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PART'l : PHYSICS

SECTION -1 : (Only One option correct Type)
WUS — 1 : (had e Fe! fdhed UhR)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B), {C) and (D) out of which ONLY ONE is correct.

59 AUS ¥ 10 IEREHE T § | 8% we § 9R Rwe (A), (B), (C) 3R (D) ¥, R B
A Il U&H 9e! ¢ |

1. Two non-reactive monoatomic ideal gases have their atomic masses in the ratio

2 : 3. The ratio of their partial pressures, when enclosed in a vessel kept at a

constant temperature, is 4 : 3. The ratio of their densities is

(A) 1:4 (B) 1:2 (C) 6:9 (p)/8:9

31 IFMNfhATINe Ush-uRATYS 3Meel A1 T URHIY] GHE 2:3 & U ¥ ¥ |
Sg g0l b Reraidly od § uReg fbar o €, 99 g9 il el @1
3UIT 4:3 & | g7 ©Icd & U & :

(A) 1:4 By (C) 6:9 (D) 8:9

2. A particle of mass m is projected from the ground with an initial speed «, at an angle
a with the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the gréund with the same initial speed «,. The angle that the composite system

- makes with the horizontal immediately after the collision is

® 3 ® 7+ 4 3@ ©)s

Uh m GFHM & B Bl URME TRT o, W AT § o-B107 R &R fFar smar
& | I8 U1 U UY &b Sead g W UE GHF AN & Bl b A gol:
AYARY Hgg Pl 8, Sl fb yaa § Seaker fen #§ 999 oRfe iy o, A
Bl 1 AT | YT (e Heg & doprdd 91 &ferst & R 10T 99

= 5 g Ll b
(A) 34 B) 3 (C)- =5 () B
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( PHYSICS |

3. The image of an object, formed by a plano-convex lens at a distance of 8 m behind

the lens, is real and is one-third the size of the object. The wavelength of light inside

2
the lens is 3 times the wavelength in free space. The radius of the curved surface

of the lens is

/eA’) 1 m (B) 2m (C) 3m (D) 6m
WWWd(ﬁQ¢m<ﬂﬁmQﬁfﬁaﬁ'ﬁ$8m‘ﬁ®W?Gﬁﬁim§%ﬁ
T o TR & | 9 b o T B A Pl o avesd ¥ 5
W%léﬁ?%ﬁﬁ?ﬂﬂa@mg@aﬁmﬁw‘%:
(A) 1m (B) 2m ©C) 3m (D) 6m

4. The diameter of a cylinder is measured using a Vernier callipers with no zero error. It

is found that the zero of the Vernier scale lies between 5.10 cm and 5.15 c¢m of the
main scale. The Vernier scale has 50 divisions equivalent to 2.45 cm. The 24"
division of the Vernier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A 5.112cm (B) 5.124 cm (C) 5.136 cm (D) 5.148 cm

T Ao BT A WO 70 g e R TP AR Hiruw o1 ST B
& | WY ¥ SR afER SR @7 I, 9% 3R & 5.0 om AR S5 em &
S 3 O oaT & | 9RRR YE & 50 9N 245 cm % 4ed © | $9 AR U
1 A (24" WFT T VAR P GH 40T GES AR BT & | 9T B

A ®
(A) S5.112cm (B) 5.124 cm (C) 5.136¢cm (D) 5.148 cm
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(PHYSICS |

5. The work done on a particle of mass m by a force, K =2 —1 +-— y2 —J
(x2 +yz)3 (x"+y%) 0

(K being a constant of appropriate dimensions), when the particle is taken from the %
point (a, 0) to the point (0, @) along a circular path of radius a about the origin in the ; .
x-y plane is o

2Kr7 K
A —, B) =

Krn
(C) - (D) 0

(K T Sfaa fam &1 ReRrid ), T m

X : y -
Y& dd, KI:(x2+y2)3/2 +(x2+y2)3/21:|
ST F B B (a, 0) WG AV (0, o) 75 T& TF o B & g o1 W o
ST &, RTET g 1oy Aol BT gl favg & | 39 g gRT fopan war Bl e ©

‘ 2Km Kr
g — B —
Krn
O 55 (D) 0
Space for Rough Work / Fed B a?.ﬁl'({'?.%rﬁ ll
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(" PHYSICS |

One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an
end of another horizontal thin copper wire of length L and radius R. When the
arrangement is stretched by applying forces at two ends, the ratio of the elongation in
the thin wire to that in the thick wire is

0.25 B) 0.50 (C) 2.00 (D) 4.00
wums‘amﬁw%nﬁeﬁﬁaaw%ﬁwﬁﬁﬁLmﬁaRﬁrw
mwmﬁmwﬁﬁm’ﬂ%,mﬁawﬁl_sﬂwm%ﬁﬁﬁ
wmmmm%lma%mﬁﬁmmmﬁﬂéz

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00

\

A ray of light travelling in the direction %(z ++/3) is incident on a plane mirror. After
reflection, it travels along the direction %(f —ﬁj) The angle of incidence is
(A) 30° (B) 45° 60° D) 75°

”

Wwaaﬂwwsm%amﬁvmaﬁwmﬂﬁw%(hﬁj)% | TRTE &

e R f %(i—ﬁ})zﬁm?ﬁ% | RFOT T G PV &
A) 30° (B) 45° (©) 60° (D) 75°

s

Space for Rough Work / Fo B % (AT I

N \\‘3‘\

!

