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INSTRUCTIONS

1. This question paper contains all objective questions divided into three categories. Each
question has four answer options given.

2. Category-I: Carry 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.

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

4.  Category-lll: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also 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.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B, C, or D. '

6. Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.

7. Mark the answers only in the space provided. Do not make any stray mark on the OMR.

8.  Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

9.  Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in the OMR.

10. The OMR 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 centre. The OMR 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 sole
responsibility of candidate.

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

2. Rough work must be done on the question paper itself. Additional blank pages are given in :
the question paper for rough work.

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

4. This paper 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 m the English version will stand and will
be treated as final.
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PHYSICS

Unless otherwise specified in the question, the following values should be used :
Mechanical equivalent of heat, J = 4.2 J cal™!
Acceleration due to gravity, g = 9.8 m 52
Absolute zero temperature =-273 °C
Speed of light in vacuum = 3 x 108 ms™!

The following symbols usually carry meaning as given below :
g, : electric permittivity of free space
H, : magnetic permeability of free space
R : universal gas constant
AT SR Je1 A1 YPCA, N NAsfer JI7 300 77 |
SItHa FIfee Genrs, J =4.2 J cal!
W@TW, g=98ms™?
P OBl = 273 °C
) "I SR @51 =3 % 108 ms™!

Aeex et ISR A ave ot 397©
aﬂ:'E]WGﬁEQ—W
1o : TR BIFF (ol
R :ﬂﬁﬁ?{‘iﬁm-w

Category — 1 (Q. 1 to Q. 30)
Category-I : Carry 1 mark each and only one option is correct. In case of incorrect answer
or any combination of more than one answer, % mark will be deducted.

G Tex Ao | S Tex fiitet 1 791 A | o1 Owxt Frcet ot @ @ @i Ge
et v A P61 T |

1. A ray of light is reflected by a plane mirror. & , & and n be the unit vectors along the
incident ray, reflected ray and the normal to the reflecting surface respectively.

Which of the following gives an expression for e ?
g2 AT 93 TWea wftd ofSwfe 2@ &, ¢ g 1 T WA

I, Afewfae I gz offsTae o Bun wfSwms Sfoqd 999 o891 SR
e-[3 NHd FRLT WE AT IA WS AR ?

(A) g+2(Dn  (B) & —2(&nn (C) &~ (&-nn (D) &+ (EDn
D - 3 P.T.O.
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A parent nucleus X undergoes a-decay with a half-life of 75000 years. The daughter

nucleus Y undergoes B-decay with a half-life of 9 months. In a particular sample, it is
found that the rate of emission of B -particles is nearly constant (over several months) at

107/ hour. What will be the number of « -particles emitted in an hour ?

75000 327 SGIRMEE o FEFa X-93 o -REbS Wg| 9 I IhIPEn woer
efFasT Y- g -Rebq <o @ e T ot v @, (e WE 9
43) B - AN TR AW FI YW T 107 /9011 oS o ey o -Ffe
AT FS?

(A) 102 - B) 107 (C) 1012 (D) 104

A proton and an electron initially at rest are accelerated by the same potential difference.
Assuming that a proton is 2000 times heavier than an electron, what will be the relation
between the de Broglie wavelength of the proton (?LP) and that of electron (1) ?

%2 93w AUt 9 BN 8 9F0 IERGT 93[O Arom 939 e 334 | SEIRET
B TG 2000 &1 O« At (ABrva & e (de Broglie) wa%endy (1) s

R & Fofer samtn@y (),) -93 o R N 3@ e

A A,

— e, e — —
(A) A,=20000, (B) A,=3g, © Ar,=20\51, (D) by o T

To which of the following the angular velocity of the electron in the n-th Bohr orbit is
proportional ?

n-OF @R I0F AERCE @IS @ Npd v AF Tgefew

1 1 1

A) B) = © =& ) =
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In the circuit shown, what will be the current through the 6V zener ?
AN TSNS 6V (oR-GF THT IS ©fpe 77 A7

1 kQ

—AAM— A
e _ 1k 286V
[ :
(A) 6mA, fromAtoB (B) 2mA, fromAtoB
(C) 2mA, fromBto A (D) Zero
(A) ATR(F B-97 i@ 6 mA (B) A T B-97 fAF 2mA
(C) B W@ A-93 @ 2mA (D) 5

Each of the two inputs A and B can assume values either 0 or 1. Then which of the

following will be equal to A-B 2

q6 P A G B-97 Az swir W 0 Wt 1| orE A7 @EG AB-9F
AX NN A7 '

(A) A+B (B) -A+B

(C) AB (D) A+B

The correct dimensional formula for impulse is given by

e AW WIS e
(A) ML2T-2 (B) MLT-! (C) ML2T-1 (D) MLT

The density of the material of a cube can be estimated by measuring its mass and the
length of one of its sides. If the maximum error in the measurement of mass and
length are 0.3% and-0.2% respectively, the maximum error in the estimation of the
density of the cube is approximately

G T TF G P I IJ@A WG oW I@ TRT SAEE Y
fom s ) I o1 g WG fmer R a® TWEw 03% @1 0.2%
W, ORI Ty A ke o 23 o
A) 1.1% B) 0.5% (C) 0.9% (D) 0.7%

5 P.T.O.
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Two weights of the mass m; and m, (> m,) are joined by an inextensible string of

negligible mass passing over a fixed frictionless pulley. The magnitude of the
acceleration of the loads is

m, TR m,(>m,) S 46 SR @I SrrwA O, WP ©R W T G
a3l 33, TR PRET e e v | o7 967 SR IW 2

mz—ml m mz-ml
A) g ® —o—&  © )

g
m2+m1 1"1'12+ml

A body starts from rest, under the action of an engine working at a constant power and
moves along a straight line. The displacement S is given as a function of time (t) as

