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Subject : PHYSICS & CHEMISTRY 92123177

(Booklet Number)

Duration: 2 Hours : . Full Marks: 100
4 ' T
- 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, ¥ 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, Y2 mark will be deducted.

4. Category-III: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and also 1o 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 combmation 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. Qut;stio_n_s must be answered on OMR sheet by darkening the appropriate bubble marked A,
B,C,orD. '

6. Use only Black/Blue ball point pen to mark the answer by comp]etc fillingsup of the
respective bubbles.

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

8. Wiite question booklet number and your rol] number carefully in the speeified 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 ;_:andi_da_té, 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.

11. Candidates are not allowed to carry any written or printed material, calculator, pen, docu-

" pen, log table, wristwatch, any communication device like mobile phones ete. inside the
examination hall, Any candidate found with such items will be reported against & his/her
candidature will be summarily cancelled.

12. 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.

14. 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 tr,eated 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~
Absolute zero temperature =273 °C
Speed of light in vacuum = 3 x 108 ms™!

The following symbols usually carry meaning as given below :
£y : clectric permittivity of free space
1, : magnetic permeability of free space
R :universal gas constant
AT SFFH It 71 Ve, Wepa wesfer e e 3@ |
SICH M Qo J = 4.2 T cal”!
SeTS G e, g =98 ms2 :
T BT =273 °C - i
1) RICT SICET (@91 = 3 x 108 ms™!

s Boohimmrer e e wd@ge: .
gy R bR (SRTe!
ko 2 AT (B (SRt
R:WW-W

. _ Category — I (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.

il e o | 3 Twg fcet 1 79 A1 | ot Bt et ot @7 ot iR B
- et v TR B 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

@ AE RA e /@ R INEE 9B JoRm o gnfed 3@ 9w S e
= o W W RIT FF @ e @i @ e JorRE N ewiEd
(A | 2o FHART ARGz

(A) 272BR (B) 228R (C) 28R (D)
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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) decreasesby 1% _ (B) decreases by 0.8%

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

TIOFE A¥CRME G0 AN W(ST 8O, GIB AN @ @ JW 97 A

1% 2P S| Wl AR AR S 0.2 O, e @ BEH e
“qEeN ol s 7

(A) 1%IP AT - B) 0.8% B ~IT

(C) 0.6%&M I (D) 0.2%3= +a

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

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

(A) ﬂr” (p—c)g (B) 6rmrv (C) Zero | ®) Infinity

T AN Waﬁmtﬂmﬁ@nmwamcmmm@a
w7 faga v mmt«ﬂﬁ%%wlwﬁa%ﬁam%aﬁﬁwmr

@ Tp-ok ® 6mm © ®)

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

Wb IR A IR B-97 POrEH TRATA TAM 4R OAF IYFIA 27°C  dR
177°C WWWIAM\BWﬁ%WW@%WﬁWﬂ

b B S TS 7

(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 ?

EMERIESY E“lﬁﬁiﬁ L‘-Wf% sl e BE SIS (e (molar) SIS Wi I
[

(A 3R - ® 2R

(©) R (D) 3R

PSPPSR ——
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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 ?

emg Balt wrdr 1 gl wws et v simern @t ey (e wiew 9%
WWWTI&WWVW.WWWﬂWWW
ECIR e Gl tsrﬁﬁﬂﬂmmﬁmwwﬁawﬁnmwmr

Ideal gas : . ;
(St M) 4

2=

@ T | | (B)

I

© o

Five identical capacitors, of cépacitance.zo 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 ?

aﬁsﬁawzopp w%w%ﬂwlsovmmamﬁawﬁ
q@wmlﬂ%@mﬁwqﬁmwm?

(A) 15x103C (B) 12x103C (C) 10x1073C (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 position. What is the
electric field strength at the centre of the clock ?

(A) _Q_ from the centre towards the mark 10
4ngyr?

(B) Z—L from the mark 10 towards the centre
EoF

(®) E“C—Lq from the centre towards the mark 6
JT.SGI""

(D) Zero ' : i

'ﬁ%ﬁammﬂmﬂwamﬁﬁ'WWWrmﬁamﬁwﬂf‘ww

gere I &, 8y 1057 gWb am fica s ora ofesmiam 4o F© '
T ? ' :

47rsor~ =

(B) L 0 ammcwmw

41reo

© J—mtﬂwswwwﬁm'

480

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

2dmmmwwqf6@awmwwmﬁmwﬁwm
mmwmwwswwﬁﬁwnﬁmmmwﬂﬂwﬁw
e @3 Fu @ x (x <<d) Ao TH, OEE a6y R WS I (F)
Frera (24 x-93 T ST v

(A) Fxx (B) 'Foc'}c‘ (©) F o x2 (D)Fmé
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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 paﬁicle. (B) magnetic field.
(C) charge of the particle. (D) momentum of the particle.

aﬁwﬁwmmw@ﬂaqﬁwﬁ@asmwmw
Waﬁmﬂwmﬁﬁaﬂmmﬂw@?