>
/e

6 [Ty




( PHYSICS |

8. Two rectangular blocks, having identical dimensions, can be arranged either in

configuration I or in configuration 1I as shown in the figure. One of the blocks has
thermal conductivity ¥ and the other 2x. The temperature difference between the

ends along the x-axis is the same in both the configuratiohs. It takes 9 s to transport @&

a certain amount of heat from the hot end to the cold end in the configuration I. The

time to transport the same amount of heat in the configuration 11 is

ﬁﬂWWﬂﬁﬁ?ﬁ@ﬁﬁﬁﬂWﬁﬁWlaﬁYnﬁmﬁ%
mwﬁlgﬁﬁaﬁmmxazn%lﬁmﬁmm%ﬁaﬁ
WWWWWW%IWIﬁ,WﬁWWWW
Wﬁaéwazﬁaﬁmﬁﬁ%é?ﬁ%lﬁmmnﬁ,wwaﬁm%
P & forg w9
‘ Configuration 11 h
Configuration I R 11 '
= 1 : ;
K 2K K
(A) 2.0s _AB) 3.0s i
(C) 45s (D) 6.0s

Space for Rough Work / %< & % fe(q ®I=
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9.

[ PHYsICS |

A pulse of light of duration 100 ns is absorbed completely by a small object initially at
rest. Power of the pulse is 30 mW and the speed of light is 3 x 108 ms~!. The final

momentum of the object is

(A) 0.3 x 10717 kg ms™ (B) 1.0 x 107 kg ms™"

€) 3.0 x 1017 kg ms~" ' (D) 9.0 x 10-17 kg ms~"

TP BT ¥, I UR™ # R o | &, USRI & 100 ns B P W Bl
quiqar SEeifid @Xdl ® | W B ik 30 mW & 9 UHE bl
3x 108 ms! €& | I B SifcH HaT 7

(A) 0.3 x 10717 kg ms™" (B) 1.0 x 1077 kg ms~!

(C) 3.0x 107" kg ms™ (D) 9.0 x 10717 kg ms™"

10. In the Young’s double slit experiment using a monochromatic light of wavelength 2,

the path difference (in terms of an integer n) corresponding to any point having half
the peak intensity is

s (2n+1)§ (B) (2n+1)% ©) (2n+1)% (D) (2n+1)1—;;—

U% 4 fg-Rete gamm # o a¥-qed & Yhavil gebrer o1 ganT fhar o g 1 9|
g @1 R ©) g &t digdt ReR dgar &1 el €, =R & (YUl n &
qﬁﬁ):

(A) (2n+1)§ B) (2n+1)§ C) (2n+1)% (D) (2n+1)%

=7
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[ PHYSICS |

SECTION - 2 : (One or more options correct Type)
Gue - 2 : (TF I7 31ferep et fApey ys)

This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

59 @US ¥ 5 ggfadeq yed & lmwﬁwﬁwm),(s),(o)sﬁv(m%‘,ﬁﬂﬁ
3 TP A7 3Aferes qE F |

1.

A solid sphere of radius R and density p is attached to one end of a mass-less spring
of force constant k. The other end of the spring is connected to another solid sphere
of radius R and density 3p. The complete arrangement is placed in a liquid of density
2pand is allowed to reach equilibrium. The correct statement(s) is (are)

4zRpg
(A) the net elongation of the spring is s

87Rpg
(B) the net elongation of the spring is 3k

(C) the light sphere is partially submerged.
(D) the light sphere is completely submerged.

U 2591 R 9 99 p dTel 819 Madd &I U 9 Ifed f8RT & T R O
STreT T & | 39 R @1 91 Frdie k1 R & g RR B g 8
et |/ ST 7141 & e Broar R 9 w7 3p ® | qof famama &1 2p w9 &
59 ¥ @1 T ¥ SR sud! arraven ¥ ugEs R oner § | a9 v O

4rR’pg

(A) o & qe Seigfg — 5, ©

87Rpg

B) R ot de Swlgfg ——5, 2 |
(C) el el HikP wU A a1 §aAT & |
(D) B<hl Teld YUl WU ¥ FaT g3 & |

ik

Space for Rough Work / %< %Td &% o ==
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|_PHYsICS |

12. In the circuit shown in the figure, there are two parallel piate capacitors each of
capacitance C. The switch S, is pressed first to fully charge the capacitor C; and

then released. The switch S, is then pressed to charge the capacitor C,. After some
time, S, is released and then S, is pressed. After some time,
(A) the charge on the upper plate of C,is 2CV,.

_/(B) the charge on the upper plate of C,is CV,,.

{C) the charge on the upper plate of C,is 0.

(D) the charge on the upper plate of C,is —CV,,.

e

e pr—— VO

P - st

fors & <oy oRuer &, 1 TFT=R wiel arer FaREt § ukie @ a1iar ¢ ¥ |
URH F R S, B 9@ A6 € s @RE ¢, gol wu M & Wi |
sﬂ%ﬁenas aﬁ%ﬁsﬁmmﬁ lmwmﬁac DI ARG TR &
ford Raar 5, 1 <9m1 &I € | $v wHE % 919 S, aﬁmﬁmwéws

ﬁaamam% | B 9T 91
(A) C, B S0 @i R 2CV, M9 & |

(B) C, @ S Wi R CV, 39 & |
(C) C, B FUR wic WX YL 3749 ¥ |
(D) C, Bl Sl Wi W - CV, M9 & |

_ Space for Rough Work / ®<a &1 %’t%rqwm '
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13. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge

|_PHYSICS |

densities p, and p, respectively, touch each other. The net electric field at a distance

2R from the centre of the smaller sphere, along the line joining the centres of the g

P
spheres, is zero. The ratio . can be

(A)

(C)

ﬁRazRﬁmeaﬂﬁaﬁaﬁﬁqwmzﬂ R p, THEA

ST ST T ¥, Uob gk TRl R gY@l 7 & | Q4 et % bl
W ToRe g8 Y@ i o § | 39 @1 W BIC Teid & $5 § 28 §0 W

P>
32
| .,
(B) =
32
E (D) 4

e faga & o & |aaaajma£—;$rqﬁ€rﬂw§:

(A)

(C)

32
-4 (B) 25
32
25 (D) 4

=

-~ Space for Rough Work / Hed B %ﬁl‘t{‘w
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14.

| PRYSICS ]

A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic

according to the equation, y(x, £) = (0.01 m) sin [(62.8 m™") x] cos [(628 sHe).

