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INSTRUCTIONS
This question paper contains all objective questions divided into three categories. Each
question has four answer options given.
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.
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, ¥ mark will be deducted.
Category-III: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also 10 incorrect answer is marked, then score = 2 x number of
correct answers marked + actual numbcr of correct answers. If any wrong option is marked or
if any comblnation 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.

Quesllons must be answered on OMR sheet by darkenmg the appropriate bubble marked A,
B, C orD.

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

Mark the answers only in the space pr0v1ded Do not make any stray mark on the OMR.

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

Write your name (in block letter), name of the examination centre and put your full signature

- in appropriate boxes in the OMR.

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 caudwjatc, 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. :

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 reported against & his/her
candidature will be summarily cancelled.

Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work. :
Hand over the OMR to the invigilator before leaving the Examination Hall.

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 in the English version will stand and will
be trsated as final. .
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PC-2019
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 s~2
Absolute zero temperature =273 °C
Speed of light in vacuum = 3 x 108 ms~!

The following symbols usually carry meaning as given below :
&g clectric permittivity of free space
H, : magnetic permeability of free space
R :universal gas constant _
AT SRR e 1 AP0, Fo7 WS IR TS 77 |
SICHA e QEiE, J = 4.2 J cal”!
@W@H\'ﬁ% g=98ms2
S Wt = 273 °C
I "I S (@9 =3 x 108 ms™!

A= e Rereia St s o 37T :
' SO:WG‘@Q-W
kg 2 TR B (SRt
R : SSAA o7 &7

) _ 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.

QG g Ao | 3 T et 1 79 #1q | ot Bew fvcet ot @@ i iR Bwd
- fcet v e i1 AT |

1.  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

Ww%ﬁ-mﬁﬁkmaﬁwmaﬁ%@mmawm
a3 g7 WE A RIAT FF @R Red @e @l THE IR R AR
FCE | q2M0% FHART IPNE = A

(A) 2728R (B) 2%°R (C) 2°BR (D)

Sl

A ' ' 3 ' P.T.O.
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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%
WO AFERME 4B N WO 8UR, GIB AT I oA I 9 G
1% BT ﬁmlw\-sfﬁaﬁmﬂwmﬁr@oz @, e TR B B
ARG EICT B | £
(A) 1% MR - B) 0.8% T A
(C) 0.6%2F ~Id (D) 02% 3" AR

A small spherical body of radius r and density p moves with the terminal velocity v in a

fluid of coefficient of viscosity 1) and density o . What will be the net force on the body ?

(A) ﬂzt'r3 (p-o)g (B) 61tnrv (C) Zero ' '(D) Inﬁnity.

r RS @R p TG G0 TRIG! TIFSSE 9 0 TTHOEF Gk cmmﬁ?ﬁa
w4 TACa v o8 Tt feter 79 | e Bom frfe Al T o R 2

(A) ?é(p—c)g (B) 6mmrv © v (D) =R

Two black bodies A and B have equal surface areas and are maintained at temperatures
27°Cand 177° C respectlvely What will be the ratio of the thermal energy radxated per
second by A to that by B'?

7 TER A GR B-GF POEHE TEFATT FAF GR SMAT FWEHE 27°C 9=
177°C WWWIAM\BWﬁ%WN@%WWW

(A) 49 ®) 23 © 1681 . (D) 27:177

What will be the molar specific heat at constant volume of an ideal gas consisting of rigid
diatomic molecules ?

forme wofRFE aasf't»‘ i e e WS (W (molar) SIS O IS
TR

3 - 5
(A) 3R | ®B) 3R

(©) R D) 3R

S —



PC-2019
Consider the given diagram. An idéal gas is contained in a chamBer (left) of volume V
and is at an absolute temperaturé 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 ?

g Bal w1 3wt e v wmere @3 e (IficeR) weE 9= e
WWWTMWWVW.WWWaWWm
4 | wEfe wﬁw;wmﬁw%mﬁawﬁmmwsé?

Ideal gas : . i
(o a1y {

S ]

w T | ®)

N

© | o

Five identical capacitors, of cépacitance 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 ?

aﬁﬁamzopp W%melsovmmﬁawﬁ
IE 39 39| T TN KGR AR TS @ 2

ST

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

5 ' P.T.O.
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Eleven equal point charges, all of them havmg a charge +Q, are placed at all the hour
positions of a circular clock of radius r, except at the 10 hour posmon What is the
electric field strength at the centre of the clock ? '

_Q_

(A) dmegr from the centre towards the mark 10

(B) Z'Q_ from the mark 10 towards the centre
€of

(®) -“EL», from the centre towards the mark 6
4ng,re

(D) Zero

afelba e +Q- awaﬂ@%%ﬂﬂ@rwwaﬁwwﬁww

wﬁr@mm@qlo—maﬁﬁwﬁwzﬂ@ﬁaWG%QW@?mw
IR ?

