84
10
© "
4
®) -

b -]

. 2
The expression ¥~ X has:
: 3

(A) the only excluded value 1.
(B) two excluded values 0 and 1.
(C): the only excluded value 0.

(D) no excluded values.

-

Which one of the following statements is true
about the polynomials
fx)=x23+x2+x+1 and glx)=23+17

() LCM (f(x), 8(x)) =f(g(@)

(B) f(x) divides g(x)

(©) glx) divides f(x) .
(D) (@+1) - LCM (f(x). g(x)) =f(2)g®)

The system of linear equations x —2y =2z,
y—2z=2x has :

(A) no solutions.

(B) a unique solution.

(C) a nonzero solution.

(D) exactly 2 solutions.

In a triangle ABC, £A<45°, ZC<45° and

0
cosec B= ——=, Then the value of cot B is :
84
10
A Bz
4
® T )
10
(© N
_ 4
(D) Ny

P.T.O.

=



10.

®

1 { sinf2° 2 sech0’tan36®
Tlo) T oy -
3\ cos28 3 \ cosec”30°cot54°

wHILL :

1
® 5
4
® 7
2
© 5

(D) 243

a;x+byy+cz=0,

asx +bsy+cyz=0 erepomml epermy LomH-

safler emwpg Crflw Fwerur@saf e

CamELanG :

(A) sflurs apermy Srayser CUDHHHS-

—_ B

@) %7 9@ Siay Qupdmsed.

© wg&fluwpp @Cr @@ Sy
Aupdms@d. |

(D) * &reyser Gdane

ayx+byy+cyz=0,

RmauT @@ wenouilear gligd-
Wellmpa P LS girgdle Hpdlprt. oibs
QL sddlmbs waawulear o FHEsTar
gHn&Careantd 30° ,@GLb. Sjeul Hlenm
GL&8dlmHg 9 B wawulamear Coréd
B&EMhg CgddprT erenm smEHs. LHw
QLESNmbgy wowulear 2. FHEare
gon&GCarawd 45° erafld, weneuden
o W : ‘

3
518

9
1 b

3
B2 B

4
B

(A)

(©)

(D)
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10.

The value of

i(sinéZ") + i ( sec6(®tan36° ]
3\ cos28° J3 cosec?30°cot54° )

I

1
A 7
4
® 7
2
© 7
D) 23

Consider the system of three linear equatioris
in three unknowns a;x+byy+ciz=0,
ayx+byy+cz=0, agx+bgy+cyz=0 can
have : '

(A) exactly three solutions
(B) a unique solution

©)

a unique nonzero solution

(D) no solutions

A person is standing at a distance P m from
a ﬁountain. At this place, the angle of
elevation to the top of the mountain is, 30°.
Assume the person moves to a new place
which is 9 m closer to the mountain than the
last position. At this new place, the angle of
elevation is 45°. Then the height of the

mountain is :

)
(A) J3i—1
9
® Hoim
3
@ B
4
(D) Ji—4



11.

12.

13.

14.

22 +3x2+4x+2 wHMWD 2x?+7x+5 eren
uemiLg Carencusatian 15.ClLm.eu :

E.x+E
4 5

(B) 2x2+7x+5

(A)

‘x+1

(D) x-1

R @&Gan@m{éﬁs&r Sl LSS OHmILD
o wpd 1: 2 eremy efdlgsHle o dreng.
G, gear LFliuere] 400 152 erafle,
WEGETaTEElET 2 WFlnTeg) .

(A) 328

40 18

(C) 4218

(D) 30 18

\Qereupb ampmsated erg sflwmeng ?
(A) 20172 +1118° yemma) 10 <6 uyGLIEHLD

(B) 20173—1118° syang) 10 e eu@GUEHLD
(C) 2023%+1978% e 15 & aGUHLD

. 20233 - 19783 gyeng) 15 4,60 eUGUHILD

M(-3, —6) LO@ N(7, 4) Yeraflganer
Blavema@d GarlHsgiammgen BarggLen
yerefl N -aflmihgy MN -Carl_(Hdg e 6
Bardang Glevamdg @6 WLLBISTES-
L@Spg erefled, L GCamr’ (Hss)ewrig.eor
apigeyl Yeraflseafien < wus6srencoser
() .3 whpid (-3, -6

B) (7,10) wppid (7, 4

@ (17, 14) pgd (-3, —6)
(D) (0 5) wHmibd (7, 4)
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11.

12.

13.

14,

The GCD of the polynomials x3 +3x2'+4x +2
and 2x2+7x+45 is : '
(A)
(B) 2x2+7x+5
@
(D)

x+1

x—1

The base and height of a triangle are in the
ratio 1 : 2 and its area is 400 m2. Then, the
height of the triangle is :

(A) 32m
(B) 40m
€ 42m
(D) 30m

Which one of the following statements is
true ?

(A) 10 divides 20173+ 11183
(B) 10 divides 20173 —11183
(C) 15 divides 2023 +1978°

. (D). 15 divides 20233 -1978%

The line segment joining M({—3, —6)‘r and
N(7, 4) is doubled in length by adding MN at
the point N. Then the co-ordinates at the new
end points are :

(A) (3,3) and (-3, —6)
(B) (7,10) and (7, 4)

(© (17,14) and (~3, —6)
(D) (0,5) and (7, 4)

P.T.O."



15.

16.

(-3, 4) -1 BOECHI_H dLWILTESE
QararL @@ waCsramsdler @ e
o Féluyeraflser (4, —6) wHmb (-5, 3)
erafleb, epemreug) 2 F&UiLerer

(&) @ 12)
(B) (0,0
© @& -7

O (-8 15

x%—dax—6bx +t B UEE:
Camaneu eaqh (PP 6UTESLD erafled, ombled
t -a1 wHliLmeng

GTEsrm

(A) 12a%2+3b2+9ab

. 4a2+9b%+12ab

17.

(C) (9a2+9b2)2

(D) 10a2+100b2

f:A—> Buwopmb g: B — Cereruar @)
ETTL&GET eTeans. @mbi@E A, B, C eramuan
Qeupmmbm semrhiger erafled, SLpdaeirL -
cubmier ergy) sflwireng ?

(A) g pang @amsCsraiprem FTimy
eraflev, gof enmisEamenmre FmirL

B) § ez Cweasriy erafled, gof

Gloebami

S

@ 20f @emmGLISETEmTaT FITY 6reila,
\‘— g DG QRENMFHOISTETDITET FIiTL

(D) gof eng Guwed arry erafled,
g ez G Firf
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15.

16.

17.

- (B)

- ®)

If two vertices of a triangle with centroid
(—3, 4) are (4, —6) and (—5, 3), then the
third vertex is given by :

(A) (412
(0, 0) .
© @ -7

@ (-8 15

If the polynomial x2—4ax—6bx+t is a
perfect square then the value of tlie constant
tis: )
(A) 12a%+3b2+9ab
4a”+9b2+12ab
(C) "(9a?+9b?)?
(D) 10a?+100b2

Letf: A— Band g: B — C be functions,
where A, B, C are any nonempty sets. Then

~which one of the following is true ? -

(A)

If g is one-one, then gof is one-one.
(B)

If ¢ is onto, then gof is onto.

(C) If gof is one-one, then g is one-one.

(D)

If gof is onto, then g is onto.



18.

10 Q&.18 Spreperar G 2 (HenaeTud e
2 ILEESHDEG Qaamildanrs @
garsmgs Qarar® GCalGeugre
SiendSIILHID e 2 (menemullem &nﬁl;’r;g;
Qe ssarLshear SfsLLE DHDID
GODHELLE 2 whsaT wpepGu 20 A3
womb 10 G&.8 Yebh. Qg Guranm
Qr&r® ETlbs G)enL SHETL RIS e
SEE CFBEESTH|D, igen e &8lude
LHADTETN SOF&EEG G METUTEa|WD
(UGSl STLIq 2 ETETEUTD) SIeNLD&ESHI-
LEADG erall@®, Yamas CursSullen sean
SN

20007 Q&..5°

(A)

(B)
(C) 27507 Qa5

22507 Q&..63

i)
. 3
P 30007 Q&.i5

19.

A wpmibd B erenien Grean® Geupmmm
FETEIGET 6TehE. SpEarLeupbled ergl
SeUMTESIG ?

(A) A=B arafld, (A—B) < (B—A).

(B) A=Barafled, (A—B) a5l B -6 5G
o | Hewrib.

(©) A=Beafla, (A—B) # (B—A).

A # B eraflad, (A—B) yegl (B—A)

-G & 2 LSHELD.

CMTSE-2024-1/ A

18.

19.

An oblique frustum is formed by cutting a
cylinder with base radius 10 cm through a
plane which is not parallel to the base so that
the greatest and least heights are 20 cm and
10 cm, respectively. A chimney is made by
welding two such frustums along their top
faces so that one of them is perpendicular to
the ground and the other is parallel. (See the

figure.)

Then the volume of the chimney is :
(A) 2000w cm?®

(B)
(C) 2750w em?

22501 cm3

(D) 30007 cm3

Let A and B be any two nonempty sets. Then
which one of the following is FALSE ?

(A) If A=B, then (A—B) c (B—A).

(B) If A=B, then (A—B) is a proper subset

of B.
If A # B, then (A—B) # (B—-A)

(©

(D) If A =B, then (A—B) is a proper subset

of (B—A).

P.T.O.



20. A wpmb B eramm Bl&b&d s enés

21.

22.

.P(A)=0.3 wpmibd P(B)=05 6T GoT LI g3
Cgflujwremmd §pésemainbe T &)
Ble& sflwreng ?

(A) P(ANB)=04

P(B)>0.2

(© PANB)<01

(D) P(AUB)=06

D(4) erammuig) ¢ erémp srirder wdliusin

flxy=x? ~ 9
g)=+x* + 9 eaans.

UDMIET 6Tl Fiflwmeng) ?

(A)  D(gof)=D(fog)

(B) D(gof) pars Difog) -ar 5@
2 I senTlb

@D(fog) g D(gof) -an H
2_I' HEmribd

(D) D(fog) =pang D(gof) -an
2 Lsawplildvara D(gof) <2, &G
Dffog) -ei o L semptildhena

T 60185 Lo fH mi LD

19l 6bT 611 (15 61 63 -

@ran® Lse_saflér patisetin (penmGLLl
1,2,3,4,5,6 bpmid 1,1,2,2,3,3 eresmaLm)

erefrgar @ 1L’ (Rerarer. - Sen6l |

MLt ULl @ Sfeupdler apswdHriiy-
seflar &0ped GRssLLGSHDE erafl,
s wiliseller ampsd 8 He_samoeD

. Botusperar flapssa;

5
(4) 3¢
® =
8
© s
1
@) 3
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20.

