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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, /4 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, %2 mark will be deducted.
Category-Ill: 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.
Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B, C, or D. '
Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles.
Mark the answers only in the space provided. Do not make any stray mark on the OMR.
Write question booklet number and your roll number carefully in the specified locations 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 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 comsequence 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 reperted 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 invigilater 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 im the English version will stand and will.
be treated 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 s2
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
M, : magnetic permeability of free space
R :universal gas constant
AT SR a1 A1 AP, N6R Nesfer 927 Fa0e 77 |
St JMMEP GoniE, J = 4.2 J cal!
SSFLS G, g = 9.8 m 52
) Bl = 273 °C
A RITT SR @ =3 x 108 ms™!
Tsx ol RIS A ave oL T -
g9 - TRICT ©fGe- (oot
Ho  TIEICTE BIEP (SHre!
R : SN SHyi- e

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.

931 Tex o7 | 31MEe Tex ficet 1 718w N | e Tew et o1kt @ e ik Geg
et v TR I AR |

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 fore ?

@3 SR @I THeA v fSwTe T &, g [ INEE WS
M, Afewlre I o ST EE TAT oA WO GIT (OISR

¢-TF NpT PG TF AN FF -© NE 2

(A) &+2&GME  (B) §-2@M  (©) §-GNi D) §+@h

D . 3 P.T.O.
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A parent nucleus X undergoes o-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 P -particles is nearly constant (over several months) at

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

75000 97 WERFE THE R X-a7 o -REGA W 9 T AT WoTS]
fefFa™ v-93 g -Ree B @ e Tmm mat vE @, (FEe W A
43) B - TR W 4T LI AT W 107 /%01 | S T ey o -FfAwE
TR FO?

(A) 102 - B) 107 (C) 1012 (D) 10!

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 (4 ) and that of electron () ?

47 REW U 43 BT ¢ @I FERG G2 RO Arom G2 S F9e | ZERGET
BT TAGT 2000 o1 O w3 T @6 f& e (de Broglie) ®9mendy (3, ) ©
i‘cm‘uf‘m & 3fr sxmmd () -93 T TS 7@ 2

A) A, =20001 B A C) A =20[51, (D x—}““
(A) A= e B 2A,=350 B D e O %7505

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

proportional ?

n-OF [WH F(F AERGECE @IS @ oA v Ax e

1 1 1
A) n? ® 2 © D) =
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In the circuit shown, what will be the current through the 6V zener ?

M8 TGS 6V (ER-93 N I oS AT T(T?

1kQ
—V\WW—> A
10V
s 1kQ 6V
4B
(A) 6mA, fromAtoB (B) .2 mA, from Ato B
(©) 2mA, fromBto A (D) Zero
(A) ATR(F B-93 (& 6 mA (B) A T(F B-93 fAF 2mA
(C) B WF A-97 fAF 2mA (D) 1

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

following will be equal to AB?

% P A GR B-93 BT I W 0 SR 1| R NpF @RG AB -9
AE AN TR '

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

(C) AB D) A+B

The correct dimensional formula for impulse is given by
| IeY W@ MFS TA
(A) ML2T2 (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

aﬁww«amaﬁwwmﬂmﬂﬂaﬁa%ﬂmw
R ) W v q WG oRwer RS @ TEE 03% @@ 0.2%
T, SR EIA 'y A Sidifve o =3 o
A) 1.1% (B) 0.5% ©) 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, 9R m,(>m,) OEF qb OF @IB TCrFAY OFE, AP ©F T TE @R
a3 37, R IFRER e M Tz | o 9T waem WW ze