Assuming 7= 3.14, the correct statement(s) is (are)

(A) The number of nodes is 3.

(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string, from its equilibrium
position is 0.01 m.

(D) The fundamental frequency is 100 Hz.

aF Rl w oReg & ofm SR dredl qomgit wHIeR
y(x, 1) = (0.01 m) sin [(62.8 m™) x] cos [(628 s™)f] ERT HBfUd &1 &l g | afs
7=3.14 9 ST/ a9 = udee 98l 878

(A) Fracisrd=@rse |

(B) S & TWE 0.25m & |

(©) TR & SN % "I BT ot KRG 0.01m & |

(D) T MR 100 Hz & |

g

Space for Rough Work / %<2 & & {eTq ¥
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| PHYSICS |

15. A particle of mass M and positive charge Q, moving with a constant velocity
i, =4 ms™, enters a region of uniform static magnetic field normal to the x-y plane.

The region of the magnetic field extends from x=0 to x= L for all values of y. After
passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity u, = 2(\/55 + j‘) ms~" . The correct statement(s) is (are)

PHYSICS

~(A) The direction of the magnetic field is —z direction.

(B) The direction of the magnetic field is +z direction.

i Sl 50z M
(C) The magnitude of the magnetic field 30 units.

: duie - 100zM
(D) The magnitude of the magnetic field is 30 units.

Uh M G A1 Q 99 I BT B, Sl 4, =4ims” & YHAAM T A
Tfaeiel &, Yhaar ReR Jaaid & H Jde ol §| I8 g9 &85 x-y ad &
SfCIad & AT ST TR & x=0 9 x=L TH TADH y & A9 & fAT & |
9 gEbl &x Bl IE BU 10 el dds A UR R gEd 3R
ﬁ2=2(\/§f+j) ms™ O Q Ubhe Bl & | Hal UHAH /8 :

(A) duTT &5 —z femm A ¥ | |
(B) DI &F +z fawm A & |

50z M

(C) TIBI &7 BT gk 30 3PS & |

1007 M

(D) DR &= Bl TRHATOT - 30 SHIS & |

Space for Rough Work / Wﬁm%mm
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[ PHYSICS |

SECTION - 3 : (Integer value correct Type)
QU - 3 : (YUl 919 Al UHIX)

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).

ST @IS H 5UTT & | UAD U B SAX 0 9 9 9% (Al AMHA) & & BT Thel
3wty guiies & |

16.

17.

A freshly prepared sample of a radioisotope of half-life 1386 s has activity 103
disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is

T qid AR frar ganm A amgHeu ufied, et sl-ery 1386 s &, @
ftpaar 103 faued ufd qdbs & | I I 2 =0.693 T, 99 U2 80 s H faufed
el g URfe el Bt ARl &1 U (v Fecas guie #) €

A bob of mass m, suspended by a string of length /, is given a minimum velocity
required to complete a full circle in the vertical plane. At the highest point, it collides
elastically with another bob of mass m suspended by a string of length /,, which is
initially at rest. Both the strings are mass-less and inextensible. If the second bob,
after collision acquires the minimum speed required to complete a full circle in the
vertical plane, the ratio ‘ll;_ is

TP m A B WAD [, TS B SR A ACHT g3 & | 3 U 9 e
ST & W b SR 9 ¥ Ue 99 X1 BRI $ Y _AaE § | e Seaad
fog W I8 Mad TN m SHAA & Neld A IARY WeE bRl & | GO
MA® [, TS B SKI ¥ dcH g3l & a1 URW H foRmoawen w & | g
SINAT g Ifed 9 Afda € | A Fug & 918 g ad &I Tl T

mﬂsﬁ?ﬁévﬁﬁﬁmaﬁﬁgﬁﬁwmmwéaﬁ%m
2

GJTIT(‘I?:

el

Space for Rough Work / &<t % % {1 w1
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( PHYsICS |

18. A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, which is vertical. Two uniform circular rings,
each of mass 6.25 kg and radius 0.2 m, are gently placed symmetrically on the disc
in such a manner that they are touching each other along the axis of the disc and are
horizontal. Assume that the friction is large enough such that the rings are at rest
relative to the disc and the system rotates about the original axis. The new angular &

7))
=
7
>
T
o

velocity (in rad s7!) of the system is

TE 50 kg d 0.4 m Brod1 &) ThaH %% 0t Feater ot & 1 10 rad s b
IO 477 & gH W& ¥ | < UHEHH JPR Bedl 4R A % i) AT i ‘
¥ Th GER D P §Y 39 UHR 5 I W I W € b 9 S%b & 3T B \
ot Tt @R | aRA® Beel B GATH 625 kg T BT 02 m ¥ | 39 e @
T4 DI AT (rad s~'8) 71 & (719 AR {6 o vad ®oal & I =dol
gaT & f5 5% 9 Boat & 9 W Tl Y 2 3R Fer go 3 W OguiE
R & B) : "

Space for Rough Work / e EFR’T%‘FFI‘Q‘W !
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(" PHYSICS )

19. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of
the slope of the stopping poténtial versus frequency plot for Silver to that of Sodium
is
1T ud Aifead & B Bere HHY: 4.6 T 2.3 eV & | A€l 9 QifeTw & R
fava ¢d gty & dia WHT & T Pl U 8

20. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant power 0.5 W to the particle. If the initial speed (in ms1) of the particle is
zero, the speed (in ms™) after 5 s is
TUd 0.2 kg SHAT BT HU Udh gaf & 3Favid, ol b U Fraa afdd 0.5 w7 do
o1 a1 &, Us foen # whefle & 1 afs o ) uRfWS Tl T § 99 55 919
TIPT A (ms~! H) B :

Space for Rough Work / %<4 &/ % feTg &I
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51 @S 10 SEREET UE § | e wed AR fawed (a), (8), (C) 3R (D) €, R

PART I CHEWISTRY._
SECTION — 1 : (Only One option correct Type)

GUS ~ 1 : (hael Th Hal fadhed UHR)

This section contains 10 multiple choice questions. Each question has four choices (A),

(B), (C) and (D) out of which ONLY ONE is correct.

A Had TF WE ¥ | e
e
" g
(-Q .
21. Sulfide ores are common for the metals s
‘ _ el
AR Ag Cu and Pb (B) Ag, Cuand Sn g
(C) Ag, Mg and Pb (D) Al CuandPb

A FehISS 3REH] & HY H Uy S drel 7 &
(A) Ag, CudRPb (B) Ag, Cu3diR Sn

(C) Ag Mg3RPb (D) Al CudR Pb a,

Space for Rough Work | e BT % fT T
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(CHEMISTRY)

22. The standard enthalpies of formation of CO,(g), H,0(]) and glucose(s) at 25 °C are
— 400 kJ/mol, =300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of

combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) —2900 kJ

(C) L1601 kS (D) +16.11kJ

CO,(g), H,0(1) 7o @ (S1) B faRer e Geiedier 25 °C W e — 400 kJ/ATe,
_ 300 kel K 1300 ke & | SR T T A 25 °C W e A el §

(A) +2900 kJ | (B) —2900 kJ

(C) -16.11kJ (D) +16.11kJ

Space for Rough Work / Hed ami%ﬁwwm
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(CHEMISTRY |

23. KI in acetone, undergoes S,2 reaction with each of P, 0, R and §. The rates of the

reaction vary as

0
cl
HaC-Cl >—c1 X"¢
P 0 R S
>
/(A/)/P>Q>R>S (B) S>P>R>Q o
' 2
C) P>R>0>S (D) R>P>S>0 =
T
&)

e d KI % faor & U@ P, Q, R 3R § & |1 STe-3iei S,,2 AfHihan gt & |

= Sff¥fehar &) =1 & uRads &1 98l HH &

HsC-Cl >—c| NN ©)\/CI

P 0 R S
(A) P>Q>R>S B) S>P>R>0
(C) P>R>0>S (D) R>P>8>(Q

Space for Rough Work / WW‘&%WW
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24. The compound that does NOT liberate CO,, on treatment with aqueous sodium

25.

bicarbonate solution, is

) Benzoic acid ; (B) Benzenesulphonic acid
(C) Salicylic acid ' (D) Carbolic acid (Phenol)
AT S Selr AT argaRe feaE gri aififsa ) CO, 78 a1 8, 9E &
(A) IISDH IR (B) SiHHID 3+
(C) fafufers 3rm (D) BRANAD =T (BT

Consider the following complex ions, P, Q and R.

P=[FeFJ", Q=[V(H,0)" and R = [Fe(H,0),""

The correct.order of the complex ions, according to their spin-only magnetic moment
values (in B.M.) is

(A) R<Q<P B Q<R<P

(C) R<P<Q (D) Q<P<R

fopfoiad Wge amasi P, @ W@ R W fauR S :
P=[FeF ", Q=[VH,0)," 3R R = [Fe(H,0),""
?@ammﬁmﬂﬁwqwﬁummqﬂqwhﬁmﬁmq&Aﬁ%%aﬁm%
(A) R<Q<P (B) Q<R<P

(C) R<P<Q | (D) Q<P<R

*1
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26. In the reaction,

Pt@Q——>R+S

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P.

The concentration of O varies with reaction time as shown in the figure. The overall
order of the reaction is

(A) 2 (B) 3
C) 0 ' 1
(C) X /GB‘J
, Qo
? 0l
Time g
HHT
=1 il
P+Q - R+S

H P & 75% Sufehan &1 T9d P Bl 50% Sif¥fpan A fg 17 95y #t o d QA §
O ¥ faftr=1 wigan, siffran w93 oaR o= @ gurls 18 ® | 39 ifdften &) awd #ife &

(A) 2 (B) 3

(@ e (D) 1
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[ CHEMISTRY

27. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of
(A) NO : (B) NO, M N;0 (D). N0,

e sfed sl B BT T A8 P 11§ uRafia B fhus a9 9@ 8 € 2

(A) NO ~ (B) NO, () IAOh D) N0,

28. The arrangement of X~ ions around A" ion in solid AX is given in the figure (not
drawn to scale). If the radius of X~ is 250 pm, the radius of A'is

(A) 104 pm (B) 125 pm (C) 183 pm (D) '57pm

v O AX A AT o W X IR @) e (A AogEe ¥ Ae) R 6 o
& | afy X o1 srge 250 pm €, 9 AT &1 TG B

(A) 104 pm (B) 125pm (C) 183 pm (D) 57 pm

Space for Rough Work / FHed BT & 0 &=
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29. Upon treatment with ammoniacal H,S, the metal ion that precipitates as a sulfide is

(A) Fe(TIT) (B) AL
(C) Mgl /(‘B)/ Zn(1I)
Gifiee H,S & A afiiear v 1 R U1g 9T B JEa8TT GoeTEs ¥ w9 § B
g TE T
(A) Fe(ITD) (B) Al

/[ (C) Mg(ll) (D) Zn(ID)

30. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

25 °C. For this process, the correct statement is

>
e
=
0
=
1w
+
&)

(A) The adsorption requires activation at 25 °C.
)B) The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible. :,
25 °C a1vEE WX UF STl faeas /@ Ao < &1 |fpla arera ) sty fear
T |9 UHH & for 98 B B

(A) arferenyor H1 25 °C IR |fhgor &t aadar gl & |
(B) rfireimur gepH # et Hedl 7 |

(C) oifereior oHE S W 98l & |

(D) siferioT argehaofia & |

1 Space for Rough Work / Wm%ﬁm’m
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SECTION - 2 : (One or more options correct Type)
TUE — 2 : (TH AT AfeF [ faheT TPr)

This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

= @vs ¥ 5 TGP U © |uﬁ?ﬁmﬁwﬁwm),(a),(0)aﬂv(o)%ﬁﬁﬁ
3 e 7 Afere W € |

31. Among P, Q, R and S, the aromatic compound(s) is/are

(A) P B) 0 (C) R D) §
Cl
AICk
A —— »
NaH
o E——. 0
\\(_)/ (NH4):CO3 R
0O 100-115 °C
0
HCI
—eeee i S
P,Q,Raﬁ?Sﬁﬁ?‘rﬁﬁiﬁmﬁﬁﬁ?}rg
(A) I_’ B) 0 (C) R D) §

Space for Rough Work /T BT % (1T TATH
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32. The initial rate of hydrolysis of methyl acetate (144) by a weak acid (HA4, 1M) is
1/100™ of that of a strong acid (HX, 1M), at 25 °C. The X of HA is

(A) 1x104 (B) 1x10°° (C) 1x10° (D) 1x107?

AR gEice (1M) & gl 3% (HA, 1M) §R1 Sid 3uees &l RfH$ ¥ 25 °C 1
Tqd 3 (HX, 1M) & a1 § 1/100 8 | HA % K, &1 Jodid- &

(A) 1x10* (B) 1x10°° (C) 1x 106 (D) 1x1073

33. Benzene and naphthalene form an ideal solution at room temperature. For this

process, the true statement(s) is(are)

A) AGi iti S i iti I
. (A) is positive /(B) AS is positive “
! AG) AS o i=0 (D) AH=0 |

a7 SR Juerelie WHRY AIOEE R U e femd e € | g6 usd & Rl el |

FI ¥ (8)

(A) AGgTH® & | (B)  AS fyeprepy TNTHE T |

(C) ASgram =0 (D) AH=0.

Space for Rough Work / e EBT&‘Q?%IQ‘W
CHoCoett

e % -3 * LAEHRRR A




34.

(CHEMISTRY |

The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism
is(are)

(A) [CHNH,)CIICI, and [CH(NH,),C],]CI

(B) [Co(NH,),Cl,]" and [P{NH,),(H,0)CIT*

(C) [CoBr,ClL)* and [PtBr,CL}*

(D) [PUNHS),(NO;)ICl and [P{(NH,),CI1Br

SuEEATE AR % T TE 3 W U & YR B GHEIE S §, 98 €
(A) [CH(NH,),CI|CL, 3R [Cr(NH,),CL,]C!

(B) [Co(NH),Cl,]* 3R [PANH,),(H,0)CIT*

(C) [CoBr,Cl,)*~ &R [PtBr,Cl,]*

(D) [PHNH,),(NO,)ICI IR [P{(NH,),CI|Br

bt 4

Space for Rough Work / Hed B %ﬁrqwm
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35. The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are

due to

(A) o—p (empty) and c—7* electron delocalisations.
(B) o—c* and o—x electron delocalisations.

(C) o—p (filled) and o> electron delocalisations.

(D) p (filled)>oc* and o—7* electron delocalisations.

CHEMISTRY

ten-qmwﬁz-qmm;ﬁmwwmmamm%
(A) o-p (R 3R cor* FaldaiA AR

B) 0'—)0"‘ AR o> gerERT fRerFiERor

(C) omp (TR IR o7 AT RRefH=TT

(D) p (GRA)>c* AR o—>n* Feidei faReTIHRo

Space for Rough Work / Hed Ha %WW

- iy | LA
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SECTION - 3 : (Integer value correct Type)
WO — 3 ; (YOI AT el WhNR)

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from O to 9 (both inclusive).

o @UE A 5 WY © lmmmwoﬁgmﬁ@ﬁwﬁa)a‘véﬁaﬂm
31T quUites & |

36.

37.

A tetrapeptide has —-COOH group on alanine. This produces glycine (Gly),. valine
(Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this
tetrapeptide, the number of possible sequences (primary structures) with -NH,, group

attached to a chiral center is

P SETURTS H T WX ~COOH 7u faem™ & | g6 Gl wiel JATEEH GRT TSR
(Gly), ¥ef1 (Val), Bfrer Tt (Phe) =il Y (Ala) @ B € | 59 TEUIRS Gl
vwﬁﬂa@wsﬁmumwsﬁ)aﬁmaaﬁﬁﬁﬁ -NH, 79 foXa & & 9
e & | y

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the
de Broglie wavelength of He gas at =73 °C is “M” times that of the de Broglie
wavelength of Ne at 727 °C. M is ’

He 3% Ne % URHT] S& = H99: 4 3R 20 a.m.u. & | He 3 & =73 °C W < sl
T TS Ne o 727 °C W ¥ srell o e § M7 T E | M &1 91 &

*7
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39.

40.

(CHEMISTRY |

The total number of lone-pairs of electrons in melamine is

FrfiT 1R SUTE ToESFl b B El B g W@y b

The total number of carboxylic acid groups in the product P is

IATE P H HEifqaferd v Yg1 Bl ol G &

0 o)
1. Hz0%, A
0 > P
2. 03
0 0] 3. Hp_Oz

EDTA* is ethylenediaminetetraacetate ion. The total number of N—-Co-O bond &%

angles in [Co(EDTA)]'- complex ion is

EDTA* el sttt Sgmedie o & | wpel o [Co(EDTA]- & N-Co-0

i
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- MATHEMATICS

PART Il

SECTION - 1 : (Only One option correct Type)
WUE — 1 : (hddl U Hel [qdHey UhR)

This section contains 10 multiple choice' questions. Each question has four choices (A),

(B), (C) and (D) out of which ONLY ONE is correct.
T @ve ¥ 10 TgRiHed v £ | IS U H IR faHe (A), (B), (C) 3R (D) &, o™

¥ a9 Th Fal & |
41. The number of points in (— o, ), for which x? —x sin x — cos x =0, is
(A) 6 (B) 4 (C) 2 (D) 0O
(- 00, 0) H ﬁfﬁeﬁ BT g1, P folT x2 —x sin x — cos x =0, g
(A) 6 - B) 4 }52) 2 (D) 0
23 n
42. The value of cot( ¥ cot™ (1 + X ZkD is
n=1 k=1
23 25 23 24
G BT ©) 24 ). 5
23 n
cot( T cot’ (1 + % 2kD BT AF &
n=1 k=1
23 20 23 24
A 35 w23 AC) 2 & s
Space for Rough Work | e BT & T I EE
/VLO"\ ""/\ :
(.\Hx‘\ L)
/,.\{‘A\; \ & (\X\)
3 A RAET
<

o
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= A A A =» A A A
43. lLet PR=3i+j -2k and SO =i —3j — 4k determine diagonals of a parallelogram
A VAN

=P N
PORS and PT=i+2j+3k be another vector. Then the volume of the

- - -
parallelepiped determined by the vectors PT, PO and PS is
(A) 5 By 20 (C) 10 (D) 30

Wﬁ?lg}{=3?+?—22 R S_éz?—3f—4?c wwﬂa‘\fﬂgﬁmpgksﬁfﬁaﬁ
ﬁafﬁaaﬂ?r%aﬁvpf-z+zj+3k Udh 3 Afewr & |aam%*eﬁPT PQFf?JT

PS ERT FEiRE wHier YeHedh BT G ¢ -
(A) 5 (B) 20 (C) 10 (D) 30

44. Let complex numbers o and é lie on circles (x — x))> + (¥ — y,)* = r* and
(x = xp)* + (v — y)? = 4%, respectively. If z, = x, + iy, satisfies the equation

2 |zo/2 =72 +2, then |of =

1 1 1
™ 3 ®) 3 © 5 ©r 3

W%F&Wﬂ@rﬁrawémzqa(x_xo)z+(y_y0)z=rz qAT (x—xp)2 + 8
O,_yo)2:4r2q?’ﬁ{’il?f§ IUf%(zozx0+iyoﬂ1ﬁaﬂmzlzolzzrz+2aﬁw -

AT &, 9 |o =
1 1 1 -3
(A) N (B) 3 (C) NG D) 3
Space for Rough Work /Twﬁﬁﬁ%ﬁﬁr{m 4
% 30 ( f‘P
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45. For a > b > c > 0, the distance between (1, 1) and the point of intersection of the
lines: ax + by + ¢ =0 and bx+ay+c=0 is |essthan2\/§ . Then

(A at+b—c>0
(C) a-b+c>0

(B) a-b+c<0
(D) a+b-c<0

a>b>c>0® g, (1, 1) o @R ax +by+ec=0d bx+ay+c=0 & ufaese

g rda I g 202 G PAE T
(A) atb—c>0
) a~=b+c>0

B) a-b+c<0
D) a+b-c<0

46. Perpendiculars are drawn from points on the line ) ) -23' to the plane

x +y +z = 3. The feet of pérpendiculars lie on the line

w §-5 5 o8 oo
() i‘=l§—1=z_’f (D) %:%:Z;z
ety zm3 R E 2L oy Re fargoll @ @ S O S
sra-aTe Fre Yar o) R € -
wE s Ve
@ 5= o) -5

Space for Rough Work / &<d B & foT &=
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47. Four persons independently solve a certain problem correctly with probabilities \
F 3 11 i
3:4°2°8" Then the probability that the problem is solved correctly by at least one ‘

|

of them is ‘
235 21 3 253
" 256 ®) 356 © 356 ©) 336

awmﬁﬂwﬂawﬁs@wwmﬁmﬁw@% i%%waﬁ‘cﬁm |
XY ¥ T GERT F ST A T A 9 UF AR gRT P 8 [ SH B

AW

yTfRreper & - [
235 21 3 253
) 256 B) 256 (€) 256 D) 356

48. The area enclosed by the curves y = sin x + cos x and y = |cos x — sin x| over the

interval [0 E} is

02

f= @) 4(\2-1) B] n2(\2-1) 8
| © 2(2+1) | 0) n2(\2+1) E
; =
W[O,ﬂWﬂ'&!’ﬁy=sinx+cosxHQJTy=|cosx—sinx|Q'RTITWW'?: %
l—
A) 4(2-1) B) 22(2-1) <Et

©) 2(\2+1) D) 22 (\2+1) '

Space for Rough Work / Wﬂ%ﬁm‘mﬁ
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49. A curve passes through the point (l ,%) . Let the slope of the curve at each point

(x, y) be %4- sec (X), x> 0. Then the equation of the curve is

X
) sin &) =log x + ‘;' : (B) cosec (‘)ZC) =logx+2
(C) sec (%‘CZ) =logx+2 , (D) cos (%‘CX) =logx +%

qa?azﬁﬁr—g’(l,%) § ToRar & | " 5 udE @A (r,)) W T B I
§+sec@,x>o ¥ 99 a% BT GHIBR ¥

(A) sin 63 =logx + % (B) cosec G;) =log x +2
(C) sec (%‘CZ) =logx+2 (D) cos (%CX) =log x +%

Space for Rough Work / %<3 & % T @I
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1
50. Let f: [5, 1]—>R (the set of all real numbers) be a positive, non-constant and

1
differentiable function such that f”(x) < 2 f(x) and [ (‘2‘)= 1. Then the value of
1

J f(x) dx lies in the interval

172
(A) (2e-1,2e) ’ /(’B)/(e—l,Ze-l)
(C) (egl,e—lj (D) (o,egl)

Wﬁa‘f:B,l]—»R (@l avdfdd Sl &1 ae) TE e, 3T

|

WA JIHAT Bl & Fd o1 () < 2 £ () Hmf(%)=1§, GES J f(x) dx

172

&1 A1 99 RTer 7 & -
(A) 2e—1,2e) (B) (e—1,2¢-1)

(C) (egl,eqj (D) (o,egl]

e
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SECTION - 2 : (One or more options correct Type)
GUE — 2 : (T AT AfF [l fawed upm)

This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

= @ue § 5 FgAHET UH © lmwﬁaﬂﬁm(A),(B),(C)aﬁ?(D)%ﬁﬁﬁ
Jupa e dErE |

51. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct ?

(A) N'M N is symmetric or skew symmetric, according as M is symmetric or skew

symmetric

(B) MN-NMis skew symmetric for all symmetric matrices Mand N
(C) MNis symmetric for all symmetric matrices Mand N

(D) (adj M) (adj N) = adj (M N) for all invertible matrices Mand N
3x3mqﬁMWN$‘mﬁﬁﬁ@ﬁﬂwwqﬁ%(§)?

(A) M%mﬁﬁmﬁw-wﬁagﬁéﬁmNTMNwﬁﬂmﬁrwwﬁH%l
ié‘ (B) mﬂmq%am@‘iM%N%WMN—NMﬁw—wﬁa% |

I (C) WWWM'MNEWMNW%H

(D) wﬁagamﬁaaﬂa@MaaTN%ﬁm(acyM)(adjN)mcy(MN)|

Space for Rough Work / T HA & (g«
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52. Aline / passing through the origin is perpendicular to the lines

L:B+Di+(=1+20]+(@+20k ,—0<t<w
A A N
L:(3+25)i+(B3+2s5)j +(2+s5)k,—0<s<o

Then, the coordinate(s) of the point(s) on /, at a distance of \/17 from the point of

intersection of / and /, is (are)

,(A) G%g) (B) (-1,-1,0) (C) (1,1,1) (D) @,%,3)

Teh X1/, S qaAfIg | ToRadt &, I

L:G+0T+(1+20]+(@4+20k,—0<t<w

| 12:(3+2s)?+(3+2;)}’+(2+s)2,_00<s<00
i W oad § | 9, 1, ® R {5 (f[agei) & Frdwis, s Y@ 1 qen , &
TRreds Rg A\VT7 A REE), iy @

i ' ¥l

O |
\O | co

Space for Rough Work / ®<d %1d & foTe w1
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A rectangular sheet of fixed perimeter with sides having their lengths in the ratio

8 - 15 is converted into an open rectangular box by folding after removing squares of

equal area from all four corners. If the total area of removed squares is 100, the

resulting box has maximum volume. Then the lengths of the sides of the rectangular

_sheet are

54.

(A) 24 Sy R (C) 45 (D) 60

wﬁﬁﬁmﬁmwaﬁ,mﬁwﬁaﬁmszwﬁ
Wﬁﬁﬁ,waﬁmﬁﬁwmﬁaﬁﬁzﬂawwgﬁ
Wﬁﬁﬁqﬁaﬁﬂﬁﬁmm%laﬁﬁmﬁ@mﬁmwmmo
%‘,aaqﬁvﬁﬁ'cﬁwwaﬁwﬁ | o9 STIETPR AIGR B Yol DI

a‘ﬁlﬁlﬁ o 2
(A) 24 ®) 32 (C) 45 (D) 60
An k(k+ 1)
LetS,= X (-1) 2 k2. Then S, can take value(s)
k=1
(A) 1056 (B) 1088 (C) 1120 (D) 1332
4n k(e + 1) '

A 5 5, = 2 (1) > j2, 9 §, Fret A A WAl ©

(A) 1056 (B) 1088 (C) 1120 (D) 1332

|

_Space for Rough Work / Hed B & @0 -_AH
RN

A 5 i ) _
2y Rty s
- = = £S
12 feopth L2 g —22 0 { %
‘E:' h=21 b;lS\\j
f\/C&JP = ;(ﬂ%*,n)

o &4
V= (140 (@2 S
. b 4% (£ 46) +5R)
U\owgn"_pgow'x'sd 4§60

2 o qorsey =072 | | llll\llllll!l“l@lll\l
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55. Letf(x)=xsin zx,x>0.Then for all natural numbers n, f’(x) vanishes at

1
(A) a unique point in the interval (n, n+ '2")

N\

1
(B) a unique point in the interval (n +r 5.1 - IJ

1 (C) aunique point in the interval (n, n + 1)

(D) two points in the interval (n, n + 1)

AT & f(x) =x sin mx, x>0, T9 FHI W—Wnﬁmf’(x)ﬁﬁq'\’?ﬁﬁﬂ g
\ (A) eﬂ'a?m(n,wr%)ﬁwwﬁ%w

(B) W(n+%,n+l) H THAE Ud fag W

e e

| (C) 3IERTA (n, n + 1) H YHAMA (& fdg WX

- MATHEMATICS

‘, (D) 3ERTA (n, n + 1) A & fAgeli )

Space for Rough Work / &=d &4 @& foiw wm= 'J

.7 9 | AR




[ MATHEMATICS

SECTION -3: (Integer value correct Type)
QUE — 3 : (YUIfeh A9 |el UBN).

This section contains 5 questions. The answer to each question is a single digit integer,

ranging from 0 to 9 (both inclusive).
TH EUS A 509 © | UE U9 $1 SAX 0 Q4 9 9% (G e & d BT Ybel
P gUlis & |

56. A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are

removed from the pack and the sum of the numbers on the remaining cards is 1224.

If the smaller of the numbers on the removed cards is &, then Rt0(0.=

o L H p BrE & o Sl 1 ¥ 2 gR1 Rifed € 1 11 wArTa | ardl
P TS A Frere R o ¥ sk sralre wret # wwwei &1 AT 1224 ®
afe frerer 7T Fret @Y fafed Gl § & YT A=A £ ®, 99 k-20=

} 57. Consider the set of eight vectors V' = {a/z: + b} + cllé :a,b,ce {-1,1} } Three non-
coplanar vectors can be chosen from V'in 2” ways. Thenp is

oS e @1 T V= {ai+b) +ok:a,bce {-1,1}} AR | ¥ F A
FETAAIT AR 22 THR W g S HA & | T4 p BT A € ¢

Space for Rough Work / Fed FE & A0 ==
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58. A vertical line passing through the point (h, 0) intersects the ellipse ?+ 3= 1 at i
|

the points P and Q. Let the tangents to the ellipse at P and O meet at the point R.

If A(h) = area of the triangle POR, 8y = /;n;z;c < A(h) and A, = 1 /;ns”: <1 A(h), then

8
%Al —~8A, =
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59. The coefficients of three consecutive terms of (1+x)" 3 are in the ratio 5 : 10 : 14.

Thenn =

N
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60. Of the three independent events E;, E, and E;, the probability that only E, occurs is
a, only E, occurs is B and only E; occurs is v. Let the probability p that none of
events E,, E, or E; occurs satisfy the equations (o —2p) p = ap and (B—3y) p = 2By

All the given probabilities are assumed to lie in the interval (0, 1).

* Probability of occurrence of E4
Probability of occurrence of E;

Then
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E,,Esz3ﬁﬁﬁﬂﬂ$ﬂﬂﬂa€%aﬂmﬁwp,ﬁm—wﬁ(a—zﬁ)p=a3
qoIT (B — 3y) p = 2By B EYT B & | gt TRraTd ar=RTel (0, 1) # Rerd

7Y S 8, 99

E, % gc &1 wiiied
Eﬁ?ﬂtﬁraﬁqﬁw

B T Space for Rough Work / &<a &4 % foiw ==
e T

“ ‘\\ @@&&} - ‘%Y)/ﬁ

Ux — oY = H( fvx( ,Lx FYSRVIS IR B g lM@

\60((‘ (3»( }3\(}6/ %\( i aFr)”_\fk{{)}( - 5o(ﬁ’)

4 - Hel
\OT'gKF m/\pp A 61 % 0({5;)'\«{13’(
7l Y [ATAMNRRITH
G }\ @7&& X = 2r i

k/

\GF




e BT & fTT I / Space for Rough Work

43

[T




CODE | 7

13, 37T A1, ¥ef . SR G st bl A SLSAR.TA. F | Write your Name, Roll No. and the name of centre and
S w H fay I gl § hod q W Sﬂ"\’ 3T sign with pen in the boxes provided on the right part of
BEIER &Y | 399 ¥ BIg At STaY w8l 3k 9 | ORS. Do not write any of this anywhere else.
ford | Jiet =R & &X 3@ & AT 7wy golgel | Darken the appropriate bubble UNDER each digit of
(BUBBLE) 1 3 € ¥ Blell &~ & 9l g3 TX. | your Roll No. in such a way that the impression is
CIREEIEECE Rvi ol created on the bottom sheet.

C. UST.US &I UT C. Question Paper Format

The question paper consists of three parts (Physics,
3 Y- & i 9T (A s ™, ¥Ema fas Cher?ﬂstry ang I\sl)athematics). Each Sart co(nsi)e/;ts of
AR A & | R T & A ds F | three sections.
14. G110 99T ¥ | 8% 7o ¥ 9% e Section 1 contains 10 muli;uple choice questions.
~ . Each question has four choices (A), (B), (C) and (D)
(A). (B). (C) 3R (D) & R 3 SIATHAWEE | | 'or which ONLY ONE is correct

15. @S2 H 5 | }T‘ng | 8% U9 H AR ﬁm Section 2 contains 5 multiple choice questions.
(A), (B), (C) 3R (D) & for7# & g araifi @l & | | Each question has four choices (A), (B), (C) and (D)

out of which ONE or MORE are correct.

16. W3 H5UTAE | US U &1 SR 0 § 9 (SH1 | Section 3 contains 5 questions. The answer to each
afeT) & 4 &1 G fat quiies ¥ | question is a single-digit integer, ranging from 0 to 9

(both inclusive).

D. WW ‘ D. Marking Scheme

17. %S 1 ¥ & U ¥ $adl WE] TN a1l Jeigel (BUBBLE) | For each question in Section 1, you will be awarded 2
DI BTAT B TR 2 3 3R BIg @Tell 6l | marks if you darken the bubble corresponding to the
& R IT(0) 3 U fhy WRITT | 9 We & | correct answer and zero mark if no bubbles are
Ul H Toid SR o X Pis SHUMI® 3id 81 o) | darkened. No negative marks will be awarded for
STRAY | incorrect answers in this section.

18. WS 2P BY UL # Hhael Vel SoRl (Sw) arel @it | For each question in Section 2, you will be awarded 4
gcdgcrif (@ o) BT BT PR TR 4 3P YSH farw marks if you-darken all the bubble(s) corresponding
Sy %gﬁ ST e TR B W I (0) to only the correct answer(s) and zero m_ark if no
i frer ! ?SRT N 3 bubbles are darkened. In all other cases, minus one

et ST aferal H oM (-1) mark will be awarded.
U (-1) i USH [Ha1 SIRAT |
19. W€ 3 & 8 U H $Haol We! X el @I | Foreach question in Section 3, you will be awarded 4
BIAT P UX 4 (b U fHU SR 8l 7 | marks if you darken the bubble corrc_asponding to only
FTAT TE} P W T (0) 3H TS oy the correct answer and zero mark if no bubbles are
: Imwﬁﬁaﬁ?ﬁﬁm@(—ﬂmm darkened. In all other cases, minus one (-1) mark
ill be awarded.
o SrRAT | el

( Terff &1 A e TR =
Name of the Candidate Roll Number
Rope oolet 210 |ol&to|l 27

ﬁ#wﬂﬁé@'aﬁmf%{m TR ¥
IDl AT Tl Ho/peIT |

| have read all the instructions and shall
abide by them.

Signature of the Candidate

el gRT 9 1 AR e B
¥4 S forar g |

| have verified all the information filled by
the candidate.
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Signature of the Invigilator J
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