(A) S=at+bt?, a, b are constants
(B) S=bt2 b is a constant
(©) S=at¥? a is a constant
(D) S=at, a is a constant

57 wyor @b e fFaw EE 9 B B <G @ 5o OF I@ 9
AN S W T () -9 WrHF M WA S T+

(A) S=at+bt? a, by{<s

(B) S=bt2 b=
(O S=at? R
(D) S=at, aqIF

Two particles are simultaneously projected in the horizontal direction from a point Pata
certain height. The initial velocities of the particles are oppositely directed to each other
and have magnitude v each. The separation between the particles at a time when their
position vectors (drawn from the point P) are mutually perpendicular, is

e Tever A @I R P i i I @I Ex wefie oWy
OCFA A A | IMDA AT @R SfeNY G W [ReRite g gqrened
AAE @O T v @ RO BT IW (o8 (P W W WEO) e
Y ¥ T, OXF A WU qAg W

v2 A4v2 - 2v2

A) 7 ®) 3 © 5 ©) 5

—
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Assume that the earth moves around the sun in a circular orbit of radius R and there
exists a planet which also moves around the sun in a circular orbit with an angular speed
twice as large as that of the earth. The radius of the orbit of the planet is

@ TF R F K@ R IPME 930 IR MR WHT @ G W W
3o g7 WR W T @M @R fed @ @ THE e AL A
IF | 2B I NG A

(A) 2728R (B) 2%°R (C) 2°18R (D) %

A compressive force is applied to a uniform rod of rectangular cross-section so that its
length decreases by 1%. If the Poisson’s ratio for the material of the rod be 0.2, which of
the following statements is correct ?

“The volume approximately .......
(A) decreases by 1% (B) decreases by 0.8%

(C) decreases by 0.6% (D) increases by 0.2%

GHCISR AEBRME GIH AN WGA 8°F, GIB WA I AT IAW G (AG
1%ZF # | wela Mrds MW SIS 02 A, MR @ S Ao

(A) 1% &P A (B) 0.8% g™ 3

(C) 0.6%3P M3 (D) 02%3% 2

A small spherical body of radius r and density p moves with the terminal velocity v in a
fluid of coefficient of viscosity n and density o . What will be the net force on the body ?

@ Tre-og @ 6mm © Zero (D) Infiniy

r AP GR p TQE IR0 [RIE! TIFIIRIE @ 0 AHOT G ¢ TGIS @B A2
w41 T v e @t AfMa 23 | |7 Sor frarie «fg T Fo 3@ 2

4 :
A) FP(p-og B 6mv © W (D) Wi

Two black bodies A and B have equal surface areas and are maintained at temperatures

27° C and 177° C respectively. What will be the ratio of the thermal energy radiated per
second by A to that by B ?

Ao IR A G B-7 POER TRAFA AW R OMAF TGN 27°C G
177°C TFO I TH| A R B T A Tree @ oy e Riske 2w
IR TS T 7

(A) 49 B) 2:3 (C) 16:81 D) 27:177

7 P.T.O.
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16. What will be the molar specific heat at constant volume of an ideal gas consisting of rigid

diatomic molecules ?

Rormie woRfE @3 wwf mew iR SReE WER (molar) SIS I T©
T

rI | Ln
~

3
(A) 5R (B)

© R (D) 3R

17. Consider the given diagram. An ideal gas is contained in a chamber (left) of volume V
and is at an absolute temperature T. It is allowed to rush freely into the right chamber of
volume V which is initially vacuum. The whole system is thermally isolated. What will

be the final temperature of the system after the equilibrium has been attained ?

WWWIWWWVWWW(W)WM
NPT 7N TSl T| BF SAME@EE V AFSET ¥ o@D S e el
ze | 7o waft erfRes | STRER e 9 sEfts sy Swel 3 3@ 7

%Wf%&%ﬁﬂw

A T (B)

el e

(C) 2T (D)
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Five identical capacitors, of capacitance 20 pF each, are connected to a battery of 150 V,

in a combination as shown in the diagram. What is the total amount of charge stored ?
#fSfba =g 20 F —97Fw A Sfey wwerE 150 v IBRE me o s
7@ 39 Ze| RS (W6 T AR IO TR 2

(A) 15x103C  (B) 12x103C  (C) 10x103C (D) 3x103C

Eleven equal point charges, all of them having a charge +Q, are placed at all the hour
positions of a circular clock of radius r, except at the 10 hour position. What is the
electric field strength at the centre of the clock ?

(A) . from the centre towards the mark 10
411:501'2

(B) - from the mark 10 towards the centre
4mer?

from the centre towards the mark 6

©

(D) Zero

#ffSBa W +Q-9FFW MRl v wvmE r IPMEE I IR T Tor
yRefere P 24, 8y 10-0 gWl Im facw ) wffbr tery ofters@m gRer 39
TE?

(A) f'—lzw T4 10-51 ¥39 Sfoqe
TEEH

_Q
4meyr?

(B) ﬁlo-ﬁawmmm
TEEﬂ

©) 4—12?@“& W@ 607 W Sfoqe
(D) TW

9 | P.T.O.
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A negative charge is placed at the midpoint between two fixed equal positive charges,

separated by a distance 2d. If the negative charge is given a small displacement x (x << d)

perpendicular to the line joining the positive charges, how the force (F) developed on it
will approximately depend on x ?