(A) TN I | (B) TIFT TFQ)
(C) T Y| - : D) AR S|

An electric current ‘I’ enters and leaves a uniform circular wire of radius r through
diametrically bpposite 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 RREER SRR ¢ APMER IO G N OIGE ¢F KT P 2w 0, o
W Refre Ry fira Refo 27 1 q g @fB et v (@0t el oias o 99
WIWWWWWWWWWWWWWW?

Hof b Kol '
(A) Qv ® vy  © aevzz (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?

a2 TN (MUY Y W NG W T geRdEE ofee (e Z-ow 79k
RS ZEE @R Sm AT IET @ EEt - ARG O TG foca i
FRITHER ofo] ﬁWZ—WWﬁWW1PW@ﬁ?W‘WﬁﬁﬁW

8 RO ©F (@ I@E® 3m 9 4m| P VTS BT TFEd B TH 99 T ?
5 7 - 5 25
A) T3 (D ® 350D © 37D D) 355 (oD

7 - ' : P.T.O.
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13. 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 ?

ﬂﬁ?ﬁ%ﬁﬁﬂﬁﬁ?@ﬂﬁﬁﬁmﬁf@ﬁﬂ%ﬁWWﬂW
T we oy 93 WWWWWW Br@ Tt RCAR |
ﬁww.mmaw@wm,w%mwm?

“The loop will ..........
(A) stay stationary.
~ (B) move towards the wire.

© move"away from the wire. . : o

IPE—————— S

(D) move parallel to the wire.

(A) B e

B) oI i wepH T

(C) O @ TE E I
(D) ©TFd TRAE AT T |

14, What is the current I shown in the given circuit ?

e TENE A AT -G W IO ?
R R R

\Y Y V- \Y%
@) 3R ® % = © iR ®) 3|
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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 ?

T BrE omie ofefite g2BrOM REe R-9F T 5 Q Waf%*«m%gw
X7, ou oo wE IR AN G S-q9 WA 3 QFF IHE T S-9F YT
AR TS ?

(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 ¢pacitor, the
voltage lags behind the current by 30°. What is the frequency of the AC supply ?

[ @I 60 mH BIPIE R G TCE @I AC (OEDE B A RETERIC
Te <9 TW, JRRE@ MACE TOEeE 60° 9 A | W s e o3’
0.5 uF 4FF T TW, @ JALAA AT Toive 30° PRI AW AC ST
IAE 97

1 1
(A) 5% 104Hz (B) —x 10°Hz (®) f—x 10%Hz (D) “zl_x 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, 1T 1 —x, where x << 1]

aas%@-WOOSmmwmaas% SfrE= ST AT SOFT 893 & (A0 0.2 m
VRO A4 T Q<2 7 W 8o - Aoy A% 2 | Q¥ 1 O F HIET
Acmﬁ%WWWWW@%W BT TG 7

[Wﬁt@?ﬂi T+ x,‘l“i*fx<<1]

A
@ Fwrm @ %xw*zm © Fx107m @ Fx107m

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 hght of a given wave]ength which one of the following

is true 7

“The fringe width..........” ‘

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

_Wm%mﬁ@ﬁwi“ﬂa—mﬁmwﬁwmmmd@amﬁz

WWWDWFWDWOS% T 9 T G dTF 0.3% I A O

19.

20.

“qifepra #foe Y ..

(A) - 08% % 1 (B) 0.8%FM ML (C) 02%3I® MWL (D) 02%FFT I

When the frequency of the light used is changed from 4 x 1057 to 5 x 1014 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 S S TAE 4 x 1045 (U 5 x 1015l -q ARG w9 2, @9
T TR SRGT TR 9 () T Wife g 0.6 T R
sfffee zo| k@ 48 (6 W8 TR TG A TAR) TS ?