-y, )y m,—m,;
A) ¢ (B) . m, & © m2+mlg '(D) m2+mlg

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% b is a constant
(© S=ath, a is a constant
(D) S=at, a is a constant

g7 wwor 3 e fFaw @ o6 @ B <@ @@ 5ol oF I@ G
AR AN 7| W (1) -9 SrFS MR WA S 2+

(A) S=at+bt?, a,byRF

B) S=bt2 b 3T
(© S=at¥? a d®
D) S=at, aqI®

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

g Tevor @I I W P WE A IME G weie  Sfow
BTHFA I T | FUBT ARRKT @R WO GF WA R 9k AONEA
AT @O T v @ RE MBI I 037 (P [T @ WFe) REE
TR T W, O O PR qAG T |

v2 v2 “4y2? ; 2v2

@ 3 ® 5 © & D) *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 A WF K@ R IR 936 o A MiFd I@ G S 7
mrﬁaswmqr@a@ﬁmmﬂaﬁmtﬁmmﬁmwmﬁﬁq
IR | 27 FEeLT I 2

(A) 2°25R B) 2%°R © 2R (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%

GO AFRME R0 AT WGF 8%F, GIB WA 6 AT IAT G779

1% 2P A | wofba sde W SRS 02 T, NoT @ Sl e
AT S ... ;

(A) 1% ZF I | B) 0.8% 7 A

(€ 0.6%3FT AT D) 02%3f@ M3

A small sphefical 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 ?

(A) 43—nr3 (p-o)g (B) 6mnrv (C) Zero (D) Infinity

r IE G p TG GFH TRIG! (I I 1 THOT G cmmﬁ?ﬂa’i
gy TH v iR (e SR 79 | o o fFmife dff i so @ 7

@ Foe-og ® 6m © T (D) =W

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 ?

b ITW A G -aa%mwwm\w’:wzrc G
177°C SR M | A R B WF A6 OHIe @ oy e [Rfe =@
I ST IO 7

A) 49 B) 23 (C) 16:81 (D) 27:177

7 P.T.0.
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16. What will be the molar specific heat at constant volume of an ideal gas consisting of rigid

17.

diatomic molecules ?

formige wqRfE b W eR T SReE WER (molar) ST I ¥©
Her

3 5
(A 5R B) 3R

©) R (D) 3R

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 vaéuum. The whole system is thermally isolated. What will

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

mmm:aWWmvwmﬁm(m)wm
WEGT RN TFel T| afSF TRMEE V IMeER W ARIP S[IY @S sl
e | o] ot orfaem | SRgE theee o) safb Ry Swel I 3@ 7

%
\% N A%
Ideal gas Vacuum
(St orrT) (G
A A
T
@A) T ®) 3
T
©) 2T O 7
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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 ?

#feba wmeg 20 uF —97ew <l Wy RFE 150 v Il we ba sqd
T@ F9 el | A W6 WU AT F6 FE?

S

1
1r

(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 ?

Q

(A) 4me, 2 from the centre towards the mark 10

_Q

B) 4me, 2 from the mark 10 towards the centre

=2

© 4me, ) from the centre towards the mark 6

(D) Zero

Aoz S +Q-wW @Rl Ry wWHAE ¢ IPME G JoFE I ToE
gelee P 79, @Y 10-0) g Im facw) wfofbe ey ofeemw@a e e
@ ?

(&) 25w T 10-5 T S
4me 1

(B) fer 10-51% (37 (A F°F Ao
TCSO

© 25w W@ 6-5 wEE o
4me
D) v

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 IRAE I A v FF @I WueR wEEEd Naiivee 3
NG T AN e | YNGE WYABE M AIQE B AR AFeq @<
STEE @b FX WAV x (x <<d) ST TW, OR(A @b Tw I @ (F)
FOMR (M) »-93 T AT @2

(A) Focx (B) Foc;lc' (CO) Fe«x? (D)Foc;l._,-

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.