21.

22,

(&)

Suppose for events A and B, we know that
P(A)=0.3 and P(B)=0.5. Which one of the )
following must be true ?

(A) P(ANB)=0.4
(B) P(B)>0.2

(C) P(AnB)<01
(D) PAUB)=0.6

Let D(¢) denote the domain of any function
. Let f(x)= Vx? — 9and gx) = Va2 + 9.

Then which one of the following is true ?

D(gof)=D(fog)
(B} D(gof) is a proper subset of Dffog)
(©) D(fog) is a proper subset of D(gof)

Neither D(fog) is a subset of D(gof) nor
D(gof) is a subset of D(fog)

(D)

Two dice are numbered 1, 2, 3, 4, 5, 6 and
1,1,2,2,3,3 on their faces respectively. They
are thrown and the sum of the numbers on
them is noted. Then the probability gf not
getting the sum 8 is : -

(A)

=1 0N

(B)

(©)

ol vl glm mlm

(D)



23.

24.

uryerabL GTEm QFerHlwenan

LTFeTasL L Ts 1rhnieusheEret @GS

'(x° Gl&si)a@]u_lefu=(x X %] + 32°] erafle,

Sipssam_eupdle erg) sflumeng ?

(A) GeoHwev yarey efleurrisafien
Aevds euiss srrefl 10 erafle,
urperabl jereiléd prHOLILILL
srefen eless aiss syrsfl
50 4,@Ld.

@ Qe Sjeral eFeugmisaflen
L quirgaid 10 erafled, mpeabi
Sjemedléd Lompmliul L sreflen Sl
lssbd 18 G W.

(€ Qsodwed Sarey efaiyisaf e
syrEf 5 erafled, umrenanl_ ierelled
wrHOLILLL gi;raﬁleisr S efwssid
37 SLGLD.

(D) Qeodlwiev eray 6fieuymsefler
B Hlenev siera, 5 ereslia, Limyemaibl
serelled  wrhpLulL Frefler
AL eflevdsd 9 < GLD.

@@ Pyeenorearg sar Ceaias 6ilgel

QUL IgenI SIFET SlgILESD [ -BL1 UGS

9| GT 6L GTEIT afg,mwrra;@.{l.b; bl jeTa]eTar

o WD Q@HEEGLIND 2 HurEGEDns.

aurgseswurarfler CzomeasE ahu

sipfmeentd [ -5 10% siflsfléang
erafled, SipdsameupmieT 6rgl silwiTeng; ?

(A) b=1erafléd, Qurssls LUmuurlad

100% 1SlsfEGLD.

b=2 erafied, Qrés Lpririnde

40% 2Hlsf&EL.

(B)

1 . . e
= erarfld, Qurgsls LptiLyinGd
21% SHSN&EGID.
(Dy b= % eranfléd, Quomgss Lmrumiidle

33% FsM&GL.
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23.

24,

Consider the Celsius into Fahrenheit
Conversion Formula

(x° Celsius = (x X %J + 32°) _Fahrenheit.

Which one of the following options is correct ?

(A) Suppose the variance of the data in
Celsius is 10, then the variance of the
converted data in Fahrenheit is 50.

(B) Suppose the standard deviation of the
-data in Celsius is 10, then the standard
deviation of the converted data in
Fahrenheit is 18.

Suppose the mean of the data in Celsius
is 5, then the standard deviation of the

converted data in Fahrenheit is 37.

(©)

(D) Suppose the median of the data in
Celsius is 5, then the standard deviation
of the converted data in Fahrenheit
is 9.

A company makes cuboid shaped boxes with
square base of side length ! and height bl. Due
to customer demand, it increases ! by 10%.

Then which one of the following is true ?

(A) If b=1, then the percentage increase in

the total surface area is 100%.

If b=2, then the percentage increase in

(B)

. the total surface area is 40%.

1
Ifb= 5 then the percentage increase

©
in the total surface area is 21%.

3

(D) Ifb= 5 - then the percentage increase

in the total su;face area is 33%.

P.T.O.
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26.

(@)@ss Parsgpe -1

&Cé Qardssiiul L QsmEdsiiur
BlaspCleua i L euanamrepwi’t QuIrms)
SpEsamLeupiled org sNwirens ?

Sifley GerL Qeuatt | AapQeueir

1-5 2
6-10 17

11-15 8

16 -20 1

21-25

26 - 30 4

30 -35 12

36 - 40 4

o

= »sb
=3 Qevflenad +2 gymef <1 erem

SFwerLr(h Filwreng.

(B) @ps efleiyid Gyen

WPSLeni &
ClErarTL_g). '

©) Qeorfood Gfaras 16-20

fleurgLb.
(D) &ymefl > GenL_Hlenew

n(S) Yeg S - ereny HemGElen o8 ereir
eranas. A, B opmib C ereiman ereneuGuiggid
PETm SEMESE Tens. SDEsRTL -
aupBled n(A~(BU Q) -&@ swloreig) erg?
(A) n(A)+n(ANB)+n(CNA)—-n(ANBNC)
(B)
@ n(A)—n(ANB) ~n(CNA) +n(ANBNC)

(D) n(A)+n(ANB)—n(CNA)+n(ANBNC)

n(A) -n(ANB) +n(CNA) - n(ANBNC)

CMTSE-2024-1/ A
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25.

26.

Which one of the following is true about the
grouped frequency table given below ?

Class Interval Frequency
1-5 2
6-10 17
11-15 8
16-20 1
21-25 2
26 - 30 4
30-35 12
36 - 40 4
(A) Theinequality =1 < Mode —3 Median

+2 Mean =1 is true for this data.

The data is bimodal.

(B

(C) The median class is the class 16-20.

(D) Mean > Median

Let n(S) denote the cardinality of any set S.
Let A, B and C be any three sets. Then which
one of the

n(A-(BUQ)) ?

following is equal to

(A) n(A)+n(ANB)+n(CNA)—n(ANBNC)
(B)
(©

(D)

n(A) ~n(ANB) +n(CNA) —,n(AhB NC)
n(A) ~n(ANB)~n(CNA) +n(ANBNC)

n(A) +n(ANB) —n(CNA) +n{ANBNC)



27.

2mB° e jerey QaTanL g(m GBIl LS
Falby eulgefigudrer e & (Hevgwav
u;uu)rrsmg,j 8wi8? san jarey ClameiTL
Grireul L 2 (Henem eulg.el Gl&maTEager
masslILBEDG. Qsrarswer WHMILD
E(mevgILEy LFD @ramig.er g Li-
L&ESIPLD 2 LD B{ETEETET LD T TEIGENETS
Qarar@ererg). qm Carer allgel LB
prsflen peaflufled CsrarsR@ieT SiLhiG
oIy ®ass AoEsHESHURSEDS
eraufled, LibElet DSlSULF DpTID Gratianeuns:
BmEs WPigd ?

(A) 68
(B) 2.8
(C) 50 Qg.5

v 25 Qg..6

28.

29.

A opmib B eretuar Qrem® GQeudmbm
SETEIGET erans. Spsamiahhled erg
sflureng ?

. A c B arafléd, A  (ANB).

(B) A c {ANB) erafléd, A=B.
(©) AcBaeafl®d, Bc (BRA).
(D) B c (BNA) erefléd, A+B.

a2Db2cerampeury enoub a, b, ¢ -
L&E DOt GaTTES QST
(PECHETEMEDSEH HHGIS. S G HFET
SGOTE HHDETE] LOHMID A &G SIS
ULILIETEY 6T60s. LYlea(heuareuDmIET 675
&l ?

(C) Az(s—a)?
(D) A <s?—a?-b2-c?

CMTSE-2024-1/ A
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27.

28.

29,

A Christmas tree in the shape of a right

" circular cone with volume 2wm3 is kept

upright in a large enclosure in the shape of a
right circular cylinder of volume 8wm?. Both
the enclosure and the Christmas tree have the
same base radius 2 m. A decorative spherical
ball is to be placed at the tip of the tree inside

- the enclosure. What can be the largest radius

of the ball ?

(A) é6m

(B)
©
(D)

2m
50 cm

25 cm

Let A and B be any two nonempty sets. Then
which one of the following is true ?

(A) .
(B)
(©)
(D)

If A B, then A ¢ (ANB)
If A c (ANB), then A=B.
If A c B, then B ¢ (BNA).
If B c (BNA), then A#B.

Consider a triangle with sides of length a, b, c
such thata 2 b 2 ¢. Let s be the semiperimeter
and A be its area. Then which one of the
following statements is frue ?

(A) A=c?
(B)
(C) A=(s—a)?

(D) A =<s?—a?-b2—c2

A>a? )

P.T.O.



30.

31.

32.

.

TS (I SEWTLD S -&& n(S) Bang) S - e
8, rarmans GHlsdpg. A aarug
gCs@Ib puan samb, P(A) Spang
A -e1 BI(R&GSsaTD HnIWD C, D eremuen
P(A) - ol samhiser erafld, Shé-
sarLcupile ergl 10%F sflwreng ?

(4)

i

C <pang D -6 2 L gamrld erafled
n(C)=n(D)=<n(A).
C eng) D -6 5@ 2 L sewrib erafled,
n(C)<n(D)=2n(4),

(@ n(C)<n(D) erafled, C perg D e

&(GH2_ L&D
(D) n(C)=n(D)=n(A) erafled, C yerg
D -e1 2 L _semrd

w&GaTamd ABC wHmib wéGsTeamid
DEF pdluemear eugQeurssema.
w&Garentid ABC Lng_bgij p&Garanid
DEF <y flweummlier - uguusrreq&mﬂarr
ell&lg1b 16 : 9 LHMID Q.pa;(%a;rr@mnABC -uSlebr
ampere] 20 Gle.b. erafled, wp&Carawd
DEF -Wllerm apperey erenear ?

(A) 12 Q&b

15 Qg.15.

18 Q#.15.

20 QlF.15.

©
(D)

@@ ehCaran W&Garamsder Liyii-
barey 30 G&.5% wpmib QehGaransms
2 araTL &EW LSSBISET penmGu 6x Q.15
wHmb (2x—1) Qs.18 crafle, sran gl en
wHoy

(B) ,/— 8
Q@ J237 8
(D) 235 8

CMTSE-2024-1/ A
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30.

31.

32,

For any set S, let n(S) denote the cardinality
of S. Let A be any finite set, P(A) be the power
setof A, and let C, D be subsets of P(A). Then'
which one of the following is true ?

(A) If C is a subset of D, then
n(C)=n(D)=n(A).

(B) If Cis a proper subset of D, then
n(C)=n(D)=<21A),

(C©) I n(C)<n(D), then C is a proper subset
of D.

(D) If n(C)=n(D)<n(A), then C is a subset
of D.

Triangles ABC and DEF are similar. If the
ratio of the area of the triangle ABCfo that
of the triangle DEF is 16 : 9 and the perimeter
of the triangle ABC is 20 cm, then the
perimeter of the triangle DEF is equal to :

(A) 12 ecm
(B)
(©
(D)

15 em
18 ecm
20 cm

The area of a right angled triangle is 30 cm?
and the lengths of the sides forming a right
angle are 6x cm and (2x—1) cm. Then the
hypotenuse of the triangle is :

(A)
(B)
©
(D)

241 m
J239 m
V237 m.
J235 m



™~ Y\ 425
_\@\3—1

33.

34.

.35.

om alLsdod 32 G&.15. Bergperer
spraflhE @earurs @ Gsr@Gsr(H
almrulILGEng. prafear @nHiyeraf]
oHmIb el L evwowib euflurs Gedgb
@ e < rsGar@senme Geul L LD
Qar@Car e Hard 160/3 Qa.15. eTafle,
el L Sdlem <, 7Ld

.(A) 18 Q&.1b.

@ 20 Qa.15.

Q) 22 Qs.8.

(D) 24 Q&.b.
DHMILD
DC=2 ¢rafled, BC -&@ &FOLOMGIE) :

A

(4)
B
©

(D)

0 O = N

. 2bcos0 — 24 tanb
S arafla, - &or

_ 2
cosec) = 2 sin® + cos8

gy :
75
17
o5
17

(A)
()

725

O) =7

CMTSE-2024-1/ A
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33.

S LT

34.

35.

In a circle, a tangent is drawn parallel to a
chord of length 32 cm. The length of the
segment on the tangent line, intercepted by
the two radial lines each passing through an
end-point of the chord and the centre of the
circle, is 160/3 cm. Then the radius of the
circle is equal to :

(A) 18 cm

(B) 20cm -

(©) 22cm

(D) 24 cm

4
— = — and

Consider the fig. where B 7

7.
=3 and DC=2. Then BC equals :

A
B D' C
(A) 2
(B) 4
6
8

cE
EA

©)
(D)

If of

cosecd = 27.?, then the value
25 cosh — 24 tanf
sin + cosf '

Efl

17

425

17

425

31

725

31

(A)

(B)

(©)

D)

P.T.O.



36.

37.

38.

CMTSE-2024-1/ A

@@ el LsEd 36 Gs.15. Bergperer AB
erep presrarg CD ererm wH@mmem
prenent E eremim Lerefludled Cleul Hdmay.
AE:EB=5:7 wpmib ED=9 Q&..8. erafle,
EC -5 swwreng! erg ?

(A) 28 Q.5

@ 35 Qa.15.

(C) 42 Q.15

(D) 49 Q&.15.

Qraw® Curg eww el Liigsefler
& 13 GlF.15. wihmid 12 Qa.8. s@Eb.
Cuaib, ¢m el L_fear prarrag)
wHEpTE UL gSler QesrGCsm® erafle,
<2ibg UL prenflen Berworang :

(A) 5 Qa.b.

' 10 Qe.8.

(© 12088

(D) 24 Qe&.1b.

2 QumsEs Qs auflasler (GP)
P S ‘(g)G:OTQJ e muyser wenpGuw
9x+18, 6x -3, 3x—4 erafled, g6 oD
<0 2 mIIG6TeT Fm{Bse Sretns.

6’71—1
27

1 1

2
(B) 673

5
(C) 666

13
(D) 66,

14

36.

37.

38.

A chord AB of length 36 cm of a circle
intersects another chord CD at E so that
AE :EB=5:7 and ED=9 cm. Then EC is,
equal to :

(A) 28 em

(B) 35cm

©
(D)

42 cm

49 cm

If the radii of two concentric circles are
13 cm and 12 cm, then the length of the chord
of one circle which is tangent to the other
circle is :

(A) S5em

(B) 10 cm
©
(D)

12 cm

24 cm

If 9x+18, 6x—3, 3x -4 are the first three
terms of a geometric progression (GP), then

what is the sum of the first six terms of the
GP? ‘

@ o5
®) 67§
(C) 66%
(D) 66%



39.

40.

Al

41.

13 15 BerpenLw g ganiiufien o &4l-
wrengl, 6(% Feupmlen Wg 5 1 2 wirgdle
Gerwry srigg meussliLBSng.
genflllen iqlinEd), seupilener Crrsdl
x b g,mﬂb BETESIURLAUITDE, Siger
o 58l Guaib 7 & owpbdb Cwle
GFerdlmg) erafled, x -6 Sl :

(A) 58
(B) 5518
©) 75
(D) 758

Grar® Gurg @b el Lisaier
QL TR&E 37 G& 8. wopd 13 Gg..8.
pGw. 70 QF.18. Bergparer Qufiw

aulLgdlenr praw yerg  APlw
L gSlenen Gleuligd Qadlnmg). ereasfle,
Adlw e L Gdlen premtlen Herb

8 Ql&.L5.

10 Qg.15.
12 Q.15
14 Q&..8.

(A)
©
(D)

A4, 6) OmID B(—2, —4) erem LeTerl-
Fevar @evanra@d CaTL[H\d gamgemba)
2 grer Larafl P erens. 9 AP=4 AB erailed,
P eresim Leiafl

(A)  (2/3,4/9)
(4/3, 14/9)

(C)  (28/9, 46/9)

(D)  (26/9, 44/9)

CMTSE-2024-1/ A
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Suppose that 13 m long ladder is placed
leaning towards a vertical wall such that it
reaches the wall at a point 5 m high. If the
foot of the ladder is moved to x m distance
towards the wall, then the distance by which
the top of the ladder would slide upwards
on the wall is 7 m, the value of x is :

(A) 5m
(B)
©)

(D)

55 m
7m

75 m

Two concentric circles have radii 37 cm and
13 cm. Then the length of the segment, of a
chord of length 70 cm of the larger circle,
intercepted within the smaller circle is equal
to:

(A) 8cm
(B)

(©)

10 em
12 cm

(D) 14 cm

Let P be the point on the line segment joining
A(4, 6) and B(—2,—4) such that 9 AP=4 AB.
Then P is given by :

(A) (/3 4/9)
B  (4/3, 14/9)
(C)  (28/9, 46/9)
(D)  (26/9, 44/9)

P.T.O.



42,

43.

44,

SPEEETLeUDDIET 6T

2 2
(.‘Eﬁ) +(ﬁj _2(E+g)+3_m
421 241 421 241/ ‘

QUMES LPEILD DG ?

o 2L,

(4) 421 241

g 2414z

(B) 427 241

241 421
il |

©) 421 241

N 241 421
R + - =

(D) 421 241

A ABC -Wllév, Yereflser, D (AB -ullen i)
oomb E (AC -wlen Bg) auflurss
Qedgb Garhsedar BC -ulled F eramm
yerefiuder sndé&dmg. 2. AD=3 DB,

4 CF=5 BF wpmb EC=15 Gl&.15 erefie,

AE -5 sLWwIreng) 6rgl ?
16 Q.15.
17 G&.5.

(A)
(B)

‘ @ 18 Q&.18.

(D) 19 Qe.1b.

W&Cameanid ABC -ufler BC etenm LisESSHed
Lerafl D <68 AB=2, AC=6, BD=3
wHmd DC=9 erampeurn ienobgIeTerg).
£B= 40°, ZC=70°, erafleb <BAD 268 :

C(A) 24°

(B) 16°

ol

(D) 40°

CMTSE-2024-1/ A
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42.

43,

44.

Which one of the following is a square root

2 2
of (241) + [421) -2 [-231- + ﬂ)

= - +37?
121 241 21 241

241 421
22224
(A) 421 241
o 2141
(B) 421 241
o 2L
© 421 241
241 | 421
= 2=
(D) 421 241

Ina triangle ABC, the lines through the points
D (on AB) and E (on AC) meets the line
BCatF. If 2 AD=3 DB, 4 CF=5 BF and
EC=15 cm, then AE is equal to :

(A) 16 cm
(B)
(©)

(D)

17 em
18 cm

19 em

Consider the triangle ABC in which D is a
point on the side BC satisfying AB=2,
AC=6, BD=3, & DC=9. Further if
£B= 40°, LC=70°, then ZBAD is:

(A)
(B)
©
(D)

24°
16°
35°
40°



45.

3+ (3% 33
3+ 3.3

V3= 1732 arefle, -6t

Y (3 550 QL FH(GESLIS) :

- 2.268

46.

or

47.

(B) 3.268
() 1.732
(D) 3.732

R(MH GLREDS 1 PO 8 aued] cramser
Qriul L 8 slensemer eneudg) ellener-
WrREngl. Sibssd GLHs FIo eumiLiL
.peopulle 2 slaLsamear CsirbosHsE-
&mg) erafled, GlHehs eT(hss s sefld
GPDHSULEFD @@ sLanlulereaug
QrienL. erawm eramser @)L LU g pL-
ughsren FlEpsse| &raus. |
11

oY
e

(B)

©)

Wi | w o0 |~

(D)

(5 FLOLIGS Wp&ECEH TS S e
Gomell L Sdler &PHmeTeUmeng <D
wp&Caransdler asmpereilanen  ollL
1 G#.18. oflsb erefe, spm) @J[_L_.é}‘)‘d:)]GGT
<70 (OF.15.-a) :

(A) (20 — 343)/(an?

B (2w -3v3)/(an? + 27
( (
(2mr (

@) 27 + 343) /4n? —

(D) + 33) flan? + 27

CMTSE-2024-1/ A

45.

46.

47.

17

value of

If 3 =1732 then, the

3+ (3x 3)3
3+ 33

decimals) is :

(correct to 3 places of

(&) 2.268

- (B)
Q) 1732

3.268

(D) ,3.732

A child is playing with 8 blocks labelled from
1 to 8. The child randomly chooses 2 blocks.
Then the probability that at least one of the
blocks is labelled by an even number is :

11
(A) 14
7
B 3
3
© 3
5
@) 3

If the circumference of the circumcircle of an
equilateral triangle exceeds the perimeter of
the triangle by 1 cm, then the radius of the
circle (in cm) is equal to :

(A) (2w — 343)/(an? - 27 .
(B)
©

)
(2w — 343)/(4n? + 37)
(27 + 343) /{ar? - 27)

)

(D) (om + 3\/5)/'(4172 +27)

P.7.0.



48.

49,

stlurengns Gm&EWn ?

m erenLg JOCSEID @ Qued erem
gaflew, eataumeuareudmier 65

(A) m(m? + 2) aTg 3 YD UGULS
Caaneuulidvena.

m(m? + 2) Qg 3 e uGUEID.
YT, 9 & euGULS CHeneu-
ullévene.

m(m? + 2) gengl 9 L auGLHID.
SYATTED, 6 e uGULS CHenal-
udlébemen.

(D) m(m? + 2) perg 6 wHIDd 9
cu@GU(hLD.

@ran® &LBSCsrer aflevgser
pabaurarmbd 100 2 mlysmerd

Qarear@pearerar. Pg® sl HSOSTLT |

auflenguiledr s 2 My 3 whmid Curg
aﬁ]gg‘,]urrmb 4. 2|Gg FOWID EreTL_TevUg)
gl (s CGasrim euflensulidy pged 2 mii]
4 bpmb GQurg 55 wreb 3 ereflew,
Qrar®h #LHSASTLT auflessHEnéEn
asma 2 mULSET QUIEITaTSTs
@mSGD ?

(A) 24

. ‘25

(C) 32

(D) 33
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48.

49,

Let m be any natural number. Then which
one of the following is true ?

(A) m(m? + 2) need not be divisible by 3.

(B)

m(m?2 + 2) is divisible by 3 but need not
be divisible by 9.

m(m? + 2) is divisible by 9 but need not
be divisible by 6.

©

(D) m(m? + 2) is divisible by both 6 and 9.

Two arithmetic progressions (AP) have 100
terms each. The first AP has first term as 3
and common difference 4, whereas the
second AP has first term as 4 and common

difference 3. Then how many numbers are
common to both the APs ?

(A) 24

(B) 25
(C) 32

(D) 33



50.

(B)

52.

20 Q.15 wpgyid 15 Q.15 -m <y rEisaTTEs
Qarar.. @ram® eul-Lmisar Celligs
QareaTEsd @@ Yeraiule el L ghlen
CQerHCsTHs6r geubleurenmid QFmn@s-
&rs Qeul iy Qarerdlenmer. @) rew (H
eul L BisEhEELD Qungeurer em GCerig
Qesr@Car@aer P erewp Lerafludle
Qeuligd Oarardlpg eraflé, P -&

- SimdgieTer aul LgHen eowisHembs)

P -&(5 2 6rar FIroreg) :
(A)) 75 Q.i8."
100 Qg.15.
(C) 125 Qa..5.
(D) 150 Qg..b.

.

I. 2 x=3 (mod 6), IL 3 x=1 (mod 15). @R
x e Z eTenm QY FaTUTHSEHSE,

(A) I-p@E Sy ean@. e I -He
&irey @evane.

II - Sirey 2 an(. gemmed I -HE
&ire| @levene.

© Iwpmid I, GremghESLd Siey 2.

(B)

N I oppb 1L, Gramedped Sie

E)ebanad.

R SrTen Brewh BIETE LPenDEET
Fam_OLGLEUTRS 2AGEs058 e
LESET Sdwg ADS5058 QraTd
So&ET Sl LILGHETET HlEpsse,

3

16

5

16

11

16

13

16
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50.

51.

52.

Two circles of radii 20 cm and 15 cm intersect
ata point where the tangent to each is normal,
to the other. A pair of common tangents to
both the circles intersect at P. Then the
distance from the centre of the nearest circle
to P is equal to :

(&)
(B)
©
(D)

75 cm

100 cm
125 cm
150 cm

Consider the two equations I. 2 x=3 (mod 6),
II. 3 x=1 (mod 15), where x € Z.

(A) Ihas a solution but II has no solution

II has a solution but I has no solution

| TN
(C) BothIand II have solutions
(D) Neither I nor II has solution.

(B)

A fair Coin is tossed four times then the
probability of getting three consecutive tails
or two consecutive heads is :

(A)
(B)
©)
(D)

P.T.O.



53. x2+8x—5=0 erep  FLOGILIML g6
(gpa)léja;dTaLog')yLb B erema. &t B LOHMILD
8
a; B aremuen x2—br+c=0 GT&TM
FloerUm g e ppemsaT erafle, 1Gemeum
euaTeUDMIET 618 &Fflwmeng) ?
(A) b<c<0
(B) 0<c<b
(C) b=-c>0
b=c <0
54. x, y, z erenuen GOUGCWeERTEET eTas.
glx, ¥, 2)=2x3+x2+2y3+y2+ 223+ 22+
2xy —2yz —2zx —bxyz erafley, 9emelm-
cueTeUDmIET SflWrer Fbm 6rgl ?
‘ @ SmeFF ¥, y, z -6 Wena wliy
. e SEHES g(x, ¥, 2) 20
(B) emendg x, y, z Wens wHUL-
S@HSG0D @oornd fAo x, ¥y, z
wELULSETES gx, i, 2) > 0
C) <imarsgy x, y, z -en s
SIS EHE@ g, v, 2) <0
(D) Siearsg x, y, z - Hews
pHOYSEREGD Qo HAw
LHOLSERES gt 1, 2) <0
55. @@ @@mewuss (pasGaramd PQR -6
wevariiereflser P(—4, 3), Q(—~10, —4)
oHmb R2, —4) @b. Letafl P audiGu
QR -&@ euedWLILHD @&&53ECHT g ener
Ferss  Qarand psGCsramiens
shmib Gury S &g Samonsdlen
ST S{ET6
(A) 308 Ham e
264 ST OG
(C) 44 s G
(D) 88 san e,
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53.

54.

55.

Let o and B be the roots of the equation
x2+8x—5=0. If the equation x2—bx+c=0

has the roots 2F B and a-:; B,tﬁén whigh

o

one of the following is true ?

(A) b<c<O

(B) 0<c<b

(C b=-c>0
(D) b=c<0 '
Let x, v,
glx, ¥y, z2)=2x3+x2+23 +9y2+ 223+ 22+
2xy — 2yz —2zx — 6xyz, then which one of the
following is true ?

(A)

z be real numbers. If

g(x, ¥, z) 2 0 for all positive values of

X, Yy, 2.

(B) g(x, vy, z)>0for some but not all positive
values of x, v, z.

{C) glx,y,z2) <0 for all positive values of

X, Y, 2.

(D} g(x, vy, z) <0for some butnot all positive

values of x, y, z.

The vertices of the isosceles triangle PQR are
P(—4, 3), Q(—10, —4) and R(2, —4). If the
triangle is revolved along the perpendicular
drawn through P to QR then the volume of
the solid generated by the revolution is :

(A) 308 Cu. Unit
(B) 264 Cu. Unit
(C) 44 Cu. Unit
(D) 88 Cu. Unit



4 Q&.8. s.wraperar g 2aTafLpHp
2 (pevemuilen sar jeTey 600 w GlE. 5. e
Crreul L& amibifen @enlLsaemL G&ler
i_ 2 Wb 2 meneruder 2 wrsSmEF FwLb.
B s sdlar Pl womibd Gufw
gL rmEaflen Sera|ser o (menarud sm
2 U ym wHnb Cesefllim S rhisEhsEs
gob. Gua@ib, QeLdsar.slen
sTywrd 5 Q&.15. eafled, @l s-
sam_gSler yptiurlieousd Sreans.

(A) 157 G&.15.2

(B) 60w Q&.182

(C) 150 w Qe.18.2

250 7 Q152

: ol
@Cr eufleng Csram. Simarsg

epanavadll L emilser A DML B -&@Lh
Qemeupd sapmiseiles 615 Faumrerng ?

. ) AB=0 erafléd, A=0 Sidbavg B=0

56.

57.

-anal 2 amTTESIEIDg.
(B) (AB)t=A!Bt
(C) (AB)t=BtA!
(D) AB=BA
58. om w&Gsrewd ABC -@, LA
QemCGarentd wHmD AD erenUgl

G555Carh. @mi@ D erarttg BC -ar
Bagdrer yerefl. wp&Gasrarid ADC -6,
DE eranig &5816Cs1H. Qki@ E ererug)
AC -ar Bglérer yerafl. AE=4 Q&.i5.
wHmib DE=3 G&..5. erafled, up&CamanTibd,
ABC -en upliuersili@ &womesg)

625/8 Gl&.L52

(B) 625/16 Gl&.15?
(C) 625/24 Ql&.15?
(D) 625/32 Glg.152
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56.

. A hollow cylinder with volume 600 w cm?

" has height £ cm. A frustum of a right circular

57.

58.

cone has the same height as the cylinder, and
the smaller and larger radii of its base circles
equal the inner radius and outer radius of the
cylinder. It has slant height 5 cm. Find the
surface area of the frustum.

15 w cm?

(4)
(B).
©

(D)

60 7 cm?
150 7 em?

250 7 cm?

Which one of the following statements is
FALSE for all diagonal matrices A and B of
the same order ?

(A) AB=0 implies that A=0 or B=0

(B) (AB)t=A'Bt
(C) (AB)t=BtAt
(D) AB=BA

In a triangle ABC, ZA is a right angle and
AD is an altitude, where D is a point on BC.
In the triangle ADC, DE is an altitude, where
E is a point on AC. If AE=4 cm and
DE=3 cm, then the area of a triangle ABC is
equal to :

625/8 cm?

625/16 cm?
625/24 cm?
625/32 cm?

{A)
(B)
©
(D)

P.T.O.
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60.
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@ desniGsren WECaEramsdled mn
Caremgdlen eareureng wLHMH @)@
Garemiisatier gCaad panmlen Camesm
Sierefled @EwLrRmsal 6° Ganay
eTamled, Memal(mid LoFlLIL|EaTeh eTeney D
Ww&CsTemsHlen @mkCs e gafl e
grggwner walser ?

(A) 51° Hmid 39°

(B) 42° wHmibd 48°

(C) 34° oy 56°

32° bpmibd 58°

a, b, ¢ -@ LSS ey Eemnss ClEmenr en

a+ ¢

W&CasTamEHld a>b>cwpmbd b =

6Tenl®. A ererug  UFLULIETEITS
ThSSHSETmLId, Demeumd snbm-
gofldd 1+3b%*-16A2 erenp wHINADS
sfluren sapm erg ?
(A) 1+3b%—16A2<0
(B) 1+3b%-16A2=0

(C) 0<1+3b4-16A2<1

@ 1+3b%—16A2 > 1

-00o0-
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59.

60.

In a right angled triangle, the measure of one
angle is 6° less than 2 times the measure of
one of the two other angles. Then which oné
of the following gives possible values of the
acute angles in the triangle ?

(A) 51° and 39°

(B)  42° and 48°
) 34° and 56¢°
(D)  32° and 58°

Consider a triangle with sides of length a, b,c

suchthata>b>cand p= 2+ €. Let Abe
. 2

its area. Then which one of the following
statements about the quantity 1+3b*—16A?
is true ?

(A) 1+3b%-16A2<0
(B) 1+3b%*—16A%=0
(C) 0<1+3b*-16A%2<1
(D) 1+3b*—-16A2>1

-00Qo0-
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