(A) —Q—tﬂ‘s K6 lO-ﬁﬁWWW

4rrsor -

®) —(L4 m— IOWWIWWE{F—:IN

- (©) j—mm@ 6-61??1@?:@1%:{@

2
4nsor

(D) U

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 jaining the positive charges, how the force (F) developed on it
will approximately depend on x ? '

2dmmmwwwa%ﬁamﬂrwﬂmﬁmﬂmﬁw@%
wmwmwwswwm%nﬁmww@ammwﬁw
wfeenfie waft Fu w4 x (x <<d) TReH T, R «ffq Trm e T (F)
e (4H) x-a7 T o7 T2

(A) Focx ) Fecy © Fax? (D) Fee3
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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 pafticle. ' (B) magnetic field.

(C) charge of the particle. (D) momentum of the pamclc

aﬁwtﬁwcﬁmmﬂﬁqmmﬁaqﬁwﬁsafwmﬂtw
anmﬁmwwmﬁﬁawmﬁ%arm?

(A) I e | - (B) Tir® C®G|
(C) IR YT - - (D) TN SHRA|

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 partl cle when it

passes through the centre of the circle ? "

T AR e ¢ IPMER JOIRE @I I oI ¢ R fﬁ-cq ST S, I
R Rt Ry faca Refo 21 1 @ e @2 oot v (@0 qeie oIt o T3
AR | Jo TH G R R0 eI 7 BT <1 o A O WA O 7

Kol B Pl '
(A) qv~ ® avz,  © gy = (D) Zero

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 apari, 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?

a3 TN W WG e T M T AR ofgs ee Z-oww |k
FARE TG g S5 m GG RES GIB  wgwe - eI O TG forca S
MEIETTIESRCICN ‘QIWZ—WWW@WIPW%WW‘WW&W

8 B ©F (UF I 3 m R 4m/ P Yo BRE TF@T B 96 9 I ?
' 5 7 ' 5 25
(A) 73 (oD B) 7MD - (O 571D (D) 7gg (D)

7 - ' : P.T.O.
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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

suddcnly halved, which of the following statements will be true ?
ol e ARAR T B S g o ARRIR oI PR GO
T WS ofT G AT OIEE A TSAE - BT T R0AR | 4
o 4 O AT TBR WA T0 T, ORe A WA St A 2
| “The loop Will ....vinn.”
(A) stay stationary.
~ (B) move towards the wire. [;
(C) move away from the wire. o %
(D) move parallel to the wire.
l(qb{% ..I ..... M é

(A) @ A=)
B) ©GER fiE wPE 2
(C) OTF @ WE WE AR
(D) ®IEE TN AT R |
What is the current I shown in the given circuit ?
e IEACe AN SRR 49 TH TS ?
R R R

| e | |

2R Tv RS 2R 2R ll

v v

\ Y V. \

A) 3R B) R | (O TR @) 3R
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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 ?

o B emife afefits g2BrHN R R-9F W 5 Q tﬂmqf%"mvgw
X7, o oo wRE IR I G S-09 W 3 QIF IO TW| S-9¥ G
TN TS 7

(A) 250 ®) 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 ipacitor, the
voltage lags behind the current by 30°. What is the frequency of the AC supply ?

T4 @3B 60 mH SICPIT <R G TE @I AC (o0 ST 70T PRI
e 39 7W, dAREE ACICE OEeE 600 afity w1 W wieelbe e @3
0.5 uF 4FF T TH, ©E@ SRRA@ JACICE ToEbe 30° PIRGT TP | AC TTH
TN O ?

1 1 1
(A) 7% 104Hz (B) —x 10*Hz (€) f’—x 10%Hz ®) 5% 108Hz

A point object is- placed on the axis of a thm convex lens of focal length 0.05mata

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
[you may assume, 7 X~ ~ | —x, where x << 1:|

aas%@ﬁ*aoos mtﬁmﬂﬁmﬁﬁwﬁ e ST TACSTE S 82T &1 1303 0.2 m
g A4 T @R T WER 8o P-Reva ey e 2 | av 1t gfor o e
A om 8 RRE SClfere w9 T w1 affefalba wirmete [Bm e ¢

1
[Wﬁt‘ﬁ"ﬂ?{,mzl—x,ﬂ“ﬁx<< 1}

A A
@ Fxi02m ® x102m  (©) Fx107m O §x107m

9 P.T.0.
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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 11ght of a given wavelength, which one of the following

is true ?