2d I AF AR A F@ @ wMew wEees Tokre 9
YNGE TGN AR T | YNGE AL I A Wb AR FIAELE

e @I B T x (x <<d) ST TW, O @by Sow e @ (F)
ISR () »-937 T AT s 2

(A) Fex B) Foy (C) Fxa? (D) F o3

To which of the following quantities, the radius of the circular path of a charged particle
moving at right angles to a uniform magnetic field is directly proportional ?

(A) energy of the particle. - (B) magnetic field.
(C) charge of the particle. (D) momentum of the particle.

46 T BT TRET W Aoy TTINE G WRe FAT Je@R AR
e e @ BT or AT <@ e

(A) T & | (B) BIFe tFd |
(C) ¥ 14 | (D) U9 AR |

An electric current ‘I’ enters and leaves a uniform circular wire of radius r through
diametrically opposite points. A particle carrying a charge q moves along the axis of the
circular wire with speed v. What is the magnetic force experienced by the particle when it
passes through the centre of the circle ?

T RN ofge r PG JoRE 9IS NN oI ue T e o 3, e
[ e 7w i Aefe 71 q SRt @3 9 v @t e eI W 199
oM | o7 777 SO TR TZ0S 9B @ BIAT I T[S I ©IF TH 39 7

Mol i i

o
&) qv B) qvoe © @y - D) Zeo

10

—
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23. A current ‘I’ is flowing along an infinite, straight wire, in the positive Z-direction and the
same current is flowing along a similar parallel wire 5 m apart, in the negative
Z- direction. A point P is at a perpendicular distance 3 m from the first wire and 4 m from

the second. What will be magnitude of the magnetic field B at P?

G N M 4G O VG M@ U SRRNER iR @IgE Z-9% w@RE
RIS TR @ Sm e WRES I @t sweas omm W B T
ARG ©fee HNGS Z-9% F[RE o9Re 20R | P I 79 90 7 ag e

8 fASly ©F (U@ TG 3m G 4m| P RS BINE H@F B T I TE@ ?

5 7 5 25
(A) 73 (oD (B) 57 (1D ©) 57 (meD (D) 3gg (HeD)

24. A square conducting loop is placed near an infinitely long current carrying wire with one.
edge parallel to the' wire as shown in the figure. If the current in the straight wire is
suddenly halved, which of the following statements will be true ?

@3 MR AR JE @I TN W ofe AR TEE I eI
AT Ao 8fod WIH AT ©OET MF ANEAE WE-Ferd Bra e TEE |
M 4G OET A]ATAG TR WEE I W, OR(A NpA (@ Sfel e 7

“The loop will .........."”
(A) stay stationary.
(B) move towards the wire.
(C) move away from the wire.
(D) move parallel to the wire.

gcollegedunias
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What is the current I shown in the given circuit ?

VG IGANS A R[N -9 T IS 7

R R R
2R Tv 2R RS 2R 2R ll
\Y
\/ \ v \
(A) 3R B) R © TR D 3R

When the value of R in the balanced Wheatstone bridge, shown in the figure, is increased
from 5 Q to 7 Q, the value of S has to be increased by 3 Q in order to maintain the
balance. What is the initial value of S ?

T fora mffe afefie 20rom Rem R-97 39 5 Q W@ @ 3@ 7o+
T, O ffSfie Sy @ IR § S-9F WA 3 Q@ I W S-97 A
A IS 7

S Y

5 R

|—
(A) 250 B) 3Q © 5Q D) 75Q

When a 60 mH inductor and a resistor are connected in series with an AC voltage source,
the voltage leads the current by 60°. If the inductor is replaced by a 0.5 uF capacitor, the
voltage lags behind the current by 30°. What is the frequency of the AC supply ?

T G660 mH W G 93 @WF 93 AC TSrEhE TR X pfoTRICE
T& I T, JARAEA FACCF FOEse 60° Gy A | I e wE a3l
0.5 uF 4FF I TW, @ RITNG AATHF toreow 30° PRty e | AC B
IE IO ?

1 1 3 1
— 4 - — - 8
(A) X 10"Hz (B) x> 10*Hz © > > 10*Hz (D) o x 10°Hz

12
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28. A point object is placed on the axis of a thin convex lens of focal length 0.05 m at a

distance of 0.2 m from the lens and its image is formed on the axis. If the object is now

- made to oscillate along the axis with a small amplitude of A cm, then what is the
amplitude of oscillation of the image ?

1
[ynu may assume, 7 -~ 1 — x, where x << 1]

G360 V-9 0.05 m TTIRIET (AT G0 Ao $G @011 Swd 89 &7 (4= 0.2 m
WA AN T qR 9T WOHT 8 -Rev7 AfeRy 3w za | uvw 3 oz orF w1173
A cm BY fRIE Srwfee a9 73 wew Afefabe erweme e se ?

[#ﬂﬁt@ﬂw,

l+xﬁl—x,Wx‘i{ l]

A
(A) %xm-im (B) %Axmr?m (©) %xlﬁ‘zm (D) §x107?m

29. In Young’s experiment for the interference of light, the separation between the slits is d
and the distance of the screen from the slits is D. If D is increased by 0.5% and d is
decreased by 0.3%, then for the light of a given wavelength, which one of the following

1s true ?

“The fringe width.......... o

(A) increases by 0.8% (B) decreases by 0.8%
(C) increases by 0.2% (D) decreases by 0.2%

AR IMHR AFT FW-g7 ATEE RAREAFT IIGH T 4 G @HRE
@ M 43¢ D| W D-F 0.5% & 30 W 9 d7F 0.3% ZFT I T OR
A SIX (ACIA SER & M @R i Hfew?

“gfesra b @Y ......”

(A) 0.8%3% *WI (B) 0.8%%F 2@ (C) 02%3@ =MW1 (D) 0.2%FFT M|

30. When the frequency of the light used is changed from 4 x 10¥s71to 5 x 10! 571, the
angular width of the principal (central ) maximum in a single slit Fraunhoffer diffraction
pattern changes by 0.6 radian. What is the width of the slit (assume that the experiment is
performed in vacuum) ?

T JRATS WER 9% 4 x 101457 W@ 5x 1014571 -9 +fF@dq oa 279, 9=-
FHRE FITRFR WG 39 Y47 (Fa) -z @ 48 0.6 @I e
AT T IR 48 (W@ W8 AMHM “FraarE o TER) IO ?

(A) 1.5x107m (B) 3x10'm (C) 5x107m M) 6x107"m

D 13 P.T.O.

-
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Category - 11 (Q. 31 to Q. 35)
Carry 2 marks each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, ¥2 mark will be deducted.

q3fb Be 15 | 1fde Tex fitet 2 797 M7 | o1 Owr fcer ot @ @ wifie Seg
et ¥ 793 61 A |

31. A capacitor of capacitance C is connected in series with a resistance R and a DC source of
emf E through a key. The capacitor starts charging when the key is closed. By the time the
capacitor has been fully charged, what amount of energy is dissipated in the resistance R ?
C 43R @3 479, 93 @y R g E ofgess @ @3 e (DO)
B¢ waft vfe T fsew 3% o4 24 okt o8 <01 2@ waslh wfde
(O UFIE | JoWE @ S o wke @, wowr R @ W @
& S A 3° @2

C
140‘- R§

E
s

II
(A) %CE2 (B) O
9 E2
(C) CE? o T

21

cubic metre of water in 10s. What will be the maximum possible increase in the

32. A horizontal fire hose with a nozzle of cross-sectional area \!—— x 1073 m? delivers a

temperature of water while it hits a rigid wall (neglecting the effect of gravity) ?

93T Sefie S s EEAR-a3 \122-1 x 1073 m? TRATA<MIE J2YY (nozzle) TAE

10 TS | wHor & Ao 23 | 399 o & 36 vp traie Sere 3@ o9 o)
s TRRT Twel-Ifa (SEIET R TrFAN) IO Q2

(&) 1°C (B) 0.1°C (C) 10°C (D) 0.01°C

gcollegedunias
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33. Two identical blocks of ice move in opposite directions with equal speed and collide with
each other. What will be the minimum speed required to make both the blocks melt
completely, if the initial temperatures of the blocks were —8° C each ?

(Specific heat of ice is 2100 Jkg~' K~! and Latent heat of fusion of ice is 3.36 x 10° Jkg™')
IJWTT A6 SEe I O R Sfeare SR Bfere pewe W @R 9@

TE G wH | ' Fehd Aoy grfie Twer —§°C wwm
oo o & qrEEA Y g IT T

(ammﬁ?wm 21001kg-11<—1 G [T A A O Te1 3.36 x 105 Jkg!)
(A) 840 ms™! (B) 420 ms™! (C) 84 ms’! (D) 84 ms™!

34. A particle with charge q moves with a velocity v in a direction perpendicular to the
directions of uniform electric and magnetic fields, E and B respectively, which are
mutually perpendicular to each other. Which one of the following gives the condition for
which the particle moves undeflected in its original trajectory ?

TR FH-SSYI I ©fS. 8 BIFICFA, IAEFW E 8 B-9F A0 #7% Sioqe v (3 AT
qwmwﬁﬁaﬁlﬁmmﬂWWWWﬂﬁwmﬁE@m
(A 5O AT ?

kg
*E
- X
¥
B
Z
~ E B E B
@ v=§ ® v=g = (© v=\/% D) v=9§
35. A parallel plate capacitor in series with a resistance of 100 € , an inductor of 20 mH and

1250

an AC voltage source of variable frequency shows resonance at a frequency of Hz.

If this capacitor is charged by a DC voltage source to a voltage 25 V, what amount of
charge will be stored in each plate of the capacitor ?

G236 A Ao 47F, 9IB 100 Q Y 8 G0 20 mH M ARASTNA F=ABFA
G ARRS (AC) ToIFser SR X T STRICH Y& 92 8% NI Sgiat FoA1%

1250 == Hz | 6% ¥RRIOE @I TR (DC) TeEoer oe My 25 V Rezgrem wilke

wwwaﬁmwwwﬁmmr
(A) 0.2 puC (B) 2mC (C) 0.2mC D) 0.2C

D 15 P.T.O.

gcollegedunias
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Category - III (Q. 36 to Q. 40)

Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are
not marked and also 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.

a3 31 G Bea 1 | 7 % o1 e fircer 2 797 A | I @ a1 e 71 AMF G

31 TGRS 3] 0 A1 AT SR AN 2 x T I AdP BV (18T R ©F FRA + ST @

b Swx o1 ©i St | T I g1 Bew (At T 31 QIR Bwcw W wIfhe we e
S1Ree Tt et 4 (ST T | P GIowta @IEAT 797 FI01 A 1, 1R &+ 78 AT |

36. Electrons are emitted with kinetic energy T from a metal plate by an irradiation of light of

intensity J and frequency v . Then which of the following will be true ?
A) Tal

(B) T linearly increasing with v

(C) T atime of irradiation

(D) | Number of electrons emitted o J

] OOl g% v ITMBI WEe T 9IB qe o wEde IR W T
foufe RFE Gy Moo 1 orE Aer ITaefm g @EB / @F
@R o7 ¢

(A) Tal
(B) v-99 WX T IRFOI IFH o™
©) T a SRS IR TS |

(D) feye AT A o)

gcollegedunias
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C
37.  The initial pressure and volume of a given mass of an ideal gas (with 5~ =), taken in a
¥

cylinder fitted with a piston, are P and V respectively. At this stage the gas has the same

temperature as that of the surrounding medium which is T, . It is adiabatically

V
compressed to a volume equal to '"z'g. Subsequently the gas is allowed to come to thermal

equilibrium with the surroundings. What is the heat released to the surroundings ?
' C
froq & @3 Bite gve S @I TS NER (AIE =y ) AR o ¢
¥
WSS I P, R V, | 98 GG MER Twel AfRNE Twer T, 97 w0 |

N
q@ CHfREE [ 5 e FANS W Fe | SR Pl sfeneda e

AR SAECS AST Ta | o Afawe o AAfaoned [Refe 2@ 2

PyVo

(A) O B) @1'-1) v §
P,V,
(€) PV, In2 0} 5

38. A projectile thrown with an initial velocity of 10 ms™! at an angle a with the horizontal,
has a range of 5 m . Taking g = 10 ms™2 and neglecﬁng air resistance, what will be the

estimated value of a 9

GFf AME 10ms”' AT @ SRR X o @R SFAY T A WD
M@ Sml g=10ms™ 43 4R IASCHR A4 SH I o -7 NS T IS LA ?
(A) 15° (B) 30°

(C) 45° (D) 715°

D 17 = P.T.O.
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In the circuit shown in the figure all the resistances are identical and each has the value
r Q. The equivalent resistance of the combination between the points A and B will remain

unchanged even when the following pairs of points marked in the figure are connected
through a resistance R.

(A) 2and 6 (B) 3and6
(C) 4and7 (D) 4and 6

fora mRT I8Ae TW @l TN TN G Al wW rQ | B swife @
ffqeae R G My 35 39e A @ B v w4t wen @ e e

WEGE
| 2 3 4 5
—_ e Fo{ }o{ _Jo{ o{ |-
r r ; r r T r
Ae— {; —e B

r ¢ r. 7 r-

L e {1
(A) 2426 (B) 346
(C) 44937 (D) 44926

A metallic loop is placed in a uniform magnetic field B with the plane of the loop

perpendicular to B. Under which condition(s) given below an emf will be induced in the
loop ?

“If the loop is ........ e
(A) moved along the direction of B. (B) squeezed to a smaller area.
(C) rotated about its axis. (D) rotated about one of its diameters.

a3 o FNF @3B W BIFSCFT B[O I T WO R OB B-9F X
AFONI A | MABF PH A @FH @ S e ofeesre @ =ik 3@ 2

(A) B-a3 Sfeqe FICGH 2| (B) % (T SR O thase S T |
(C) O < AT (WL =29 | (D) O TIICAT T AT WHEI T |

18
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CHEMISTRY
Category — 1 (Q. 41 to Q. 70)

Category-I : Carry 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.

«3fl Tz 5 | o T fittet 1 797 MR | o1 Bww frcet vt @ @i @I Bwn

feet ¥4 791 101 AR |
41. One of the products of the following reaction is P.
frafefRe RieFma o Seom smidelm g @36 z= P
O
ccl 1) ag KOH .
i) 11;0'
Structure of P is
P 3 67 e
O
(A) O)\co:u
O
(B) O)\ H
O
©) O)LOH
HO, 0O
Cl
D)
Cl
19

P.T.
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43.
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For the reaction below, the product is Q.

CO,H acetic anhydride
: » Q[CoHy0,]
- Conc.H,SO,(cat.) heat
H

faffe REFIDE Q Bem T |

Cco,H it SARIRGET
> Q[CoHgO,]
M AGFOHT WG (SE0F), 88
HO

The compound Q is
Q 9G¥ o7 T
CO,H COOCOCH,
(A) (B
OCOClI, OH
CO,H CO,H
COCH;
©) (D)
COCH,
OH OH

Cyclopentanol on reaction with NaH followed by CS2 and CHsl produces a/an
(A) ketone (B) alkene
(C) ether (D) xanthate

ARFCTORER Fer NaH, CS: @Rt CH:l -a9 @iy ffrws @ Seom @l
G3fo

A) Rom (B) S«

(C) ¥ - (D) =G
| 20
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The compound, which evolves carbon dioxide on treatment with aqueous solution of
sodium bicarbonate at 25°C, is

e @ @6 25°C er@m Cifea A@IEGT weAw GIew e R[Rfew
I IEA-OR-EHRE Teow I T T
(A) CH,OH (B) CH,COCI

(C) CH,CONH, (D) CH,COOCH,

The indicated atom is not a nucleophilic site in

ffefe urm 3 @tefes Wt e BREe samefd *=ef (nucleophilic) 7% Gifb T+

A) BH, B) CH3:M
(A) * 4 ( § 3Mgl
(C) CH;?H D) CHsl%‘Hz

The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is

| Ffee M™ S1Ee 193 F&17 516t 329 FAE n GF T @
A) 1 (B) 2
€ 3 (D) 4

Which of the following mixtures will have the lowest pH at 298 K ?
298 K Swom, e gve fiffe el Wt W U@ pH 93 WW Ry 2@

(A) 10.ml 0.05N CH;COOH + 5 ml 0.1 N NH,OH

"~ (B) 5ml0.2N NH,Cl + 5 ml 0.2N NH,OH

(©) 5ml0.IN CH;COOH + 10 ml 0.05N CH;COONa
(D) 5 ml0.IN CH;COOH + 5 ml 0.IN NaOH

21 P.T.O.
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48. Consider the following two first order reactions occurring at 298 K with same initial
concentration of A:

(1) A —> B: rate constant, k = 0.693 min™!

(2) A — C; half - life, t,,=0.693 min

Choose the correct option :

(A) Reaction (1) is faster than Reaction (2).
(B) Reaction (1) is slower than Reaction (2).
(C) Both reactions proceed at the same rate.

(D) Since two different products are formed, rates can not be compared.

298 K Swor, M oqwe 9o duu-ww Rfeww [fewss A-99 gRies by 5o |
(1) A—> B;®- &9, k=0.693 min™!

2) A—> C; W&, t,,,=0.693 min

Hfoe Tedt =R I

(A) o Rl (1) ’eba (2) s goifs 3=y |

(B) o9 fEFal (1) /TSl (2) smere S 7o)

(C) Wit R woifs =org |

(D) %o RieFam Seog xp fon 2oy R +fe o=t s AR =)

49. For the equilibrium H,O (/) = H,O (v), which of the following is correct ?
H,0 (/) = H,0 (v) 63 tF@ e oo swefe w0 e (A 2

(A) AG=0, AH<0, AS <0 (B) AG<0, AH>0, AS>0
(C) AG>0, AH=0, AS >0 (D) AG=0, AH>0, AS>0

50. For avan der Waal’s gas, the term (%%) represents some
(A) Pressure (B) Energy (C) Critical density (D) Molar mass
936 oI TR e m(i—g)ﬁcﬁ%axf-‘-ﬁﬁmwm

(A) ® (B) =f& (C) wfes wg (D) IR ©7
D 22
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In the equilibrium H,+1,==2H]I, if at a given temperature the concentrations of the
reactants are increased, the value of the equilibrium constant, K, will

(A) Increase (B) Decrease
(C) Remain the same (D) Cannot be predicted with certainty

H,+1,==2HI RfgFafore W2 srmam e Mereefar apy 3@ w0 20
YIS, Ko, 99 T

(A) & M | (B) &P I

(©) wffde A (D) ffE =@ <= eI T

If electrolysis of aqueous CuSO, solution is carried out using Cu-electrodes, the reaction
taking place at the anode is

S Cu-Sf¥Rad IRA IE CuSO, 93 aw HR ofer-Rerwr, woware Rt
‘e

(A) H*+e>H (B) Cu?*(aq)+2e — Cu (s)
(C) SO, (aq)-2e— SO, (D) Cu(s) —2e - Cu?* (aq)

Which one of the following electronic arrangements is absurd ?

BT @R TGS RAef e Twr

(A) n=3,1=1,m= -1 (B) n=3,1=0,m=0
(©) 'n=2,1=0,m=-1 (D) n=2,1=1,m=0
The quantity hv/k; corresponds to
(A) Wavelength (B) Velocity
(C) Temperature (D) Angular momentum
hv/k, FoPre 2Bl 26 g go=
(A) SIHRWG (B) @ ©) Twel (D) T SR

In the crystalline solid MSO,. n H,O of molar mass 250 gmol~!, the percentage of
anhydrous salt is 64 by weight. The value of n is

250 gmol™! WIfRF ©F I @I [FAPE IBF W MSO,. n H,0-97 G .
#AMfo & AACE “oFA SfTNd 64 Z(E, n 9F IH W@

(A) 2 B) 3 © 5 D 7
23 P.T.O.
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60.

61.
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At S.T.P. the volume of 7.5 g of a gas is 5.6 L. The gas is
S.TP. T® 7.5g O @b M WTSH 56L | i 2=
(A) NO B) N,0 (C) Co (D) Co,

The half - life period of 4, 1'% is 60 days. The radioactivity after 180 days will be

5311393 W& 24 vo (60) P 1 Svo (180) P “3 32R (eEfEel @ |

(A) 25% (B) 12.5% ©) 33.3% D) 3.0%

Consider the radiqactive disintegration
fAyfefe toufFn opel w5 3=
g2A?10 5B 5 C - ¢, D26

The sequence of emission can be

fRfearerm e 2o =

(A) B,B,PB B) a,ap ©) B.B.y (D) BB, «a

The second Ionisation Energy of the following elements follows the order

fryfee s "ey swmw e ey z@

(A) Zn>Cd <Hg (B) Zn>Cd >Hg (C) Cd >Hg<Zn (D) Zn<Cd<Hg

The melting points of (i) BeCl, (ii) CaCl, and (iii) HgCl, follows the order

(i) BeCl, (i) CaCl, @3 (iii) HgCl, 97 o189 ey 2@

(A) i<ii<ii (B) iii <i<i (©) i<iii<ii (D) ii<i <iii

Which of these species will have non-zero magnetic moment ?

QTR L (IO BIFS ST 2] F(R 1 2
(A) Na* (B) Mg €) F (D) Ar’

The first electron affinity of C, N and O will be of the order
C,N @ O 3 T4 YAV (ARG SFIG- 9 ey 2@

(A) C<N<O B) N<C<O () C<O<N (D) O<N<C(C

24
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64.

65.

66.

67.
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The H — N — H angle in ammonia is 107.6° , while the H — P — H angle in phosphine is;, -
93.5°. Relative to phosphine, the p—character of the lone pair on ammonia is expected to
be

_ (B) Less - (B) More

(C) Same (D) Cannot be predicted

S @ H-N-H 99 @ 2 107.6°, T@E % H-P-H &4 @
93.5° | BB Ve SN e (Emed p-ofi@ et F@ W

(A) =9 (B) TN (C) 992 (D) <& W A

The reactive species in chlorine bleach is

= 9t e e b 2«
(A) CLO - (B) OCI (C) Clo, (D) HCI

The conductivity measurement of a coordination compound of Cobalt (III) shows that it
dissociates into 3 ions in solution. The compound is

(A) Hexaamminecobalt(IIl) chloride

(B) Pentaamminesulphatocobalt(IIl) chloride
(C) Pentaamminechloridocobalt(III) sulphate
(D) Pentaamminechloridocobalt(IIl) chloride

Gfo TPREG (I11) @9 34 T (coordination compound) #fFAIfRe! TICst Tadl Tofet ¥
«fo g fo=fo s fReaférs <3| @ <=

(A) RICFEERES (1) FRRS (B) TrOfEeTRIBIRRIEs (11) RIS
(C) TIORAERIZCIIRES (1) ATEe (D) TrOMEFRIEEIIRAREG (1) FRIZs

In the Bayer’s process, the leaching of alumina is done by using

AR @3 offeFay SrEfiE @b (leaching) 31 24 22 w31
(A) Na,CO, (B) NaOH ©) SiO, (D) CaO

Which atomic species cannot be used as a nuclear fuel ?

@ B (species) AMANHRE Glefly R 732 FATH A2

233 -y 239 238
A) 5 U B) o U (C) g4 Pu D) 5 U

25 P.T.O.
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The molecule/molecules that has/have delocalised lone pair(s) of electrons is/are

e Ao @ oy A wpelm w0 e e 2SR %/37 (delocalised lone
pair of electrons) SRf¥® It I Ciefd z=

O

HOE | oo
N
(1] : (‘Lﬁ
D /l‘k QCH (IT)
s 3 H.C Cl 13/

H;C CH,
OCH,

(11D (IV) CH,CH=CHCH,NHCH,

(A) LIland I (B) ILMandIV (C) TandIII (D) onlyIII

The conformations of n-butane, commonly known as eclipsed, gauche and
anti-conformations can be interconverted by

(A) rotation around C-H bond of a methyl group

(B) rotation around C-H bond of a methylene group

(C) rotation around C1-C2 linkage

(D) rotation around C2-C3 linkage

n-REGEE SR ST (conformational isomers) 2fF*Hs (eclipsed), T
(gauche) 4R ‘ﬂﬁ (anti) @RI (conformation) RN _’ﬁﬁ'@i | SR Wiy Aeifee
S @]

(A) FUEs TEAMCS /20 (group) SRS C-H @ gefterd e

(B) fafees 'ﬂﬁt@/m’l (group) SR¥S C-H IH9 gefrera s

(C) Ci-C23Fq i s

(D) C2-C3 T&Ma gfrorar Sy

The correct order of the addition reaction rates of halogen acids with ethylene is

(A) hydrogen chloride > hydrogen bromide > hydrogen iodide

(B) hydrogen iodide > hydrogen bromide > hydrogen chloride

(C) hydrogen bromide > hydrogen chloride > hydrogen iodide

(D) hydrogen iodide > hydrogen chloride > hydrogen bromide

BfRATT A AT ISR (WG RfEFA (addition reaction) ZE HdF T 7
(A) TREEEA FHRIZS > TR(EIS [T > HE@Eo SRS

(B) R(EE ACACIET > JRENEH @WET > REE FHIZS

(C) TREEH WHLC > RIS FRIZG > TAEE AACES

(D) TIRTEE SIACET > TIEEA FRIZTC > JZ0EE [AES

26
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Category — 11 (Q.71 to Q.75)
Carry 2 marks each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, %2 mark will be deducted.

Gl g 315 | S O it 2 T8 MR | G B fice1 SR (@ @I G T e
Y, 793 101 A |

71. The total number of isomeric linear dipeptides which can be synthesized from racemic

alanine is
wRfie wEfm @@ e Teef RIS (FRF (linear)SIRRTADIRE FRTITT @I
ig W ==

A) 1 (B) 2
© 3 (D) 4

72. The kinetic study of a reaction like vA — P at 300 K provides the following curve, where

concentration is taken in mol dm™ and time in min.

300 K T%oR, vA —» P Rfeabs e sfeeg swfde ERbab med IR,
@AE APg mol dm™ € FNF min 49 |

ro: Initial rate
[Ao]: Initial concentration of A
Slope (A ®)=40  ro: AT 361

y, [Ac): A- &R AT 5I0Y

4

[Al, —
Identify the correct order (n) and rate constant (k) :
Hoe RFFT-TFF (n) 9 @1 LT (k) e 4|
(A) n=0,k=4.0mol dm>min'. (B) n=1/2, k =2.0 mol"2dm=>3Zmin!.

(C) n=1, k=8.0min™\. (D) n=2,k=16.0 dm’mol! min~!.

D 27 P.T.O.
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At constant pressure, the heat of formation of a compound is not dependent on

temperature, when

fRffE BICet, T3 TRO 167-Stet St Sorg et 202 1, 74w
(A) ACp= (B) ACy=0

(C) ACp >0 (D) ACp<0

A copper coin was electroplated with Zn and then heated at high temperature until there
is a change in colour. What will be the resulting colour ?

(A) White (B) Black

(C) Silver | | (D) Golden

G0 O Y™ME Zn W3 OPR @94 A TF G2 ORIAT O56 SIAN@AE oEN 9
T qEHT q Wed ARG 7| AR @ W F R A IR0

(A) ®) ICT

(C) wfer (Silver) | (D) T (Golden)

Oxidation of allyl alcohol with a peracid gives a compound of molecular formula
C,H,O,, which contains an asymmetric carbon atom. The structure of the compound is

TREPer MR wiRe I WERd WieERE 996 [ Bey @ W
q1Re @S C,HO, q WS 93 Somafis (asymmetric) I oAW1 SRS |
o o5 2= '

o OH
(§)
A) |>\/ " B) 0
CH;
H
/VOH H H
n\‘\
© ™ o D) gl
H,C
OH

28
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Category — 111 (Q. 76 to Q. 80)

Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are not
marked and also 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 considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

Q3 31 GIINF Owg A5 | 1 ML Hd Bwa fiter 2 777 A | 3 @ go1 Bwg At IF
G2 15 TEAS 31 I A1 AT O A 2 x T I ASF O (8T TR ©IF YT
+ SIPICET (@ IV B8 AOF B YT | I @I §o1 BWF (1831 57 31 GIIRF OWEA
Y (DS a1 T Izt SeAlb el 4 (8 T[ | [ CIowta @It 791 FI01 AW
1, S8 &) 77 AN |

76. Haloform reaction with I> and KOH will be responded by
fyfeRe @ ot a1 @efe I, 9 KOH-g7 e Tcered Riewms weeiaze 3

i /el 2=

0
O Me
RN ® N
Ol
Oll O
©) Me/\/jri\ Ph (D) l’h/\‘ﬁ/'\m
N

77. Identify the correct statement(s) :
(A) The oxidation number of Cr in CrOj,is +6.

(B) AH > AU for the reaction N,0,(g) — 2NO, (g), provided both gases behave
ideally.
(C) pHof 0.IN H,S80, is less than that of 0.IN HClI at 25°C.

(D) [%) = (0.0591 volt at 25°C .

e RS @ Rgfoel e o

(A) CrO T Cr-93 SRA-RY 24 +6

(B) N,0,(g) - 2NO,(g), RRFAM7 AH > AU 03 2t 01 76 Shef 0 = wis=et

*E
(C) 25°C %9, 0.1N H,SO, 9% pH @3 ¥ 0.1N HCI @F pH 93 A SCTH 37 |

(D) 25°C T%el, (31;"[] g T 0.0591 volt |

D 29 | P.T.O.
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Compounds with spin-only magnetic moment equivalent to five unpaired electrons are

o Rree FERET TN 96 (spin) BIET @NE @ @enefa ze
(A) K [Mn(CN)] (B) [Fe(H,0)4] Cl;

(C) K;[Fek] (D) K,[MnF]

Which of the following chemicals may be used to identify three unlabelled beakers
containing conc. NaOH, conc. H,SO, and water ?

fonc wfofF® RIE A 97 NaOH, ¥4 H,SO, 9 &« #eFerd g Faw &
frafefe o el TRE T4 @ AE?

(A) NH,NO, (B) NaCl

(C) (NH),CO, (D) HCOONa

The compound(s), capable of producing achiral compound on heating at 100° C is/are

100° C SHNI@ Te8 (e [Nfeiide (¥ el /rdtefe -z3¢q (achiral) T T
I A Ci/oefa ze

Bt B° 4CH,CO0H Me
(A) I ® \/'?'(C“ZC"?“
1o, G oy HO,C”T Coyll
© E fco,u D) F icozﬂ
O Me 0 Me

30
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Subject : PHYSICS & CHEMISTRY

P ¢ R T S48 797 1500

f D R

S, a&mﬁﬁﬁw@ﬁﬁammwa«mmmm
Twy eA E |

2. categnqlmmmmwmlwm|wﬁwﬁmw
WER gfes Teq ME % 7599 01 R

b. Category-II: «3f6 Tax Ffw He Tex M 2 e M| ©a Tea fa @
AR glfeF Ted e v, 959 F0! WA

8. Category-lll: ¥ I Ifts Tex s | 37 < AMe Tez M 2 w7 A=)

IMEH T 067 W AF R AP T8 HI I A AMF OEE AE 2 x @

I0 AT Tey e TR O WL + WE @ I Ty AT w7 W)

M @ oA Te7 MsT T¥ A GIfET TR W 9IS TA 4E wIRE

Cwalb oe @ W IR | P TIOW@ RIA 47T IO WAL, 9 B 774

A |

OMR @ A.B.C,D e 7f3s w6t oot s@ Twx fare 2@ |

OMR (@ %o Wre sqw@ I 1 Ned I 2D °F IR I |

OMR @ A8 ¥ 2el o7 @8 &3 Wi R |

OMR @ W8 = oPoee 99 9 Ao @e 99 ofe ARgwor e

ferare G AT 9ol AR FAE TE|

5. OMR gwﬁtmweﬁmmmﬁwmmﬁtw
7, [

So. HUANMET WA A WA %9 O el Sd $ T ©A6 FAA, AW W,
AMF @RCRT AN A IAHE PN A AIE 067 oG W (T WO AEF |
OMR *@f6 ©fF (A I OLEC TEPHNF W OrEs Ao @ @O ANF |
AMFIANT G2 QAT T A PGPS T SeHd fed A I AW
es o T W AR |

55, TARISHEN, INAPCAGA, FIGFe, aAMOIa, oW, FAbA, T I @ QR
Siferl AIH! ICF WA AR A AN TIC WEHAS TE GR ANHIAT 6T AR
ISH 9 TR

L 5%, FUMET TNE AT IS IAT T PIPT G ST SR G (SN I 93
- J& QT FAQ A |

So. AW TH TR Wt OMR @ ST ¥ ARwiae fm I@

98. 3 U@ TE 8 WA TOY TETSE 4N ST WIR AWE WYL oA
(ST T AT ARS8 HOFS! SIeww 4 T(WZ | O a8 W B
SRS T I W, TICRLE 226 TG eT oy B ¢ pom I fahbe @ |

. Y,

o4

. Bl 8 o

i
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