(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 fore?

qofs ey a7 e Wi SRR T &, ¢ @ A A weifew
My, sfenhie 1H ar dforas oEE TR Sfewd WoMY @IF 9T ORE
¢ o3 b T I T WO AMA 7 '

(A) &+ 2(,Nn B) &-2(& i (C) &N (D) &+ (&
' 10
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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 {3 -particles is heariy constant (over several months) at
107/ hour. What will be the number of o, -particles emitted in an hour ?

75000 928 S4YAFE wme ROfFat X-a3 o -Rebw Wz 9 AT STy worey
fAefFarT y-an gﬁmﬁﬂ W g [{FE TER w9 e @, (EE AW AN
qC9) B Sl Revres Tw o Q7o T W 107 /7011 offS v ey o e

I P97

(A) 102 | ®B) 107 (€ 107 (D) 101

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

between the de Broglic wavelength of the proﬁon (lp) and that of electron (3\6) ?

xR A T T 8 G SEREE 1E R ATSTT W9l S I | RERGE
B TGS 2000 o o @ A EeE & I (de Broglie) ST () 8

SEaEa & o swed (),) -99 WE TR F R e

. . o A,
@A) 1,200, ®) K3 © R=20BER O At

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

proportional 7 _
n-OF R FCF RERGER @0 @ M3 @mbd e gifes?

1

1 1
a) n* ® 5 © o5 ® 3

) P.T.O.
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24.

25.

26.

27.

A

(A) 6mA, fromAtoB

PC-2019

In the circuit shown, what will be the current through the 6V zener ?

TG TENS 6V HAF-GF WK IS ey % JA?

1kQ

—1A

IOVI . 75\6‘/
L1 b
(B) 2mA, fromAtoB
(C) 2mA, fromBtoA (D) Zero
(A) AT B-9F (& 6 mA (B) A TA B-9¥ itz 2mA
(C) B (W@ A-a9 it 2mA (D) *F

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 ?

WS B0 A @R B-47 AT TR W 0 WA 1| ORET REH THAG AB -3
WX AN IR - '

(A) A+B R (B) A+B

C) AB (D) A+B

The correct dimensional formula for impulse is given by
qrod WAy &S T
(A) ML2T-? (B) MLT (C) ML2T-! (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

GB T T qw @ @3B q2F G o I b TAMeE WY
R wd 0 T O Gk WG SRR ke 9t W@ 03% GR 0.2%
¥, @ ERhT Wy A ke ot =@ am

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

' ' 12

B
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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, @R m, (> m,) OFT 4B OF @3B FerEN wEh, WP OR w9 IE G
3l 7, @ sPaem edia B TR | oR AT 9@ W = |

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 (f) as

(A) S=at+bt? a, b are constants

B) S=bf2,  bisaconstant

(C) S=atd? 2 is a constant

(D) S=at, a is a constant "

%WWQ@WWmﬂﬁQ%WWWQ$Wm\
wmﬂﬁaﬂlm(t)m@cmﬁwqum

(A) S:=at+bt? a, b 3T

B) S=bt, baEE®

© S=at? sl

(D) S=at, a 7T

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 perpendwular is

AP GwvoR @I @I R P A 7B TME aSEx Sufie Sfewd
Terwd B Tel | BT AT RN WoNd O WER RERw 9 orened
2 TR W v T RS SIMBE W teEd (P R e SFS) AU
Tl T W, ONF O W R _

v2 2 4v2 - 2v2
@ 3 ® 5 © ®

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 — 11 (Q. 31 to Q. 35)

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

mﬁmmimwmzwm|@wmwamawﬁaw

31

32.

' %ﬁ%wmmi

Two identical blocks of ice'move in-opposite directions with equal speed and collide with
eacl other. What will be the minimum speed requ1red 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™)

W@Wﬁﬁwﬁﬁwvﬁww@rmww s
Wmlﬂﬁwmmﬁﬁmmsm ﬂts‘(‘q'aaﬁfﬁa

Wﬁﬁwwmﬁﬂmﬁ%wqﬂ? |

@WW’[FW“VIT&ETZIOOJkg“K" m\wmﬁmww:s 36 x 10511<g—

(A) 840ms!  (B) 420ms (C) 8.4ms! (D) 84 ms™!

A particle with charge q moves W1th 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 ?

otgrt o7 Sfon R 7 O @ FSTHE, TUHCH E 6 B~ 0% 77 o v Tt fed
qwaﬁﬁmﬁamﬁmmmﬁwﬁwmﬂ%ﬁﬂwﬁ@@m

14

B
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34.