“The fringe width.......... »
(A) increases by 0.8%
(C) increases by 0.2%

(B) decreases by 0.8%
(D) decreases by 0.2%

_Wm%m#ﬂ%@a-mﬁmmﬁmﬁmmwdmamﬁ—a

19.

20.

IWWWDIﬂﬁDWOS% o ¥ W @R ATF 03% JF T W VW

«gifesre <o @Y ...... »

(A) 0.8%& o1 (B) 0.8%3F I (C) 02%3% MMl (D) 02%F -1

When the frequency of the light used is changed from 4 x 10 s7'to 5 x 101 571, the
angular width of the prmmpal (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 IRGE G TNE 4x10%s! TAF 5 x 10571 -9 AFad T T, G-
GRRE TATEE G TR N (@A) ﬁfﬁaﬁmﬁ?osaﬁw “Afsrne
e =1 | FRE A% (K3 WS AR R T TCAR) TS 7

(A) 15x107m @B 3x107m © 5x107m (D) 6x107m

A ray of light is reflected by a plane mirror. &, & and fi 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 foré?

aﬁf‘é‘wﬁmﬁﬂwﬁwrﬁwmﬁm 8,6 R f INEA WAfET
My, sfeshie 1H g dfowas oEE ToE Sfows WoqE @IF 931 O
¢ RER TERHT T g/ T TS A 2 |

(A) &+2@RR  (B) §-2(E0n (€) &M (D) &+ (&M
' 10

.
P T Ty T
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A parent nucleus X undergoes o-decay with a half-life of 75000 yearsl. The daughter
nucleus Y undergoes. B-d‘ec.ay with a half-life of 9 months. In a particular sample, it is
found that the rate of emission of B -particles is hearly constant (over several months) at

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

75000 929 SEEREAE wae REFAT X-9q o -RGT B 9 A SEPmen ey
fAefFar y-«q Bﬁfﬂ“ﬂ W e fEE TEE WA ¢ W@, (FEE W Ay
4C3) B - MR TR & IR W 107 /9011 fS wH ey o -wfer

T $9?

(A) 102 | @) 107 (©) 107 (D) 10"

A proton and an electron initially at rest are accelerated by the same poteptial difference.
Assuming that a protoh is 2000 times heavier than an'electron, what will be the relation

between the de Broglie wavelength of the proion (lp) and that of electron () ?

i3 SR U GIB [T 8 G BEGH I8 RS Ao 93 S I | FEHEA
B B 2000 oo oI @ T @B & g9 (de Broglie) % (1, ) 8

sEaEe & 3 swmds (0,) -99 W Rl $ =@ e

. Ao . .
(A) 2,=2000%, (B) ‘A = 2000 © A,=2035%, (D) A,= 0\/_

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

proportional ?

-WWWWW@ﬂWWWWﬁ?

1 1
© m ©

(&) n* (B) .

n2

11 P.T.O.
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In the circuit shown, what will be the current through the 6V zener ?

TG TSMS 6V (EAF-AF T IS ©fp] AT (A ?

1kQ

A ~ A
vl é]kQ N6V
B
(A) 6mA,fromAtoB (B) 2mA, fromAtoB
(C) 2mA,fromBtoA | ‘(D) Zero
(A) AT B-93 A 6 mA (B) A U B-9¥ AtF 2mA
(C) B &F A-9% W& 2mA (D) *77

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 ?

WS BB A @<¢ B-4% AT FSRT WA 0 WA 1| OREH AR THA AB-G%

WA AN R
(A) A+B . (B) A+B

C) AB | (D) A+B

The correct dimensional formula for impulse is given by
AWeT WG LTS T
(A) ML2T-2 (B) MLT-! (C) ML2T-! (D) MLT2

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

@B FET T GR @ @FB q=F G AR I TR0 TAMCH TR
R T WY AW O R W SR ke @b W 0.3% 9k 0.2%
=, e EehY Wy FdE dRke o =@ am

(A) 1.1% (B) 0.5% (C) 0.9% (D) 0.7%

' ' 12
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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, 9R m, (> m,) SEF S en w3l B OEE, S B T YHE G
3f6 g7, TR et ez fry Tz | o AT A WW = |

. my—m,; m, mz“‘hl
(A) g - ® _'mz'_"g ©) m2+m1g .(D) ‘—m2+mig

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=bt% ~ bisaconstant

©) S=ath a is a constant

(D) S=at, ~ aisaconstant "

@awwmmmmﬁwa@ﬁawwwwﬁwm\

-Wﬁ%ﬁamlm(t)mﬁtmﬁwwquw

(A) S:=at+bt? a, by3F
B) S=bt, baEs®
©) S=at, sl

D) S=at, 2 TF

Two particles are simultaneously projected in the horizontal direction from a point P at a
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 perpendlcular is
R Swol @I @B RY P F AP IME GITA SYRT oy
TerEY T TeT | IABA AT @R WYY @ W RESe g erensd
ARERF RO W v @ S M0 ¥R (989 (P g e wiF©) R
TR I W, O O NI EY T

) 2 2 - 2
&) 35 ® © % o %

13 | P.T.O.
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Carry 2 marks each and only one option is correct. In case of incorrect answer or any

PC-2019
Category — II (Q. 31 to Q. 35)

combination of more than one answer, ¥z mark will be deducted.

aﬁ@@ﬂ%iﬂmwmzwm|@wmwmmmﬂ%%@a

31

32.

| %ﬁ%wmmi

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

(Specific heat of ice is 2100 Jkg™" K~! and Latent heat of fusion of ice is 3.36 x 10°Jkg™")

e W SE 3o R feile s A gfere b T AR @
mewﬁw@fﬁzaw%amﬁammsm ﬂmw@?

_wqﬁwwmﬁam@ww?

@WW"@W"‘MW 2100 Jkg“ K- a3 | ﬂﬁmﬁmwr«ﬁ 3.36'x 105Jkg"‘)
(A) 840 ms™ - (B) 420ms™ (C) 8.4ms™ (D) 84 ms™

A particle with charge q moves Wlth 2 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 ?

sfgrord TR-So TR TEY BfE] @ BIFSFd, INFH E 8 B- _a7 A Y SO v A T
qwmmt%mm%%mlﬁ'mw'méw%wmmﬁ%ﬂwwﬁmm
A 5O AP ?

A 4
-

w

.- B
© v=\/§ D) v=4f

lTJin

(A) v=% @B v=

14

e e e BT
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A parallel plate capacitor in sieri.c's with a resistance of 100 © , an inductor of 20 mH and
K 125
an AC voltage source of variable frequency shows resonance at a frequency of T 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 capac1tor ?
G MBI S 473, 93 100 Q WY 8 @3B 20 mH T ARRSTNA FoAER

G ARTE (AC) TI=ber BT 0 Y TR Y& 9 6 TR ST oI
1250 Hz | 63 (Eefrs ¢l ymemidt (DC) Toieter B9 vy 25 v Rewarem wits

wmwzﬁwwwmw@wm?
@A) 02pCc o (B) 2mC
(C) 02mC =~ S (D) 02C

A capac1t0r of capac:1tance C is. connected in: senes with a resistance R and a DC source of
emf E through a key. The capacitor starts ehargmg 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 e(ed 9ol «9s, @3 WK R @R E of¥eses w99 smad (Do)

T «afe 5 SRICw R o w9t 29| bR @ o9 TE el wilke
W&?WiWWWWﬁ‘TWﬁEW wqR@mWﬁm
&y SHER AW I @2

C

. R§-' -
| |
(A) %CEQI R @ 0
. . . 2
(C) CE? S (V) %‘

' 5
A horizontal fire hose with a nozzle of cross-sectional area == \fﬁ x 1073 m? delivers a

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

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

ﬁ?‘ﬁ@i@ﬁﬂ‘@fﬁﬁﬁ% W"ﬂi“’f tﬂ'ﬁ\[z— X 10‘3 m? TFAFERME TP (nozzle) TE

10 TIRTS | <G & o 29 | 74 % el I VP AT SIS F(H O O
T SRy Byl (SRR doR Srerdn) e wwr
(A) 1°C - ®) orc - (©) 10°C (D) 0.01°C

15 - P.T.O.

S

N




PC-2019
~ 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.