@36 [T PET R A SWeYR e g3l wiRe FUw @R HeE
JEIE N @, ARG I TN =@ e

(A) T *fee | (B) BIRS TFd |
(C) FUF Y | (D) I SAE |

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 RRAEE ©fY] r PG IO G W O u Fq A o @,
R[E Ree g g efe xar1 @ semaRt @3 3 v @eet Jerer e o <@k
& | Jo7 (T8 SoT AR IZCS I [T BIFS 6 WJo FAE ©F WA IS 7

Mol Mol Hol

0 0
A qv B) avye C© wyo - D) Zeo

10
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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 TN WG G O WG M@ T AR SfYR (AE Z-9F [RE
RS IBT @R 5m [AQOREE I g TWeIe  OEE W [ T
AR Offe ANGF Z-oF WA o[RS 207 | P B Ry W o qEg Few

8 FO ©iF AF TS 3m GR 4m| P RWCS BNT T5F(@F B IH I @ ?

5 7 5 2
(A) 12 (8D (B) g (o) © 77 keD (D) 7gg (oD

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 ?

g3 e 2RI P B T T o ARRID ©OIEE IR IO
AN ZA Ao o7 @I AT OE A TNSAE AE-FOIE Bra mRie TR |
MM UG O ARG RO WEF I(F IV, OIRCA AGA @ S Ad 2

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

11 P.T.O.
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What is the current I shown in the given circuit ?

NG TGS TR 2R [-4F W I ?

R R R
W
2R _I'—V ZR% RS 2R 2R ll
v v
\ \ v \4
(A) 3R B) g © 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 ?

A e grffe Afefic 22Brdm fem R-97 9 5 Q WE ™" I@ 703

ZY, O3 e Wy @ IR T S-9F W 3 QY& IAe T S-97 AT
T FS ?

A) 250 B) 3Q © 5Q O 7.5Q

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 G360 mH SMPIT G G FF 9FB AC [oI=0 TR Ax TR
T@ I W, R ACCF TOIEE 60° GfE M | I ey W 9
0.5 uF 4T AT W, @ JRARNG ACITF oOow 30° R (e | AC BEW
T IO ? |

1 1 3 1
(A) £x104Hz B) ;xlO“Hz © ;xw“Hz (D) gxlost

12
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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
[you may assume, 7 -~ 1 — x, where x << 1]

G35 -9 0.05 m TFIFE AT G Ao T@ 1 ACHA 8919 7 R 0.2 m
VATS T T4 qR qF SRS 89 -7 Aol fde 21 | «em 3 e oF 1
A cm BT R Sewifers s 73 o3 Afefme wirmems e so ?

[Wﬁ(@"fﬁ,—l ile—x,Wx<< 1}

4A A A
(A) —9—x10-2m (B) %A‘xIO‘zm (©) §x10-2m (D) §x102m

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
is true ? ' |

“The fringe width.......... ?

(A) increases by 0.8% (B) decreases by 0.8%

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

R AR AT F|-qF ANFR FAREIEE IR T d gk @FeRE
TUF MR 97¢ DI I D-IF 0.5% I« 39 W @k d7F 0.3% IF I W OR®
MG OIX (AT R &= MEd i Sfeh Ao

“IfesrR o7 @Ry ...... o

A) 0.8%3&- ATl (B) 0.8%3™ AWl (C) 02%I@ =MW1 (D) 0.2%FFT 7|

When the frequency of the light used is changed from 4 x 1014 s71to 5 x 1014571, 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) ?

I [IR© WER IFVAE 4x10%s! U@ 5x 1014571 -9 RS 31 TF, 9F-

WHfRE FIRPR WARGA 7 A (Fan) b @ 48 0.6 FOmA AR

e 23| EIRWER 47 (W A8 AXFH FAHGE o] [(AR) IO ?

A) 1.5x10"m (@B) 3x10'm (C) 5x10"m D) 6x107"m
13 | P.T.O.
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Category - II (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.

G3fb Bex T | A% Teq et 2 777 I | 'get Bew ficet o1t @ @ Wi Gew

31.

32,

e v TRA IO AT |

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 4RIQT I 7%, @I @Y R @2 E OEGET IER 936 AM2R_T (DC)
T3 ol 5T AR TR I& 9 29| 6k 9w W @ qEelc Wik
[(C GFI@ | TOWE @ 4 S wffe R, o R @ W @
“fee P AT I 2@

C
1/quL Rg
E
|~
Il
(A) %CE2 B) 0
(C) CE? (D) %2-

5
A horizontal fire hose with a nozzle of cross-sectional area \/7 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 (neglecting the effect of gravity) ?

935 wefie sfifidee @PEIRe-aq % x 1073 m? THRAERMPE YL (nozzle) TAF

10 TTICE | E0R &l [efo 27 | 749 8% &l @36 qp Traicet =iere I(a ©¥ o
THfte TeRy Swel-Ifa (HEIET gOR TrrwIAN) IS (I ?
A) 1°C (B) 0.1°C (C) 10°C (D) 0.01°C

14
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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‘l)
[WET qB W I I Rfe S TN BT BN 3 @GR I3
e 4@ WA | W Fhd rerebd Arfie Twer -8°C I’IWW?I
ey e w9 I T

(Ww'viﬁwmﬂmzwo Jkg! K—l m\weﬁmﬁawwms 36 x 105Jkg—1)
(A) 840 ms™! (B) 420 ms™! (C) 84ms! (D) 84 ms!

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 ?

o7 -SSR I SfER 8 BIFICHT, IS E 8 B-9F X #7% Woq v =7 fAew
quﬁwﬁ%ﬁlﬁmmﬁcﬁwﬁmmﬁmmmm

R BT AR ?
y

ALE

Y
”?

A

B ! B - E B
@ v=f ® v=g = © v=\/% @ v=ag
A parallel plate capacitor in series with a resistance of 100 Q , an inductor of 20 mH and
250

1
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 ?

G AW A 47, B 100 Q WY 8 G 20 mH TMIF ARRISTNA F=AFS
35 AR (AC) TOI=BE T TA R FARIH T @k 6% TRIGH ST T
1230 117 | 6% wrafore o e (DC)Wﬁwﬁmzs V Rezgrem wifke

91 2 A AfS AS S WA HAeS T 2
(A) 02puC B) 2mC (©) 02mC @) 02C

15 ' P.T.O.
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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.

4 31 G S b | 7 6 1% Bww freen 2 9 NI | 2 A T B A1 A G

S TERS 3 FIL A TP SIRCET AN 2 x T I D Ted (1831 AR ©IF Tt + SPET @

<l Bwx 1< o et | A I et B eraat 2 3 QIR S W @i e A
IR0 BRI et 4 (18T T | KPS GO IGT 791 15T A1 1, 1R 47 7R A1 |

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

(©) Tatime ot: irradiation

(D) | Number of electrons emitted o J

] SOl @R v FIOMET AT TN 4IB eI [EBE SIEFS F9R WA T
fofe [/FE s oo =0 orE Fve Tl o @RG / @A
FRefe ey ?

A Tal
(B) v-9% FX T FRFeIR @ A
© T o WARFS w0 T
(D) fye IE/GER R o J
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The initial pressure and volume of a given mass of an ideal gas (with 5~ =17 ), taken in a
g ¥

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 —29. Subsequently the gas is allowed to come to thermal

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

Pro 3o @3 Bite g8 o @I W TR (E =y ) A o @
v

TIEH IUEH P, qR V, | 9% SREW MO Swel Afesfe Twel T,-97 TN |

; Vv
qF OAEE O WS AN T T | SRR UFBE AR

HAMRZE APS ST T | I A wiot sAffsief [fe 3@ 2

PV,

(A) 0 ® @'-D 7
PoVo

(C) YPyVyIn2 D) 20-1)

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

estimated Valﬁe ofa 9

3B APTE 10ms” ARET [ SHSRET WX o P TSHAT I T IR
SME Sml g=10ms™ € IR IASCR 4 TEMH FAE o -7 FAS TT ISR ?
(A) 15° (B) 30°

(C) 45° (D) 75°

17 e P.T.O.
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In the circuit shown in the figure all the resistances are identical and each has the value
1 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) 2and6 (B) 3and6
(C) 4and7 (D) 4and6
Br@ M I8TCe AW @Kl W T @2 SR Ww rQ | B owRfe @

e F R @Y M3 3o T9018 A @ B Revs w4t wep @K woififde e
Ol R :

1 2 3 4 S
r r . r T T
A._ (I —.B
T ‘6 r. 17 |
E— e B o B
(A) 296 (B) 39 6
(€) 4a=e7 D) 4«6

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 ........ >

(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 e PIE <o [ BRICFT BIS I Te WO T OB B9 X
RO AT | NI FA, A @FH @, S e s e wE 2@ ?

(A) B-93 Sfoqre @I =W (B) BI* fATH O S(e TRaree S T |
(C) R STHF FACATH IR T | (D) O TR AR ACATF (W TF |

18
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CHEMISTRY
Category — I (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, % mark will be deducted.

il Tag % | M Tex et 1 721 A1 | o1 Tew fircet ot @ @i @i S

41.

e % TR B IR |

One of the products of the following reaction is P.

fAyfeie RfFam o Sy smidelm g @ 2@ P

0
i) aq KOH
ccl, D24 ROH "
ii) H;0"
Structure of P is
P 99 o7 XA
0

D)

19

P.T.O.
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42. For the reaction below, the product is Q.

COH acetic anhydride
— Q[CyH0,]
Conc.H,SO (cat.) heat
HO

fafifie RiFIME Q Beoy = |

CO,I wiffee SRIRgRe
> Q[CyHgO,]
Ap AP e (SeF), 88

HO :
The compound Q is
Q &3 MoF T

CO,H COOCOCH,4
(A) ()

OCOClI, OH

CO,H CO,H

COCH;
© (D)
COCH;
OH OH

43. Cyclopentanol on reaction with NaH followed by CS: and CHl produces a/an
(A) ketone (B) alkene
(C) ether (D) xanthate

ARSI NaH, CS; @ CHil -9 wwigw RfFsm o@ Sy G
q3fe

A) o (B) SO

© WX : (D) TG



44,

45.

46.

47.

PC-2019

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

sodium bicarbonate at 25°C, is

fafFRe @ @ 25°C wrem@m Cifeas ARIEEET wAE G Ao R
(A IHA-TIR-THRT Teoy (A TG 2
(A) CHOH (B) CH,COCI

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

The indicated atom is not a nucleophilic site in

fafeRe s <1 Citefer Wt tafbre B e e (nucleophilic) 70 6 =

(A) .1T3H4’ (B) (T3H3Mgl
(©) CH3(%H (D) CH3I‘\rIH2

The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is
1 FfeTCe M™ S 193 FY Ol RAIAEAN A ATE

@) 1 ’ ®) 2

© 3 D) 4

Which of the féllowing mixtures will have the lowest pH at 298 K ?
298 K Twor, M e fifffe wadelem It (@M TF@ pH 99 WM Y @@

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

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

(C) 5ml0.IN CH;COOH + 10 ml 0.05N CH;COONa
(D) 5ml0.IN CH,COOH + 5 ml 0.1N 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 Twor, N ove v dun-w R[fFwm [Riews A-93 grfes «pg oW |
(1) A—> B, &, k =0.693 min"!

@) A—> C; &, t,,=0.693 min

e Ted IR IR

(A) Aw R[fwal (1) BSkba (2) FMere goofs =g

B) dew [KfFal (1) TSRl (2) Mriee dafe g

(C) Wi R swafs s=sig |

(D) ¥t RiFam Seom @ fof e Rieaw o gomt 0 @

49. For the equilibrium H,O (/) & H,O (v), which of the following is correct ?
H,0 () = H,0 (v) s TF@ T owe sweldm S e @b 2

(A) AG=0, AH<O0, AS <0 B) AG<0, AH>0, AS>0
(©) AG>0, AH=0, AS>0 (D) AG=0, AH>0, AS>0

b
50. For avan der Waal’s gas, the term (%) represents some
(A) Pressure (B) Energy (C) Critical density (D) Molar mass
q3fs ©1 R eI m@—?)ﬁﬁﬁf@ IR0 = @ gIHgIE

(A) ©® (B) =fe (C) wiF g (D) Wk =9
D : 22
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52.

54.

S0

PC-2019

In the equilibrium H,+1,==2HI, 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,+],==2HI RiFafire 8 wrmam sty Riereotm apy % w0 2=
SRE, K, 99 9

(A) & A - (B) M AMII

(0) wRefSe A | (D) B I <@ _I I

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

ufe Cu-Bf¥Rad ITM F@ CuSO, ¥ &aw v ofde-Rurerd, wmare Rferae
e

(A) H'+e>H (B) Cu** (aq)+2e > Cu (s)

(©) SO, (aq)-2e—> SO, (D) Cu(s) —2e - Cu?* (aq)

Which one of the following electronic arrangements is absurd ?
e N BERG REb e W
(A) n=3,l1=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, Foafre afFf za @ goR

(A) TG (B) T ©) swel (D) PR SRR

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™! WR® ©% I I TIPS INT P MSO,. n H,0-9F WY
b Ew AATE oA AR 64 A, n GF TN W
A 2 ®B) 3 © 5 o 7

23 P.T.O.
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57.

58.

59.

60.

61.

62.
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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.T.P. T® 7.5g O3 «3f NG WIFSH 56L | THG zel
(A) NO B) N,0 © co D) COo,

The half - life period of g3 1'% is 60 days. The radioactivity after 180 days will be

531 9 W& 25 vo (60) f1 Sv0 (180) FF w22 CewRETS TR
(A) 25% B) 12.5% (C) 33.3% D) 3.0%

Consider the radioactive disintegration
8#A21° SB-C— a5l
The sequence of emission can be
A) B,B.B B) o,ap ©) BBy D) B.B.a

The second Ionisation Energy of the following elements follows the order
e Gieelr /ey smm *fFa ey 2@
(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, (ii) CaCl, = (iii) HgCl, 93 i@ *Huew @

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

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

QETAR T (DR (IFF TS =) ZE A 2
(A) Nat (B) Mg © F (D) Ar’

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

C,N G O 7 W< YN ARG WPifea e 2@

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

WIS @ H-N-H I3 @9 T 107.6°, ®AE TAPEH H-P-H I @A
93.5° | FAFRR GoIT SR e (oes p-5fi@ ot ¥4 AW

(A) 3 (B) T (C) <% (D) <&@ W A

The reactive species in chlorine bleach is
i a3t Ragea s g ==
(A) CLO ~(B) OCI- (C) Clo, (D) HCl

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(IIl) sulphate
(D) Pentaamminechloridocobalt(IIl) chloride

@B FREG (1) 93 49 TR (coordination compound) AfFRIRS! (Lot Tl T X
f5 gt oo sy Reafers <21 @b <=

(A) REFNERES (1) FRRe (B) TrERFAFTRIGIFRIS (1) HHIRS
(C) TrORFPRIRCIFIRES (1) ATFE (D) TTOREEPRIZEIRRES (1) FRES

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

R @7 AfeEara srefimE e (leaching) F91 7% 21 w4t
(A) Na,CO, B) NaOH ©) Si0, (D) CaO

Which atomic species cannot be used as a nuclear fuel ?

R RO (species) ATIART Gl RO 92 T WA 2

233 235 239 238
A) U B) 45U (©) g4 Pu D) 45U

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

e A @ g 3 wYefm oo fge e SEehEg ©s/3% (delocalised lone
pair of electrons) SRg® 6 I wrefd 2=

O

HOR | L
a v OCH (I
) C S HsC Cug/

H, CH,
OCH,4

(1) (IV) CH,CH=CHCH,NHCH,**

(A) LIandTI B) LlandlV  (C) IandNI (D) only IiI

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

(©) rotation around C1-C2 linkage

(D) rotation around C2-C3 linkage

n-REBER S srsef (conformational isomers) EfF*1%S, (eclipsed), To
(gauche) @3 S (anti) SR (conformation) AN *if#fo® | Oz Wy i
TR @I , |

(A) TUBH TSATS/ 07 (group) TRFS C-H @94 gt e

(B) RN TTATS/PA (group) SRFS C-H T IR M4

() C1-C23F\7 g Wy

(D) C2-C3 TFAF gfrom Wy

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 AKX AT SIS oG RIFA (addition reaction) ZNEFF A3 TN 2
A) RIS FRIES > IR WHLT > AW SHCIRE

(B) IRCHE WCACIRT > @S FWIT > TAWEH FRITS

(C) TREE JNLT > IRCEE (FHIC > TREEH HCIZG

(D) RS WCACIRE > REAEA FRIZT > T20EEH {2

26
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Category — II (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.

GTD Tag A | ST B FieeT 2 TH AN | e TR et SRRl @ P 93RS T et
Y, T PI0T I |

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

alanine is

G SEfm @ 6 Toel ANRER (ARF (linear)BIRTAHIRE FTRT 7@
iR et ze

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 Twom, vA » P Riwabs o «foeg woife =balt men I,
@RI APY mol dm™ R A min 9|

ro: Initial rate
T [Ao]: Initial concentration of A
Slope ()= 4.0 ro: A3 29
Vo y [Ao): A- G AR SITT

[A], —
Identify the correct order (n) and rate constant (k) :
7% RFT-TFT (n) 932 R EIF (k) e 39|
(A) n=0,k=4.0 mol dn>min'. (B) n=1/2, k =2.0 mol'2dm=>32min!.
(C) n=1, k=8.0min\. - (D) n=2,k=160 dm3mol~! min~1.

D 27 P.T.O.
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75.
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At constant pressure, the heat of formation of a compound is not dependent on

temperature, when
g BIC, TP TRCIR “159-1et St Sora fRastiet =03 1, 74w
(A) ACP =) (B) ACy=0

(C) AC, >0 (D) AC<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

©) Silver - | (D) Golden

I OINT Y@NF Zn T OfER @ IA T G OO T66 SENAE SHN I
T TOHY 7 WA ARG 7| ARREER @ it | w awv IR

A) ® ICT

(©) wfer (Silver) - (D) T (Golden)

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

Wﬁmmmmwﬁawawﬁﬁﬁemmm
R @IS C,HO0, 93 WMS 93 S (asymmetric) KN AT SRS |
AT 57 = ‘

OH
o)
v OH
CH;
H
OH H
: \\H'
" HSCW . W b
© D

OH
28
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Category — II1 (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.

G 31 G Teg 1B | 31 3 7 Tew et 2 797 411 | A I g B A1 AT

76.

77.

3R 35 Bwas 1 3fT A1 A IR AT 2 x T 3f AP Bwq creat TE® Bk Tyt

+ SIS @ i Beg A ©IF 4t | 3t I et Bew creat W It wIIfT SerR

mamwm@m@wﬁwmmmmlﬁmmmmmm
1, SR B 77 AN |

Haloform reaction with I, and KOH will be responded by
e @ @ 1 @efe [, @ KOH-q3 MY Jicemes Riewm seslaze 3

/el g

0
a Me
(A) I\)K/ Ph B) Ph”
: ~ OH
Oll o
© Mc/\/l[: Ph D) Ph/\ﬁ)’\Mc

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

(B) AH > AU for the reaction N,0,(g) —> 2NO, (g), provided both gases behave
ideally.
(C) pHof0.1N H,SO, is less than that of 0.1N HCl at 25°C.

RT
(D) (T) =0.0591 volt at 25°C..

e Rgfs 1 Rl e @

(A) CrO T Cr -9 RA-RY I +6

(B) N,0,(g) - 2NO,(g), RfEFafa AH > AU =3 2 11 76 sk e r wset
IE |
(C) 25°C¥®w, 0.1N H,SO, ¥ pH &3 W¥ 0.1N HCl 9% pH 93 W17 ST 37 |

(D) 25°C Swwoly, ( )éﬁ [ 0.0591 volt |

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

79.

80.

o6 Reee FERET AN 6 (spin) BT QWS & [@eefd 2=
(A)  K,[Mn(CN)] (B) [Fe(H,0),Cl,

©) K;[FeF] (D) K,[MnF,]

Which of the following chemicals may be used to identify three unlabelled beakers

containing conc. NaOH, conc. H, SO, and water ?

foufc wfoFe RIm A ¥ NaOH, ¥ H,SO, 9 & ek ffAg s &
fafeie @m Il IR F9 WE R 2

(A) NH,NO, ‘(B) NaCl

(©) (NH),CO, (D) - HCOONa

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

100° C S T8 T30t fNafeie @ [@efe/cinefe -z8¢f (achiral) T Ty
A ME THo/erefe z=

111 kess

Z
-

Nie

Ete T CH,COOH
HO,C

Me CO:ll HO,C” Coyll

© i j:cozn D) E IcozH
0

Me 0 Me

1
il

s
i

-

ey

a
o
[
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Subject : PHYSICS & CHEMISTRY

T : R TO! 8% 787 ;500

ol o o

S0,

23,

5%.
- & IJITL IR A
S,
58.

B k

9% gueire foalt e sREfe oY wrr @ Aol srw R e

T8Y ST OIX |

Categow-lwwmmmmlmml Tea fatal W=l

WER 9Iifes T E % 593 B AR

Category-II: «3f6 Tex A “ds Tz et 2 99 M| oo Swx faral w2

WER 93ifes T8 a1\, 979 Fo61 IQ

Category-lll: ¥ I «IiF Tw3 =z | W I APz Tez fem 2 7 1@
@I O T@g N UET G2 T TeRe TR I A T R AE 2 x @

I W< Tew MeW [M™® ©F WM + WP @ I Ted BT O WA

MM P T T6T ST T A IS TEE W GI0S T AE CIFA

S o @ e @ | Y TIOH@ - FIA 777 IO WR A, Wi By %9

AR |

OMR (@ AB,C.D e #fds w6 wat s@ Twa fre @I

OMR @ Tex fre @qua I A NeF I AWD °F IRIT IAL |

OMR @ FfE ¥ T@l o FINS & Wt R |

OMR *t@ A8 B ooe 99 9 e @ %9 oS ARgNerE s

fore TR @2 e el e FEe @

OMR @ A8 I Frem AW ¢ *19% @rga ww e 3@ 9= free

ok grea fate 3@

AINAT 779 I @ 799 T o SR} U ¥ S0 FAA, AW W,

ﬂ%wmmmmwmﬂ—amw@w%mmm A |

OMR *@G S (A I ©Le SHRNT W PrEs Ao @ @ A |

ATFINT 92 @R G A OSSR T Sodd foe I GG A

&2 O & RN AIE |

TIRIZSACTIN, FNAFC0F, HIGH, ANGIA, FodfS, [, qF I FW R

ofeil R ICE A AR A AN o @S TE G AN 9F AR

IfSq Fa TR

PINET TN AT IS I & FIF GHA WS MR T (T Iow @3

AW FH TOR ST OMR 7@ Sy ¥ fmfere ey 3@

G2 UtE G 8 WA TOW AR N ST SR QA WHN o
(ST M AT ARG 8 HoF©! SRew Sl TEZ | ©F W@ I @
RS % I WY, TR 230 My med o 3% ¢ poR e [Ebe @)

J
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