35.
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A parallel plate capacitor in seri.e's with a resistance of 100 Q2 , an inductor of 20 mH and

1250
an AC voltage source of varxable frequency shows resonance at a frequency of T Hz:

If this capacitor is charged b;y a DC voltage source to a voltage 25 V, what amount of
charge will be stored in each plate of the capa(ntor ?.
3D A S €=, GIB 100 Q T 8 @B 20 mH W RSN F=viEs

<5 IS (AC) TOTEDEr BT AT T TN Y& 9 6T QA AN O
1230 z | 6% (ESHE 9l st (DC) ToItw 831 fatw 25 Vﬁ_ﬁﬁt“mﬁﬁﬁ
mewzﬁmwwwwwm?

@ 02uCc | ®) 2mC

(C)"‘ 02mC =~ S (D) 02C

A capac:ltor of capamtance C is. connectcd in: senes with a resistance R and a DC source of
emf E through a key. The capacitor starts cha.rgmg when the key is closed. By the time the
capacitor has been fully charged, what amount of energy is dissipated in the resistance R ?

CyePed 9ol 43, 93 @Y R @R E SRSEs T 99 597l (DC) .

T ol BiRe SRy TR 3@ 9 7@ R o9 wm el ke
wwm|war@awﬁweﬁwﬁ@m W‘#’C‘TR@W“WTT’:TC’J
o THER AT ¥ {9

C

R
| |—"
(A) %CE? S S ® 0
(C) CE2 o D —E}g

5 )
A horizontal fire hose with a nozzle of cross-sectional area 7= \f2_1 x 103 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) ?

@ﬁtﬂﬁﬁﬁwﬁﬁﬁrﬂa IR tﬂ’s‘l\h— x 1073 i TFAFRME Y (nozzle) TUE

10 TIRTS | <A et fidfe 2w | T4 6% el 30 VP (TAIE W4S I ©IF Ol
memﬁ(wﬁwamﬁcwmwm?
(A) 1°C - ® o1°C - (©) 10°C (D) 0.01°C

15 P.T.C.
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~ Category ~ III (Q. 36 io 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.

G 31 iR Bwr A | o1 3G T e e 2 7R S | 3t i et TR AT ATE 9

i Taas 51 T 71 U SIRE AR 2 x @ U 15T TS (1871 ZER B TR + WP &

i Swa 313 wia Rt | gt G gt BaR CRaal = 11 GRS R QIIOS GoT A
TR BT T 4T AGAT T | RS GO GG e DT 10 A, SIS w9 T M |

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 X o (@I SRCFIT I R AW

S Sm | g=10ms? 4HE R ASER A« BEH FAA o T FTO AT FO I

@) 15° -
(B) 30°
Q) 45°

(D) 75°

A : 16
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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) 2and6 ‘ (B) 3and6
(C) 4and7 | (D) 4and 6

Wmaﬁmw@wﬁamwm\ﬁ%ﬁamm|%@ﬁﬁ%m
WRW&WWWAamBﬁWWWWaaWQW
AU T

Ao— . —e R

(A) 296 (B) 34 6 ”
(©) 44R7 . (D) 496

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 18 vorrn” .

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

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

aﬁWﬁWWWWB—WWWWEﬁHWBMW
WWI%W?TWWHW@%G@%WWWW?

(A) B-47 W S 2 | (8) 5t T O O THa®a FCH 2!
(C) WWW"YWW@TWI (D) S TR I AT THRCH = |
17 " P.T.0.
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39.

40,
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Electrons are emltted with kinetic energy T from a metal plate by an 1rrad1at1on of hght of
intensity J and frcqucncy v . Then which of the followlng will be true ‘? '
(A) Tal _ (B) ‘T linearly iﬁcrea'sing with v
(C) T atime of irradiation (D) Number of éiectrbris emitted o J
] Sgel gk v@WWW@aﬁWtﬁﬁWWWWT
WWW%@GW;W%W%WW/W
mﬁr Y 7

@ TaJ | _,<B'>.. \f:*"'”“‘?ﬁ?”m e i o

(©) TGWWW (_D) ﬁﬁi&si_tﬁwvﬁwﬁm

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

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

Vo
compressed to a volume equal to - 5 - Subsequently the gas is allowed to come to thermal

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

' C
e g < Be gve S ol W eI (WAE =y ) Al Bt @
SR FAWTH P, qR V, | 9% S@gR M Swer sifdciffe Swet T, 9% )

Sl wