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INSTRUCTIONS

All questions are of objective type having four answer options for each.

Category-1: Carries 1 mark each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, ¥4 mark will be deducted.

Category-2: Carries 2 marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

Category-3: Carries 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and no incorrect answer is marked, then score = 2 X number of correct
answers marked + actual number of correct answers. If any wrong option is marked or if any
combination including a wrong option is marked, the answer will be considered wrong, but
there is no negative marking for the same and zero mark will be awarded.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A, B, C, or D.
Use only Black/Blue ink ball point pen to mark the answer by filling up of the respective
bubbles completely.

Write Question Booklet number and your roll number carefully in the specified locations of the
OMR Sheet. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination center and put your signature (as is
appeared in Admit Card) in appropriate boxes in the OMR Sheet.

The OMR Sheet is liable to become invalid if there is any mistake in filling the correct bubbles
for Question Booklet number/roll number or if there is any discrepancy in the name/ signature
of the candidate, name of the examination center. The OMR Sheet may also become invalid
due to folding or putting stray marks on it or any damage to it. The consequence of such
invalidation due to incorrect marking or careless handling by the candidate will be the sole
responsibility of candidate.

Candidates are not allowed to carry any written or printed material, calculator, pen, log-table,
wristwatch, any communication device like mobile phones, bluetooth device etc. inside the
examination hall. Any candidate found with such prohibited items will be reported against
and his/her candidature will be summarily cancelled.

Rough work must be done on the Question Booklet itself. Additional blank pages are given in
the Question Booklet for rough work.

Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

This Booklet contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
be treated as final.

Candidates are allowed to take the Question Booklet after examination is over.

Signature of the Candidate :

Signature of the Invigilator :

(as in Admit Card)
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PHYSICS
Category-1 (Q. 1 to 30)

(Carry 1 mark each. Only one option is correct. Negative marks : — )

In a simple harmonic motion, let f be the acceleration and T be the time period. If x denotes
the displacement, then [f T| vs. x graph will look like,
GG FFH WIS (@ £ T 919 8 T A 30 | ;W x 7 I S@ [fT] 919 x

[GRIETIIEIC

IfT| 1)
(A) } (®)
p X p X
I£T] £T|
(©) (D)
> X > X

The displacement of a plane progressive wave in a medium, travelling towards positive

x-axis with velocity 4 m/s at t = 0 is given by y = 3 sin 271(— gj . Then the expression for

the displacement at a later time t = 4 sec will be

OFfB MY AGF x-9F%F S 4 m/s [ SN @B TIoe 5T t = 0 AN
IR AT y =3 sin2n(—§) | OTRTA t = 4 TG TN AR ARG 2,

(A) y=3sin2n(—x_Tl6) (B) y=3sin2n[_x3_l6]

(C) y=3sin2n(_x3+lj (D) y=3sin2n[_);_lj

i .T.O.
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As shown in the figure, a liquid is at same levels in two
arms of a U-tube of uniform cross-section when at rest. If

the U-tube moves with an acceleration ‘f” towards right,

T

the difference between liquid heights between two arms  h

<
Ll

of the U-tube will be, (acceleration due to gravity = g)
bra gmife fgw =g TAgrRRTS U-G=R qft 2o
qFfG ©FH NN TohoR AE | I U’ f gRd
TR S 27 @ U-0+1 13 IS O THHoid a
AT T, (WoFde 929 = ¢)

A La B) &a ©) a (D) 0
g f

Six molecules of an ideal gas have velocities 1, 3, 5, 5, 6 and 5 m/s respectively. At any

given temperature, if V and V.. Tepresent average and rms speed of the molecules, then
(B S AT =30 @9 (39 TAPC 1,3, 5,5,6 8 5m/s | TW V 8V TFIN Wz
SIANI@R S TeEe 8 rms (39 R O,

(A) V=5m/s B) V_.>V ©) V2. <V? D) V_ =V

rms
F"’%A a

As shown in the figure, a pump is designed as horizontal cylinder with a piston having area
A and an outlet orifice having an area ‘a’. The piston moves with a constant velocity under
the action of force F. If the density of the liquid is p, then the speed of the liquid emerging

from the orifice is, (assume A >> a)

B emfe «lb 2o Sefie BIed IR 1P IF PBET AZERMR TFasd A 8
I (AT TR TFATA ‘2’ | 96 F9 I F-9F e 3l 51 @t wep@ 29 |
ST I M p T (I AT R (A [9© O =791 TR (K@ T8 A >> a),

F a | F 2F A |2F
I ® s ©) \/p:A ®

(]
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Two substances A and B of same mass are heated at constant rate. The variation of

temperature 0 of the substances with time t is shown in the figure. Choose the correct

statement.

(A) Specific heat of A is greater than that of B. i

(B) Specific heat of B is greater than that of A. y

(C) Both have same specific heat. A

(D) None of the above is true. 0 > ¢

a2 SR A6 M A 8 B F @3 2K TGS T IBF | AN (1)-9F AL SNl (0)-4
ST @ TR (AR | TICH(E oF Sfeeto 7o 54 |

(A) B-93 5T A-F SRS ©ofef &4 |
(B) A-93 T5( B-93 Qo< Ot & |
(©) w6 *mrdE SefFE 9o T |
(D) TR I S < |

A given quantity of gas is taken from A to C in two ways; p

a) directly from A — C along a straight line and b) in two $ A

steps, from A = B and then from B — C. Work done and heat

absorbed along the direct path A—C is 200 J and 280 J &
respectively. B ¢

If the work done along A—B—C is 80 J, then heat absorbed >V
along this path is,

g5 A2 Al SIS A T0F C S_EH 2 OIS fF 8 7'H, a) A - C 77 @
I8 b) A > B8 B - C €% 1T 4071 | A—C *(Y $© 1 8 TS ©17f I 200 J
8 280 J | A>B—C 2T F© F IM 80 J TF ©(F @ (2 THT® O 77T,

(A) 807 (B) 0 (C) 1607 (D) 1207

i .T.O.
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A thin glass rod is bent in a semicircle of radius R. A charge is y

non-uniformly distributed along the rod with a linear charge

density A =X, sin0 (A, is a positive constant). The electric field ?
at the centre P of the semicircle is, A X
{5 I FIEA NGE R TFINER TEFSIFIE T A | Rofbre

ST fRES SN I TR T (AT TG T L =1, sin0 (A, G0 GAGF L&) | CIOF@

WEICE (PG P-( ©fes (A T TS,

A) — XO A B }\’0 N C 7L0 A D) - }\’0 N
A) “grer! ® Srer) © Srer! D “Zrer!
Consider a positively charged infinite cylinder with uniform volume charge 9
density p > 0. An electric dipole consisting of + Q and - Q charges attached to
opposite ends of a massless rod is oriented as shown in the figure. At the \

-Q

instant as shown in the figure, the dipole will experience,

(A) aforce to the left and no torque.

(B) a force to the right and a clockwise torque.

(C) aforce to the right and a counter clockwise torque.

(D) no force but only a clockwise torque.

T T GAIGE NS G5 &S TG (BIed ATSHE S Tg p > 0 | SRS G0 Sa=
WS M2 A® + Q 8 - Q W4 & 3t ofee fagwz fora amffe wfoyre 7 sz | bra

(A) IV SR G671 fFS I = 7 |

(B) T Sfoqd ¢l 3 @ ofa IBR Sfoqe «fe @ |

(C) o wfoqe @3 7= ¢ 2fex SoR Koo sfoqry g = |
(D) T I 77, 8y I’Tq FHR oL 93 A5 |

(]
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12 uC and 6 pC charges are given to the two conducting plates
12 uC 6 nC

having same cross-sectional area and placed face to face close
to each other as shown in the figure. The resulting charge
distribution in pC on surfaces A, B, C and D are respectively,
fbra omffe as3 sgpen I 6 ~ARRE Ao IS f f
A
Bl ¢ D

12 puC 8 6 pC SHH 8T TA e Y7 FRFIR AR A
TH | TICHE@ A, B, C 8 D @ (6 SI4iiwa W (uC GI(F)
TR TAFT,

(A) 9,3,-3,9 (B) 3,9,-9,3 (C) 6,6,-6,12 (D) 6,6,3,3

A wire carrying a steady current I is kept in the x-y plane along the curve y = A sin(% xj .

A magnetic field B exists in the z-direction. The magnitude of the magnetic force in the

portion of the wire between x =0 and x = A is

37 ofSe a7z [ g&° G316 3% ORF x-y S y=Asin(27nxj @AY ARG AN A | @

B 2-% SO 436 BIFs 0% B fma 303 | ©izeel o:fba x = 0 8 x = A -9 FqSt
SR T T 1A I 3l a o WA 7,

(A) 0 (B) 2IAB (C) I\B (D) I\AB/2

The figure represents two equipotential lines in x-y y(em) 2 Volt

plane for an electric field. The x-component E, of the

electric field in space between these equipotential lines
is, .
X-y O 36 SfeOrH@d WW it e @ bra .
T AR | @ 76 WU TGRS FH e THEd
x-S E_ A9 W T,

(A) 100 V/m (B) —100 V/m (C) 200 V/m (D) —200 V/m

i .T.O.
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An electric dipole of dipole moment B is placed at the origin of the co-ordinate system
along the z-axis. The amount of work required to move a charge ‘q’ from the point (a, 0,
0) to the point (0, 0, a) is,

p e @ree @l ©fes - Feea Mrrreme Yo re 4o | Rrewbe sfeye

7-9T% AR | SR G “q” AL (a, 0, 0) K9 1 (0, 0, a) YT @ @ A@e-m

FOI 27,

(A P B) 0 © — O
4nepa 4mepa 4rmepa

The electric field of a plane electromagnetic wave of wave number k and angular frequency

o is given by g = EO(/i\ + 3'\) sin(kz — wt). Which of the following gives the direction of the

. . 4)
associated magnetic field B ?

T AN k 8 o (FIAF FEAET A0 ANod ©fee GIEIT SO Ofewa
E=E,(i +]) sin(kz— ot) | S R (@HG S Grarea B-a fe e @ 2

(A) k B) -i+] ©) -i-j D) -k

A charged particle in a uniform magnetic field B= Boﬁ starts moving from the origin with

velocity v = 37 + 4k m/s. The trajectory of the particle and the time t at which it reaches
2 m above x-y plane are,
(A) Circular path, ' sec. (B) Helical path, %% sec.

(C) Circular path, 2/3 sec. (D) Helical path, 2/3 sec.

A SRELTHFE B = Bk -9 Wy Gf6 ST ell JA (0 v =31 + 4k m/s T belro
&P (A | FAMHB AL @ T I -7 F0fB x-y-SFT 2 m Trool¥ (AR ©f T,

(A) JSFE 21%, 1 TTIS (B) IR 212, ¥ PIFSG

(C) &4 1K, 2/3 TIFS (D) FEAR %, 2/3 TS

(]
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In an experiment on a circuit as shown in the figure, the voltmeter shows 8 V reading. The
resistance of the voltmeter is,

Lol

160 Q 200

||10V
L
fora e I8 AT (SIFORGE 8§ V 215 7T | O (OF6N6IET (@Y O ?
(A) 20Q (B) 3200Q (C) 160 Q (D) 144k Q

An interference pattern is obtained with two coherent sources of intensity ratio n:1. The

| -1, ) ) .
ratio Max_ Min yi]] be maximum if

IMax + IMin

AR SIS n:1 {2 AT Preore B @t <o e <6 fde == | Cor@

Do = lvin sotreffs s1rios 2ca 74w,

IMax + IMin

(A) n=1 (B) n=2 (€©) n=3 (D) n=4
A circular coil is placed near a current carrying conductor, both Up

lying on the plane of the paper. The current is flowing through the
conductor in such a way that the induced current in the loop is
clockwise as shown in the figure. The current in the wire is,

(A) time dependent and downward.

(B) steady and upward. |

(C) time dependent and upward.

(D) An alternating current. Down

GG FeIR FoAE G foeIR! AR FR AN e, TOAE FN& O SR_EO |
AREIRIT 47 T Sfe] qoF ©IF 2[R 2 (¥ IO W98 Ses 7RI oL qeq
S facs (Bbra emfo) | tiew =R W ofose/re

(A) TAER AR ARTOTN @ gt

(B) TFIA ¢ fawaaR

(C) TR AL ARTSTH e 8 TEYA

(D) @6 *RaS efgesr

i .T.O.
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Three identical convex lenses each of focal

length f are placed in a straight line separated

by a distance f from each other. An object is t ______________________
located at /2 in front of the leftmost lens.  Object

Then,

(A) Final image will be at {/2 behind the rightmost lens and its magnification will be —1.
(B) Final image will be at {/2 behind the rightmost lens and its magnification will be +1.
(C) Final image will be at f behind the rightmost lens and its magnification will be —1.
(D) Final image will be at f behind the rightmost lens and its magnification will be +1.

f TR CATTR FoAb oo See (A 1(F (b T (IR (F = (A0S f WA ZIoH 41
T’ | QI MR 2 i AN /2 qR0g G0 I A=A | PIrs,

(A) fex Aozl eRmtea e (TR PR 72 1a0g 12 7@ @ [ =@ -1

(B) wfew Aoz et (I8 (Hr=r R 172 70y 12 7@ @3 [RdA == +1

(C) e fefzf eRtaa e TR PR £ vRrg 2 =01 e R 7@ -1

(D) e ezl wRmtEa e ErTR PR £ vRrg J? =01 e R =@ +1

A ray of monochromatic light is incident on the plane
surface of separation between two media X and Y with
angle of incidence ‘1’ in medium X and angle of refraction

r’ in medium Y. The given graph shows the relation
between sin i and sin r. If Vy and Vy, are the velocities of

sinr
A

the ray in media X and Y respectively, then which of the
following is true ? 30°
1 0 » sini
(A) Vy=—=V
X"z Y

(B) Vy=+3V,
(C) Total internal reflection can happen when the light is incident in medium X.

D) vy :\/ng, where vx and vy are frequencies of the light in medium X and Y
respectively.
a5 @I SR A X 8 Y 96 N Ao [Eew e 877 Fiefes 26, @A X
ST SIS P19 ° 8 Y WLCH S T 1 | sin i 8 sin -9 L 7= ora @t
TR 13V, 8V, TG X 8 Y T 1o (el 79 o3 Fee i S w13 2
1
A) Vy=—=V
(A) Vx 5y
(B) Vy=+3V,
(C) MG X M wefee 2@ oA 4 of o 20 AR |

(D) v, =-3v,, TR vx 8 vy T @ X 8 Y TG AT A% |

(]
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If the potential energy of a hydrogen atom in the first excited state is assumed to be zero,
then the total energy of n = oo state is,

IFGET NI 2L Trlf=10 B3 [Bfo=Ifes 7 4= n = oo B (WG e 2@
(A) 34eV (B) 6.8¢eV ) 0 (D)

200 Q

—\WW
ov o, /ZS/ é Vi

R.=1000Q l

In the given circuit, find the voltage drop V, in the load resistance R; .
2TE TSNS (G R, -4 RS AoM V, -97 WF F© 7
(A) 5V B) 3V © 9V (D) 6V

s o —

Ce >0

Consider the logic circuit with inputs A, B, C and output Y. How many combinations of
A, B and C gives the output Y =0 ?

3996 A, B, C 8 SIG075 Y-9F WS T8I0 &5 T4 | A, B 8 C-GF I JF(I TF(@
Y=0%0@?

A) 8 B) 5 < 7 D) 1
X-rays of wavelength A gets reflected from parallel
planes of atoms in a crystal with spacing d between M

two planes as shown in the figure. If the two 3
reflected beams interfere constructively, then the '

condition for maxima will be, (n is the order of
interference fringe)

A SHCACHA X -] G5 (AR TS 76 0o (MR WK 1Ag R d) TS Afowfero
27 | Afswfere FRRHH ST IR =S =T, (n T IR #1f67 @)
(A) dtan©=nA (B) dsin6=nA\ (C) 2dcos®=nr (D) 2dsinB®=nA

i .T.O.
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25. A particle of mass m is projected at a velocity u, making an angle 6 with the horizontal (x-
axis). If the angle of projection 0 is varied keeping all other parameters same, then
magnitude of angular momentum (L) at its maximum height about the point of projection

varies with 0 as,

m OER G0 IFFINE u (A STNF (x-SCHF) HF 0 I 2T I 2o | O T3
g «a% @Y I vy ATFAEIY 0 RS T 2T O @ IJIFAF AES AIFI AT
VR ATATE (9 ORERR (L) RS Mpa (@ eeiba @ t Fm 34 39 2

iE

0 /4 o 6
I

0 /4 i

26. A body of mass 2 kg moves in a horizontal circular path of radius 5 m. At an instant, its

speed is 2V5 m/s and is increasing at the rate of 3 m/s2. The magnitude of force acting on

the body at that instant is,

2 kg O 996 I 5 m IPMER SNF ISR A TR | [FEA 9T Y200 o 7o
2V5 m/s @92 @ BfS 3 m/s? R I AT | @ RS o T @ 0 T =27,
(A) 6N (B) 8N (C) 14N (D) 10N

27. In an experiment, the length of an object is measured to be 6.50 cm. This measured value

can be written as 0.0650 m. The number of significant figures on 0.0650 m is

G35 A 936 T G T ANS T 6.50 em | AR W7 973 AfS w07
TR I 0.0650 m | 0.0650 m-9 OIS Ty w14y e

A) 3 (B) 4 <€ 2 D) 5

(]
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A mouse of mass m jumps on the outside edge of a rotating ceiling fan of moment of inertia
I and radius R. The fractional loss of angular velocity of the fan as a result is,

m OEFF GFH 293 R € @ | Sem@as (g« gefam fifer: i e e
AT Toet | SRR IR [FAF @R S ZRT @ 2 2

2 2
mR ®) I © [-mR? D) [-mR

(A)
I+mR? I+mR? I I+mR?>

Acceleration due to gravity at a height H from the surface of a planet is the same as that at
a depth of H below the surface. If R be the radius of the planet, then H vs. R graph for
different planets will be,

GG &2T 7@ AT H THHo 6 G2 oo Sfoder QA MW i | g2f6a end
M R 2 O[ [Oq 423 & H ¥ R @bt 203,

(B) }I
1

H

(A)

H H

©) (D)

» R . » R

A uniform rope of length 4 m and mass 0.4 kg is held on a frictionless table in such a way
that 0.6 m of the rope is hanging over the edge. The work done to pull the hanging part of
the rope on to the table is, (Assume g = 10 m/s?)

0.4 kg TR 8 4 m (AEIR (6 e b ada 219 BRI $o1 qoF ol A4l =g @
wfed 0.6 m W BRI A2CE IAR | WEHE BRER TR BE 9o 0 I IO
TR ? (RS g =10 m/s?)

(A) 0367 (B) 0.24] (C) 0.127] (D) 0187

i .T.O.
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Category-2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks : — %)

There are n elastic balls placed on a smooth horizontal plane. The masses of the balls are

%,%,....%respectively. If the first ball hits the second ball with velocity v,,, then

the velocity of the n? ball will be,

2

B T STYNT OETE T n MAT FOFAF @ AN A | IR o IAFE

m, %2%% | 2% TG 2 TS T v (A0 SIS (R OIR(H n-OF IE @7 T(F,

4 n 4 n-1
(A) %vO ®) [3) vo ©) @ vo D) v,

An earth’s satellite near the surface of the earth takes about 90 min per revolution. A
satellite orbiting the moon also takes about 90 min per revolution. Then which of the

following is true ?

(A) pm<pe
(B)  pm>pe
(©) pm=pe

(D) No conclusion can be made about the densities.

[where pm 1s density of the moon and pe is density of the earth.]

AT PR IR 1B T4ZT 90 min-9 IR HRAE M FE | FHYRI IR
G5 TA21RS 90 min-A GFAR FUCF AR T | (IR A5 (PG M3 2

(A) pm < pe

(B) pm > pe

(©) pm = pe

(D) TG T (I TR <l %< 77 |

[(@L pr T TR T 8 p TA JRTT I3 1]

(]
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33. A bar magnet falls from rest under gravity through the centre of a
horizontal ring of conducting wire as shown in figure. Which of the
following graph best represents the speed (v) vs. time (t) graph of the bar l
magnet ?

or@ omffe @R o b Sefie Re-uv @R [ .
MOHTI(F PRI HOIF oA Ol WE Fal T | O WEpd @0 5
WW%WWWWT(V)WW@)WWWW? ©

Nt

v vV

T

©) (D)

» p t

34. An amount of charge Q passes through a coil of resistance R. If the current in the coil
decreases to zero at a uniform rate during time T, then the amount of heat generated in the
coil will be,

R TR 936 FSa1 N4 AT Q W4 7<= (3 | I T 3TN FOCe 2_T TN 2R N
AT T SR TS SLAF I AR =73,

4Q°R 2QR QT 2
A B) — ) — D RT
(A) 3T (B) 3T ()4R D) Q
GM A .
35. A modified gravitational potential is given by V =-— —+—. If the constant A is
r r

expressed in terms of gravitational constant (G), mass (M) and velocity of light (c), then
from dimensional analysis, A is,

T 39 436 S T2 RerEe I9 meq wnE v_—G—l\/I+é | 7% A-TF M
WW(G)W(M)eW@ﬁ(c)-mWﬁﬁWﬂmWAia

G*M? GM
(A) 3 B) —-
c c
(©) iz (D) Dimensionless mmﬁ%m
c

15 E"%:ji P.T.O.
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Category-3 (Q. 36 to 40)
(Carry 2 marks each. One or more options are correct. No negative marks)

p T 2

| A

1 2 1

> v »> S

A cyclic process is shown in p-v diagram and T-S diagram. Which of the following
statement(s) is/are true ?

(A) 1-2: Isobaric, 2—3: Isothermal.

(B) 3-1: Isochoric, 2—3: adiabatic.

(C) Work done by the system in the complete cyclic process is non-zero.

(D) The heat absorbed by the system in the complete cyclic process is non-zero.

a3 v AfFAMF p-v TG@ 8 T-S @h@ AR WA TR | FEF @F
S (fer) 70w 2

(A) 1-2: FTTEIR, 253: AR

(B) 3—1: IS4, 23 el

(C) o v Aferaibre o FET Iy 7 |

(D) 9 barra Aferae oEf w=l TS ot %[ 73 |

The figure shows two identical parallel plate capacitors A and B Kx
of capacitances C connected to a battery. The key K is initially ’ ’
closed. The switch is now opened and the free spaces between _ | C C

the plates of the capacitors are filled with a dielectric constant 3. v T AWT B__|_
Then which of the following statement(s) is/are true ? | |
(A) When the switch is closed, total energy stored in the two capacitors is CV2.

(B) When the switch is opened, no charge is stored in the capacitor B.

(C) When the switch is opened, energy stored in capacitor B is % CV2,

oy . . .5
(D) When the switch is opened, total energy stored in two capacitors is 3 CV2.

fora omffe C tag B8 A 8 B 76 TR “Ife 47 @6 ABINT 42 S T& 71
TR | K ik g 5 39 oz | @37 ife & e €< wibR oo qfbs Wt 3
siapios Fam RREE W e 519 w400 209 | orReE e @ Sfe(ef) 1 2

(A) IR 3F TR TN IRFFYHTe AES o *fe 27 CV2

(B) BIfRfG T4 Tl 27 O B IR(F (I S Afe® A 1 |

(C) IS T4 Tl T 3 B GIA(F Ae® *fe T % CV2

(D) SIS T4 A 2 ©4F GFF ol e 36 = 2 g CcVv2

(]
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A charged particle of charge q and mass m is placed at a distance 2R from the centre of a

vertical cylindrical region of radius R where magnetic field varies as B-= (42 =2t + 6)1/2 ,

where t is time. Then which of the following statement(s) is/are true ?
(A) Induced electric field lines form closed loops.

(B) Electric field varies linearly with r if r < R, where r is the radial distance from the

centerline of the cylinder.

(C) The charged particle will move in clockwise direction when viewed from top.

(D) Acceleration of the charged particle is 27_q when t =2 sec.
m

R 74 REE @b S (Ieiie BT (19 T B = (42 — 2t + 6)k S AfefS® 27,
TR t A T | IR q |4 8 m ©F 8 qafh FIE Bired el (AF 2R

TG AN A | O fiea @i Bfes(efer) 3w 2
(A) T ofEeIaraefs I qrek FIFIE 27 |

(B) SfSRTH(@R W r-GF I FIACHIF I Aafe® 27 I r <R T, @AE 1 TA

e STHR4I TAF P I9RE 199 |

(C) TR TAF ML Feliib 2Sx FBR e [E |

(D) t=2 sec I FB7 g9 &°F 27_q|
m
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A uniform magnetic field B exists in a region. An electron of charge q and mass m moving
with velocity v enters the region in a direction perpendicular to the magnetic field.
Considering Bohr angular momentum quantization, which of the following statement(s)
1s/are true ?

(A) The radius of n® orbit r_ co+/n .

\JqB7#

m

(B) The minimum velocity of the electron is

(C) Energy of the n level E oon.

(D) Transition frequency o between two successive levels is independent of n.

TR B @G 3 (19 0Fd B TR | @ B G0 m ©F 8 LT B(EG B1FF
TR Say M A9 v ([0 AR 9 | (@RS (0 SRR FIRFHIRTS 1S SIara
AR & S (ofer) o 2

(A) n-OF ICFIAPME r_oo/n .

(B) I[EZCTE Perow Rl JaBn

m

(C) n-SNICFA*E E_oon.
(D) IR Ab 4o N BBT F72AF 0, n-aF S o= =17 |

A train is moving along the tracks at a constant speed u. A girl on the train throws a ball
of mass m straight ahead along the direction of motion of the train with speed v with respect
to herself. Then

(A) Kinetic energy of the ball as measured by the girl on the train is mv2/2.

(B) Work done by the girl in throwing the ball is mv2/2.

(C) Work done by the train is mvu.

(D) The gain in kinetic energy of the ball as measured by a person standing by the rail
track is mv/2.

«f5 G u 33 071 eN(® | TR A 93T et m O3 @b 3@ Ged few sfeqre
TR AR FACE v & ZC© W | SRt

(A) TBER @ feTHR ACACE IeAfoa fo=ifes =@ mv2/2 |

(B) D (RIS &y Afere! @kl F© I T mv2/2 |

(C) TG &=l $© 1 T mvu |

(D) TREEIRER AIE HIBI! (I e AATE =1 foxifes 2 mv2/2 |

(]
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CHEMISTRY
Category-1 (Q 41 to 70)

(Carry 1 mark each. Only one option is correct. Negative marks : — %)

The correct order of boiling points of N-ethylethanamine (I), ethoxyethane (II) and
butan-2-ol (III) is

N-ZAUZAZAI (1), TAHIC (11) @R REBIF-2-9 (111)-9F ~FHAGES HA3F T T
(A) II<II<I B) II<II<I

(C) II<I<I (D) II<I<II

H,, Lindlar Catalyst N Ozonolysis

M » O+P
(CH5CO),0
Ammoniacal AgNO; CH;COONa
hite precipitate

Cinnamic acid

Structure of M is,

M-@T 5109 B+
(A) Ph—C=CH (B) Ph-C=C-CH,
(C) H,C-C=CH (D) H,C-C=C-CH,
OH OH OH OH
CH; NMe, CH=CH, NO,

) n (111) av)

The correct order of acidity of above compounds is

Toffale el aftaeer e @x 2
(A) II>IV>I>II (B) II>IV>II>1
©) Iv>I>11>1 (D) IVv>1I>1>11

i .T.O.
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O
Br,/AcOH Br,/NaOH
X > Y+Z

CHg CHj3

44.

The correct option for the above reaction is

oiAres [ Afow fieeailb =°a
o}
(A) X= Y= CHBI‘} 7= CH}COZNB.
o crggr
o
(B) X= /‘\ Y= CHBr3 Z= CH;CO,Na
CHg CBrs
0
(C) X= ‘\ Y= CHBry Z= CH,CO,Na
CH3/ CH,Br EL
o
(D) %= Y= CHBr; Z= CH,CO,Na
THz THz L
Br Br

45.  H;CH,C
aqueous H;C SO,ClI
NaOH Nal
Hrim

¢l ————(C4H,,0 = » C11H165035 ——— C,Hyl
pyridine acetone

H,C

If all the nucleophilic substitution reactions at saturated carbon atoms in the above
sequence of reactions follow Sn2 mechanism, then E and F will be respectively,

T Toia Ao Riraers s=oes 14w Aamiqre wfoe e b Mefgsfelae dfegst fkien
S\2 fFAFa SR F(F, ©& E @2 F 2 IAGFH

HyCH:G HaCH:G CH,CH3 HaGC
H\\\\\\\ OH and H“‘“}i HO—QHHH and H““\}i
HsC H3C CHs H;CH,C
(A) (B)  HicH,C
CH,CH, CH,CHs CH,CH3
HO nnH and %IIIIH Ho—QHHH and H\\\\\\\
CH3 CH3 (:H3 H3C
© (D)

(]
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46. Two base balls (masses: m, = 100 g, and m, = 50 g) are thrown. Both of them move with
uniform velocity, but the velocity of m, is 1.5 times that ofm,. The ratio of de Broglie
wavelengths A (m, ):A(m,)is given by
725 (R (TF m, = 100 &, @32 m, = 50 &) R =& | ATOIF0S 18R Q07! o |
FE m,-3 ST m, -G T 1.5 @ &R | (1R 1269 M & & Jolfer wrmend-«
YA A (m,): A (m, )RS
(A) 4:3 (B) 3:4 © 2:1 (D) 1:2

47. What is the edge length of the unit cell of a body centred cubic crystal of an element whose

atomic radius is 75 pm ?

GF6 TMR(FFGF THIFE (FACE GF0 A 2N GG 75 pm | @ FACK GFF
RIEE e oy o 2

(A) 170 pm (B) 175pm (C) 178 pm (D) 173.2 pm

48. The root mean square (rms) speed of X, gas is x m/s at a given temperature. When the
temperature is doubled, the X, molecules dissociated completely into atoms. The root
mean square speed of the sample of gas then becomes (in m/s)

G5 fWME TSRO X, -9F 1@ ITHOT AT 761 x m/s | SOl fRwd T X, -97 wef
RN REfee 23| @2 SRER U2 ER 6 I9ged I (m/s 9I(F) =@
(A) x/2 (B) x C) 2x (D) 4x

49. Arrange the following in order of increasing mass

L. 1 mole of N, I. 0.5 mole of O,

L. 3.011 x 1023 molecules of O, IV. 0.5 gram atom of O,
S(ER CH@EAPANS AET3

L. 1 T N» II.  0.5TW O3

L. 0,-993.011x10% FRF =Y IV. 0.5 7599 O,
(A) IV<II<II<I (B) Iv<I<Ili<II

(C) HI<II<IV<I (D) I<lI<II<IV

i .T.O.
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Which of the following would give a linear plot ?

fea tom 26 (mefoal) seecafis 2@ 2
(A) kvsT (B) kvs /T (C) InkvsT (D) Inkvs /T
(k is the rate constant of an elementary reaction and T is temp. in absolute scale)

(k &% g+ RiFa9 ogTT, T “IFW ©r=iwan)

The equivalent conductance of NaC/, HC/ and CH;COONa at infinite dilution are 126.45,

426.16 and 91 ohm'cm?eq ! respectively at 25°C. The equivalent conductance of acetic
acid (at infinite dilution) would be

(A) 461.61 ohm'cm?eq’! (B) 390.71 ohm ! cm?eq!

(C) cannot be determined from the given data. (D) 208.71 ohm! cm?eq!

S SO NaCl, HC/ @3¢ CH,COONa -49 9eiikd “AfifRe! I 126.45, 426.16
@2 91 ohm~lem2eq! (25°C -9) | OF2 TG SHGS SIFTEI Tl et

(A) 461.61 ohm ' cm?eq! (B) 390.71 ohm™!' cm?eq!

(C) TS IR I (AF [F FAARAUD)  208.71 ohm ! em?eq !

For the reaction A + B — C, we have the following data :

Initial concentration of A
(in molarity)

Initial concentration of B
(in molarity)

Rate (initial)
(Relevant unit)

1 10 100
1 1 1
10 1 10

The order of the reaction with respect to A and B are
(A) Not possible to tell with the given data.

(B) First order with respect to both A and B.

(C) First order with respect to A and second order with respect to B.
(D) Second order with respect to A and first order with respect to B.

A 8 B O3 W A + B - C e afow@st 5o Rpa wayela s e |

A -7 RIS b | B -97 RS vy | R[fewww orfes aferae
(UG (RIEIEIH)) (T& G(F)
1 10 100
1 1 1
10 1 10

TCR@ A 8 B -93 A [Rfwaba @x
(A) TEE TS YT O S @2 |
(B) A 8 B 73R AACHFE TN GF |

(C) A-G3 AT GF G2 B-G AATE 132 |
(D) A-GF ACACE N2 G2 B-AF HIATH G |

(]
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The equivalent weight of KIO; in the given reaction is (M = molecular mass):
2Cr(OH); +40H ™ + KIO; — 2CrO 42‘ +5H,0 +KI
awe e 2Cr(OH); +40H ™ +KIO; — 2Cr042‘ +5H,0 +KI,
KIO,-4% 9% ©F (M = SIS ©F)
(A) M (B) M/2 (C) M/6 (D) M/8
At STP, the dissociation reaction of water is H,0 == H* (ag.) + OH (aq.) , and the pH

of water is 7.0. The change of standard free energy (AG®) for the above dissociation process
is given by

STP *ITS, &(eR f[earee R 26 H,0 == H* (aq.) + OH (aq.), 9 &R pH =A
7.0 | Sifies e e s Jeifesa «ffied (AG°) ==

(A) 20301 cal/mol (B) 19091cal/mol (C) 20096 cal/mol (D) 21301 cal/mol

Na,CO, is prepared by Solvay process but K,CO, cannot be prepared by the same because

(A) K,COsj is highly soluble in H,O (B) KHCO; is sparingly soluble

(C) KHCOjis appreciably soluble (D) KHCO, decomposes
Na,CO, S e *7f® T2 (S K,CO, B (IR < I 1 T
(A)  K,CO, & 9 @ @rsy (B) KHCO,¥F=@<y

(C) KHCO, I W@ uisy (D) KHCO, Rrafers =t am

If in case of a radio isotope the value of half-life (T, ,) and decay constant (A) are identical
in magnitude, then their value should be

T q6 (O E T SRCAGICAT ST (T, ,) 99 FTF (1)-4F W Ao 7
T, OIR(A (12 Wb 283 Sbe

(A) 0.693/2 (B) (0.693)12 (C) (0.693)? (D) 0.693

Suppose a gaseous mixture of He, Ne, Ar and Kr is treated with photons of the frequency
appropriate to ionize Ar. What ion(s) will be present in the mixture ?

@5 AT BT 4T He, Ne, Ar @3¢ Kr IO | @2 07 TG Ar-[& SRS F900
A GIFH FO2AED oA 2SI T | Q2 7o e @ SrEwefe AR ol 2

(A) Ar" (B) Ar"+Kr"

(C) Ar*+He"+Ne" (D) He'+ Art + Kr*

A solution containing 4g of polymer in 4.0 litre solution at 27°C shows an osmotic pressure
of 3.0x10~ % atm. The molar mass of the polymer in g/mol is

27°C SO 4.0 L BT G5 “feTEF 4.0 g TAw® AFCA 3.0x10 4 atm SISTIA IR
38 77 | et wHkE ©F (/NS GI(F) A

(A) 820000 (B) 82000 (©) 8200 (D) 820

i .T.O.
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The molecular shapes of SF,, CF, and XeF, are

(A) the same with 2, 0 and 1 lone pairs of electrons on the central atoms, respectively.
(B) the same with 1, 1 and 1 lone pairs of electrons on the central atoms, respectively.
(C) different with 0, 1 and 2 lone pairs of electrons on the central atoms, respectively.

(D) different with 1, 0 and 2 lone pairs of electrons on the central atoms, respectively.
SF,, CF, 43¢ XeF, % SIS SO Zel

(A) EFE G TG ARG [ SR T JAIGCH 2, 0 93 1 |

(B) OFT G TFQ AR oot S(eG (&S TG 1, 1 G 1 |

(C) Ml @R TR AR o (ARG S TG 0, 1 92 2 |

(D) STEM! @R TR AR o (ARG O I 1, 0 G 2 |

The species in which nitrogen atom is in a state of sp hybridisation is
TR T S M@ 796 sp FeFAS (hybridised)
(A) NO;~ (B) NO, (C) NO," (D) NO,~

The correct statement about the magnetic properties of [Fe(CN) 6]37 and [FeF, ] is

(A) Both are paramagnetic
(B) Both are diamagnetic

©) [Fe(CN) 6]37 is diamagnetic, [FeF, ] is paramagnetic
(D) [Fe(CN) 6]37 is paramagnetic, [FeF,]" is diamagnetic
[Fe(CN), | «=¢ [FeE, | «a 1= «f 7oifFe 31w To-a1fb 2=

(A) W TaIZ TopERT
(B) ¥ TR wopFRm

(©) [Fe(CN), | SR7 S, [Fer, |~ S @
(D) [Fe(CN)j’ SARRIIT, [FeF, | SPpTam

(]
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62. The calculated spin-only magnetic moment values in BM for [FeCl,] and [Fe(CN) 6]37

63.

64.

6S.

arc

[FeCl,] @ [Fe(CN)GT_ GF IS o FTFT ATF (spin magnetic moment) (BM)

EGH
(A) 5.9BM, 1.732 BM (B)
(C) 3.87BM, 1.732 BM (D)

BrF; self ionises as following

BrF, G OIR ORI 27
(A) 2BrF; == BrF'+ BrF" (B)
(C) 2BrF; == BrF," + BrF," (D)

412 electronic configuration is found in
TG TR 412 (TG (<7 TA = 2
(A) Pr (B) Pr’* ©)

Which of the following statements is incorrect ?

4.89 BM, 1.732 BM
1.732 BM, 2.82 BM

2BrF, = BrF," + BrF,~

2BrF; = BrF," + BrF;~

Nd3* (D) Pm3*

(A) [VF6 ]37 is paramagnetic with 2 unpaired electrons.

(B) [CuCl4]2_ is paramagnetic with 1 unpaired electron.

(©) [CO(NH3 ) 6]% is diamagnetic

(D) [COF()]}* 1s paramagnetic with 2 unpaired electrons.

fryfeie T fgfeft e 7 2

(A) [VE] ®opad, 2f6 toedin Serg e

B) [CuCl] Bopxdy, 1fb (o= TG e

(© [Co(NH,), ] wgxsta

(D) [CoF,]” &=medry, 2ff (o= S e

25

i .T.O.
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The correct order of C=0Obond length in ethyl propanoate (I), ethyl propenoate (II) and
ethenyl propanoate (III) is

BAZHA THMAAICES (1), AL (AIEG (11) e BfAFIEe (s (111) -9 C = OFFA
ACH 3T @ =
(A) 1>11>11 (B) HI>II>1 (C) I>TI>1I (D) 1I>1>11

Select the molecule in which all the atoms may lie on a single plane is

(A) 4-Nitrobenzaldehyde (B) 4-Methoxybenzaldehyde
(C) 4-Methylnitrobenzene (D) 4-Nitroacetophenone
e 1@ wqre 9 “Rwqefs qafh Wa ore skgM wE ¢t 24

(A) 4 TEEERFHCRIZT (B) 4-efagnieioeize

(C) 4-FAZTFANIHIRGET (D) 4-RGEHIAGICEEN

The IUPAC name of CH,;CH=C- CH,~CH, is :

|
CHO

(A) 3-Formyl-2-pentene (B) 2-Ethylbut-2-enal
(C) 3-Ethylbut-3-enal (D) 2-Ethylcrotonaldehyde

CH,CH= C- CH,~CH, Ct+if6g 1% 2=:
|

CHO
(A) 3-TINEA-2-TAFGA (B) 2-2AZAREH-2-371eT
(C) 3-2AZARE-3-3751 (D) 2-BUATAFIBFIACRIZT

(]
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The correct stability order of the following carbocations is

S3)
H,C - CH = CH - CH,
I
S3)
H,C — CH = CH — NMe,
I

@
CH, - CH = CH - BMe,
11
S3)
H,C — CH = CH - OMe
v

(A) II>1>11>1V (B) HI>I>I>1V
(C) M>IV>I>II (D) IV>II>I1>1

HO H

S H OH
1 /\>i and %//,,/ /
\ COZH HOZC/\/\
CH, CoHs

| @MQ . Q_JO

The relationship between the pair of compounds shown above are respectively,
(A) enantiomer, diastereomer, diastereomer

(B) enantiomer, enantiomer, diastereomer

(C) enantiomer, homomer (identical), diastereomer

(D) homomer (identical), diastereomer, geometrical isomer

ARG (A NECS e N T=oF 7o AT

(A) @REISTIR (fefeT TREAR), SRIFGRSNE, SrRIFSRewE

(B) FHRSTR (foRRT IAER), aamfewR (Ao W), srifsisTE
(C) @RISR (2ffSfg M=), TRICINIR, SRIFGRE MR

(D) TR, SRIFGRENR, Tfifes TR

(]
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Category-2 (Q 71 to 75)

(Carry 2 marks each. Only one option is correct. Negative marks : —12)

©
1) OH/H,0, A
CeH 20, S - - H + 1

G (i) H;0" | A

B CrOy/H*

‘G’ in the above sequence of reactions is

T Rfea@ ‘G’ 2
(A) (CH,),CHCOOCH,CH, (B) CH,CH,CH,COOCH,CH,
(C) CH,CH,COOCH,CH,CH, (D) CH,CH,COOCH(CH,),

Case — 1: An ideal gas of molecular weight M at temperature T.
Case — 2: Another ideal gas of molecular weight 2M at temperature T/2.

Identify the correct statement in context of above two cases.

(A) Average kinetic energy and average speed will be the same in the two cases.
(B) Both the averages are halved.

(C) Both the averages are doubled.

(D) Only average speed is halved in the second case.

AT TFQ : M SRS OFF G306 Sm #1157 T Sory |
&St tva : 2M SARE ST @6 S e T/2 Swer |
ast “AffEfore e Tea Fwad =

(A) T8 foxfe ¢ T g TSIACHF U2 AT |

(B) Tox i Afwe wds 23 |

(C) ToF AkE AR+ fawd 21 |

(D) TFIA 1% Bfed ARE o tv@ wds TE@ |

63 g of a compound (Mol. Wt. = 126) was dissolved in 500 g distilled water. The density
of the resultant solution as 1.126 g/ml. The molarity of the solution is

G5 TR (TARE ©F =126) 63 &N A 500 A1 AfS® @ wahgs w4 20
BRI Ig =T 1.126 ¥/ ff# | @ mares t=faft =e
(A) 125M (B) 1.0M (C) 0.75M (D) 1.1M

(]
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Nickel combines with a uninegative monodentate ligand ( X~ ) to form a paramagnetic
complex [NiX, ]27 . The hybridisation involved and number of unpaired electrons present
in the complex are respectively

(A) sp3, two (B) dsp?, zero (C) dsp?, one (D) sp3, one
e @6 qT3 YogF SNLATE TIRG! e (X ) 0 I& 2@ GI0 SApFI
Tl [NiX, [ 189 903 | [T e FeFad (hybridisation) €92 S7] F(RGNR
R 7T

(A) sp3,qfo (B) dsp?, @FG8 T (C) dsp?, afo (D) sp’, afo
(i) PhMgBr CrO,/H® Ph, P =CH, B
‘L’ in the above sequence of reaction is/are (where L # M # N)
(A) Benzaldehyde (B) Methyl benzoate
(C) Benzoyl chloride (D) Benzonitrile
TG R L’ 27 (9 L £ M #N)
(A) TRHIECRIZS (B) fN=iIga Rueicas
(C) TRfe FREe (D) TAHNZGIEe
Category-3 (Q 76 to 80)
(Carry 2 marks each. One or more options are correct. No negative marks)
The correct set(s) of reactions to synthesize benzoic acid starting from benzene is/are

(A) (i) Br,/Fe (ii) Mg/dry ether  (iii) CO,  (iv) H,0®
(B) (i) Br,/Fe (ii) NH;, 25°C (iii) NaNO,, dil. HCI, 0° to5°C
(iv) CuCN/KCN (v) diLHCI, A

] @
(C) (i) CH,CI, Anhydrous AICI, (ii) KMnO, |OH, A (iii) H,O
(D) (i) CH,COCI, Anhydrous AIC, (ii) Br,, NaOH (iii) H,0®
TG (AT 9% (A (@R WS I & Ao R @l /wwefe 27a

(A) (i) Br,/Fe (ii) Mg/ ®® 3 (iii) CO,  (iv) H,0®
(B) (i) Br,/Fe (ii) NH,, 25°C (iii) NaNO,, =g HCI, 0° to5°C
(iv) CuCN/KCN (v) @ HCI, A

(C) (i) CH,CL, & AlCI, (i) KMnO, [OH, A (iii) H, 0

(D) (i) CH,COCI, S#1& AICI, (i) Br,, NaOH (i) H,0®

i .T.O.
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Which statement(s) is/are applicable above critical temperature ?
(A) A gas cannot be liquified.

(B) Surface tension of a liquid is very high.

(C) A lig. phase cannot be distinguished from a gas phase.

(D) Density changes continuously with P or V.

FLFB SN AR (I, et /Rgfeufe st 2
(A) TR O O S0 I |

(B) SRR BN 1 @ 2T |

(C) 7M1 I ST STl O ol [ A |

(D) TR, P O V-G A(F RRIRFSII Ao =7 |

Which of the following mixtures act(s) as buffer solution ?

frafafis feasfm T @b/ el e Tad R Fiw 393 2
(A) NaOH + CH,COOH (1 : 1 mole ratio)

(B) NH,OH +HCI/ (2 : 1 mole ratio)

(C) CH;COOH + NaOH (2 : 1 mole ratio)

(D) CH,COOH + NaOH (1 : 2 mole ratio)

An electron in the 5d orbital can be represented by the following (n, 1, m¢,) values

5d ToPTHA (orbital) GG ZEMGAE WS (n, 1, me,) GF NFfed @1 I T

The conversion(s) that can be carried out by bromine in carbon tetrachloride solvent is/are

I (BEIFIZT TRE W @ FoRa /i aeHiE =g Sare oI orefa =
(A) PhCH =CHCH, — PhCHBrCHBrCH,

COOH COOH

" O-0L

(C) CH,CH,COOH — CH,CHBrCOOH

Br
COOAg

o O'—

(]
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Subject : PHYSICS & CHEMISTRY

A R T 431 : 00
e e ™
Y. 9% IPYITE TS N2 SR8 o W32 ZfSh TR vk TSIy Sed e WX |
2. Category-1 : «<f6 Teq o< | T T M 1 799 77 | 1 T6d fra @A @ T
@i TR e Y 777 F01 AR |

0. Category-2 : «3f> Tx 7% | o< Tex M 2 797 I | T« Tex el w1 @ =
«3ifeF Tex Wi 1, 799 61 AE |

8.  Category-3: @< 3 4T T&I Hd< | 97 I H#ds Ted Wt 2 799 < | I @ o

TR A AT R BT TSRS IR F0 Al AF O AN 2 x [T 6 A< 63 M (AR

O A -+ SR (A I T6d A ©IF 47t | W (FI Tt $6F S TF I IS TGEA

TGI8 o A SIR(e T Bel 4(F (783 (R | Y T (FIE 99 S0 AR

Sdie Xy TEH A |

OMR (@ A, B, C, D fbfere fos w6 o316 377 67 e 2@ |

OMR *I(@ TG M1 B(NG FIEA A el Fferd I TS 919 IR I |

OMR #ita ff2 B =TSl S+ (IS THIF Al TR 1 |

OMR =(@ A B =@ 771 @ G @ 791 9 ARSI AL 70 207 e

ARG TRl 279 T TR |

5.  OMR @ W2 BI= e 9 @ A9 (FrR T 77400 2@ 9 [eR (Admit Card-@
TER®) JrFT FA© (A |

0.  ZRIFITER THR I (I 999 O (140 SR Ol ¥R OGS, AN AN, 2% PRI AN
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