@3 31 IR T T | o B AT O et 2 78R A | 3t P gt T At AT 9

35 RS T BTV A1 AT SIRET A1 2 x T 6 AT TG (TGN ZLACR SR TRAT -+ S A

SACCE RS Rl | 5T I ot Beq 0raal 77 I A TSR W @53 gat AP
TR GRS G 4T AT T | R GTO I e 0T I A, SIS S T A |

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

estimated value of & 7

GFB AT 10 ms” AT A WS MH o IR SRTEAT I ZH AW

oA Sml g=10ms? A @R TOCH I SR A o7 S AT FORI?

(&) 15° -
(B) 30°
(©) 45°
(D) 75°
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In the circuit shown in the figure all the resistances are identical and each has the value

"t Q. The equivalent resistance of the combination between the points Aand B will remain

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

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

%@mﬂaﬁt@mmwﬁawwm\ﬁ%%mmlmﬁﬁ%m
W@ R @Y 0 9 IRE8 A IR B ﬁwwm@wmﬁaﬁﬁwﬁo‘wmw
O TA

(A) 296 | (B) 396 -
C€) 44T . (D) 44R6

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? | ' o

“If the 100p 15 vovre” .

(A) moved along the direction of B. (B) squecezed to a smaller area.

(C) rotated about its axis. " _ (D) rotated about one of its diameters.

ﬁﬁ%Wﬁ%WWWB—WWWWFﬁHWBMW
WWI%WW?TWW\W%WW&WWWW?

(A) BL“?WWWI (B) Bi*t fACH O O TR@® U 23 |
(C) WWWWWWWI (D) O TR T ACATE TIATT =2 |
17 - " P.T.0.
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Electrons are emltted with kinetic energy T from a metal plate by an 1rrad1at10n of llght of
intensity J and frcquency v . Then which of the follomng will be true ?

(A) Tal _ (B) T linearly i'ricrea'sing with v

(C) T o time of irradiation (D) Number of electrons emitted o, J
RS GIC IUEY VFWWWGWMIWWWWT
WWW%WW;W%W%WW/W

Wﬂaﬁrm‘r?

@ Tal ® L‘-‘“’*’WTW O i

(©) Tawﬁwmw (_D) ﬁﬁﬁ@i@@mmﬂnm

. ' C _
The initial pressure and volume of a given mass of an ideal gas (with Ee'z v ), taken in a
v _

cylinder fitted with a piston, are Pyand V| respectively. At this stage the gas has the same
temperature as that of the surrouncling medium which is T, . It is adiabatically

Vo
compressed to a volume equal to —- Subsequently the gas is aIlowed to come to thermal

equilibrium with the sunoundmgs. What is the heat released to the surroundings ?

. ' C
T o ofld Bt ave SER @l Wt MEE (WE o=y ) AR Bt e
e FWIFTH P, qR V, | 9% SR Mew Swer Al Swet T, -3 )

ﬂwwﬁmw Wwﬂﬁsww; SIER Wﬂﬁmw
memm|wmqwmﬁﬂmﬁsfwm? |

‘ PVy
#) 0 - ® -
: POVO
(©) yPVyln2 O Ty

18
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42. .

43.

44,

In the equilibrium H,+],e==

PC-2019

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

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.

@WW% | WW%@ 1 799 1 zw@wﬁmvﬂwm@mmﬂ%w
FE TR IO IR |

(A) Increase
(C) Remain the same

A, Ko, 47 W
(A) 3@ IR

(C) _W@fﬁ‘q’fﬁs’_@ Qn?rm

taking place at the anode is

2HI, if at a given temperature the concentratlons of the
- reactants are increased, the value of the equilibrium constant, K., will

(B) Decrease
(D) Cannot be predicted with certainty

H,+1,——2HI Ritaibee ffFE Sman em et dre o o9 2@

(B) T | »
(D) FfRE I <@ I 73

If electrolysis of aqueous CuSO -solution is camed out using Cu- electrodes, the reaction

wf Cu-sf¥ead IR F@ CuSO, ¥ &y TR ofvs-Rugar, s [

= .
(A) H"+e—>H

+(C) 80,>(aq)~-2¢ >80,

(B) Cu**(aq)+2e — Cu(s)
(D) Cu(s) ~2e — Cu?* (aq)

Which one of the follovﬁng electronic arrangements is absurd ?

WWWWWW?
(A) n= 31~—1m—-1
() n=2,1=0,m= -1 e

The quantity hv/k; corresponds to
(A) Wavelength |

(C) Temperature

hv/k, Foifre 3 za @3 o
(A) SEHTG (B) T

19

-
D)

n.='3.1=0 m=20
n=2,1=1,m=0"

(B)
D)

Velocity
Angular momentum

(C) Swst (D) s s

PIRO:

2
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46.

47.

48.

49.

50.

31.
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In the crystalline solid MSO,. n H,O of molar mass 250 gmol™1, the percentage of
anhydrous salt is 64 by weight, The value of n is

250 gmol! WRe ©F I B [FARE A T MSO,. n H,0-aF Emf
7B O FCATE oA AR 64 T, n 9 WA TR 1
A 2 - B) 3 (C) 5 (D) 7
At S.T.P. the volume of 7.5 g of a gas is 5.6 L. The gas is

S.T.P. T8 7.5g S@ Q6 MG SIS 5.6 L | G 2o
(A) NO (B) N,0 (C) CO D) Co,

The half - life period of g, 125 is 60 days. The radioactivity after 180 days will be
112597 Wy 2= wo (60) F1 Svo (180) Fet iw Tew (owfETel T@

et T R T A ST B e

(A) 25% B 125%  (C) 333% D) 3.0%
Consider the radioactive disintegration "
e toufen omab @ 39 - |

210 206

The sequence of emission can be

(A) B.B.B - (B a0p - ©) BBy (D) B.Ba

The second lonisation Energy of the following-elements follows the order

frafeRe Ciieefem Rl wme fera e 20
(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 (iif) HgCl, follows the order

(i) BeCl, (i) CaCl, «e (jii) HgCl, 9% *7T1%a RN T -

C(A) i<ii<iii . B) dii<i<ii (©) i<iii<ii (D) ii<i<iii

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

QETEIR WY ARG BIRE INe I A ?
(&) Na* (B) Mg ©) F D) A

20
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54.

55.

56.
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The first electron affinity of C, N and O will be of the order

C,N- @3¢ O 7 Y T TR Wi AT T |
(A) C<N<O  (B) N<C<O (C) C<O<N (D) O<N<C

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 - ' '

(A) Less ‘ (B) More

(C) Same - (D) Cannot be predicted

RS @ H-N-H 359 @9 T 107.6°, (IR T H-P-H @ @H
93.5° | TR P Sy R TEnegH p-b@ we v ;WA

(A) I (B) TN (C) % (D) & T A
The reactive species in chlorine bleach is

: 1
i s Raara e |gh == |

(A) CLO (B) OCI- €) Clo, (D) HCL

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

(A) -Hexaamminecobalt(III) chloride

(B) Pentaamminesulphatocobalt(III) chloride

(C) Pentaamminechloridocobalt(IIl) sulphate

(D) Pentaamminechloridocobalt(IIT) chloride

@B FRES (1) 97 3§ TR (coordination compound) "Iﬁ?TﬁET‘JT T TR0 T
«ft gae et e Reafere 271 @ 2=

(A) T=HRRERES (1) FRIRT (B) CWWW (1) FRES
(C) TIrBRMEFRIZEIPRES () AT (D) TrORAERIRTEIRRES (1) GFRIEe

In the Bayer’s process, the leaching of alumina is done by'using
1R 99 afferarn s e (leaching) F91 0 SR TEI
(A) Na,CO, (B) NaOH (C) Sio, (D) CaO

Which atomic species cannot be used as a nuclear fuel 7

@R (species) NI SR RTT U< 51 TR A 2

233 : 235 239 : 238 :
(A) o U B) U (C) g4 Pu B(S) 92 U b

21 - P.T.O.
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e e @ e A welm W [Rge fswr RAsRT L\suxp/?m (delocalised lone

PC-2019

The molecule/molecules that has/have delocalised lone pair(s) of electrons is/are

pair of electrons) Sg® 6 A Crefe z&

0 L
' . . ‘ //// N
/l.k /OCH3 (n /H\ | /C
H,C CH, HyC CHl,
OCH,4
() R (IV) CH,CH=CHCH,NHCH,
(A) LIandII ~ (B) LHandlV  (C) landIl (D) only III

The conformations of n-butane, commonly known as echpsed gauche and
anti-conformations can be mterconverted 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-REBFR It e (conformatlonal xsomcrs) BfF9C. (eclipsed), T

gauche) €9 SIFG (anti) SR (conformation) WL #ifife® GACER G iE i FE
FIBT BT

(A) RUZa TS/t (group) TREFS C-H w47 Yo
(B) FfRAm ToATS/qt (group) SRES C-H TFA7 Y7 <
(C) Cl-C2 & Qi s

(D) C2-C3 <@g Yol W

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

BRI I DS SIS TR R (addition reaction) T 3w & o
(A) " QRHEA FRZE > UGS @WES > Y@ SCASET

(B) TRUGIEH QAT > FLEE FHTE > AREE PHRT

(C) TRTCECEA WERT > IRGIEA FRIRT > ZREHGH AAGIRE

(D) IETHE ST > rﬁt@tem PR > TREEH [T

22
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One of the products of the following reaction is P.

e R = By smidefed W @G TAP |

0
iy aq KOH
cel, DMROV
ii) H;0"
Structure of P is
P &3 5% T4
o - 0
(A) O/“\co:u (B) O/k 1
O HO O

) OH | D) O ¢l
| R NG

For the reaction below, the product is Q.

CO\II acetic anhydride _
e > Q[CoHgO,]
Conc.H,SO,(cat.) heat
10 : L

e Riwabe Q ety &= |

_ LCO,11 TR E SNRIEEET
: : > Q[CoH,0,]
Sy AT Wt (SWues), e |
1O

The compound Q is

Q 99 o7 TA .
CO,H COOCOCH,
(A) (B)
OCOCH, Ol1
CO;H
() D)
COCH,
OH

23
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63. - Cyclopentanol on reaction with NaH followed by CSz and CHsl produces a/an

. 64,

65.

PC-2019

) ke_té_ne : |  (B) alkene
(C). ether (D) xanthate
HRHIADINETS ‘ﬂm NaH, CS; ¢ CHil -97 wugs Rfeww =@ ey el
(A fEE - - (B) Sl

(C) B : .(D) ST,

The compound, which evolves carbon dioxide on treatment with aqueous solution of

sodium bicarbonate at 25°C, is

W@mﬁﬁzsocwmmmﬁmmwmmwm
IE ISR LAy IR T T

(A) CH,OH () CH,COCI

(C) CH,CONH, | (D) CH,COOC,H

The indicated atom is not a nucleophilic site in

ﬁ‘ﬂfﬁ%wmﬁmﬁﬁwmﬁt@fﬁﬁw "W‘T@ AR (nucleophilic) 7 i @A

(A) BH, (B) CHs;Mgl
t . 1

(©) CH3?H | ' (D) CH3¥H2

24

e e e B e R RO T o



E:
E
1
i
}

67.

68.
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. The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is

| ffeaneT M™ SiE 193 FoTR B8t 927 40 n G W I

(A) 1 ' - (B) 2

© 3 | ' D) 4

Which of the following mixtures will have the lowest pH at 298 K 7

298 K Twom, N5 ogve Rfe wRdekr W @R TR pH @9 W SERY 20w
(A) 10 ml 0.05N CH,COOH + 5 mi 0.1 N NH,OH |

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

(C) 5ml0.1IN CH,COOH + 10 ml 0.05N CH;COONa

(D) 5ml0.IN CH;COOH + 5 ml 0.IN NaOH

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-!
@) 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.

208 K Bwery, M oawe v duw-wrw i (e A-93 dres vy A |
(D A—-)I B; - &I, k= 0.693 min~! |
) A—> C; W&, t,,=0.693 min

e Tl IwE 37

(A) g ffEn (1) RSl (2) s geifs e |

@) gaw [KfEFah (1) werba (2) sre Guefs w=om|

©) i Rfgem smwafe s=am) |
(D) 9 Rigraw Seom @ o zewn Rieww 6 gemt 33 A A

25 " PT.O.
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For the equilibrium H,0. () & H,0 (v), which of the following is correct ?

%0@¢momwwnwm%ﬁ@wwmﬁwwwﬁmmﬁh

(A) AG=0, AH<0, AS <0

(B) AG<0., AH>0, AS>0
(€) AG>0, AH=0, AS >0

(D) AG=0, AH>0, AS>0

_ ab _
For a van der Waal’s gas, the term (;‘j) represents some

(A) Pressure

(B) Energy

(C) Critical density

(D) Molar mass
aa%*mﬁiaa@masmv%%ﬂﬁmﬁmsaﬁﬁ”ﬁwquaaama
(A) o

(B) fF

€) TR Y

(D) Wik ew

26
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PC-2019
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, % mark will be deducted.

Y, TR LA |

At constant pressure, the heat of formation of a compound is not dependent on
temperature, when

T8 101, TOW T 1590191 S99 o1 e oot 20 1, 14
(A) AC,=0 (B) ACy=0
(C) AC, >0 (D) ACp<0

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

(A) White (B) Black

(C) Silver (D) Golden

G MR A Zn T Ofee O T T G ST B55 ST 4w a9

T qoRd | qWed AEIed T ARRSER F @b F W 4= A2
(A) Wt - B) 3 ‘
(C) wifer (Silver) (D) ¥R (Golden)

Oxidation of allyl alcohol -with a peracid gives a compound of molecular formula
C,H,0,, which contains an asymmetric carbon atom. The structure of the compound is

ARSETS AR TES A SR SieieRd @I M S I AW
wiRe kFe C,HO, R AE I e (asymmetfi_C) I A RO |
sl 15 ze | - |

O
0 ‘
OH -
- (A) l>\/ ®B) O
CH;
H
P 011 11
. H c/b/ o H
2 9] ' Q
(©) _ (D) H,C .
OH
27 . P.T.O.
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74. The total number of isomeric linear dipeptides which can be synthesized from racemic
alanine is - o
R ST (e b Teele TuRER WRE (linear)OIRTHBIET MRS I
1% Al 2= - |
@) 1 | o - ® 2

(C) 3 o D) 4

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

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

300K B0, vA P REFIDT TR Aveg SR eBab TN I,

A PY mol dm™ G TN min 4|

: ro. Initial rate
T c [Ao]: Initial concentration of A
Slope ([¥)=40  ro: AT @A
| Vo [Ac): A- @T ATT 5N

(A, —
Identify the correct order (n) and rate constant (k) :
e RRFI-ET (n) 498 @1 439 (k) & 9
(A) n=0,k=4.0mol dmmin .
B) n=1/2,k=20 .mol“2 dm>32min!.
(©) n=1, k=8.0minl.

(D) n=2,k=16.0 dm’mol! min~l.
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Category III (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.

@3 1 IR Oeg AT | 917 T S Bex et 2 797 IR | I @ @1 TR A1 AT
32 315 BEAG 317 T 71 AP SIRGE A 2 x @ b AdF BOF (AT FEE ©IF T4t
+ SPIET @ 1 T8 S5 S At | qft I el BeF ¢e! = 1 931 Tea
WY GG BT AT et Swafh Geor 4 (S8 1 | e Gt @It! 797 101 IR
1, SIS G 77 A |

76. Coinpo‘unds w.ith spin—only.rriagnetic moment equivalent to five unpaired electrons are
tof e EGER WF Y (spin) BIFF AN I [Weele e
(A) K,[Mn(CN)] B) [Fe(H,0)]CL B 'y
(C) K, [FeF] (D) K,[MnF]

77. Which of the following chenﬁc_als may be used to identify three unlabelled beakers
containing conc. NaOH, conc. H, SO, and water ?
a6 =fbfre Raia a1l ¥ NaOH, mHsoijWﬁﬁ?Ww
fafeRe @R FRfAesh TR 9 WE w,
(A) NHNO; _ (B) NaCl
(C) (NH),CO,. : (D) HCOONa

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

100° C Sty $oe e A @ @l /cistef S-a@4¢d (achiral) T 8oy
I AR To/erefd 2=

. Mc
( A) (B) Et ? CHQCOQH
HO,C CO,l1
: Et d CO,H
© (D) I 2
o Me

A . _ 29 : P.T.O.
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79. Haloform reaction thh I and I\OI-I w111 be respondt.d by

ﬁg%%mtﬁrﬂartﬁmﬁrl @R KOH@?WQW%@F&WW‘T&TE‘TW
tﬂiﬁ/mf?rm

e
e
bt
i
£

. O
G. Me
IR NG L B)  pp |
| | o1l
(©) ,Me/\/l\l,h | ) P N/“\Mc
e T Me i
80. Identifythe correct statement(s) :

(A) The oxidation number of Cr in CrOj is +6. _ L

(B) AH > AU for the reaction N,0,(g) — 2NO, (g), provided both gases behave
ideally.

(C) pH of 0.1N H,SO, is less than that of 0.1N HCl at 25°C

RTY
(D) [—f‘} =0.0591 voltat 25°C..

s feqfe <1 Refouf sees o
(A) CrO, G Cr -7 SRR T 46

(B) N,0,(z) - 2NO,(g), RieFaioa AH > AU =< T syt 7fB e ST A et
I |

(C) 25°C =9Iy, 0.IN H,S0, 99 pH G W 0. 1N HCl GF pH G99 S ST 9 |

(D) 25°C S®m9l, ( )tﬂ'ﬂ T 0.0591 volt |
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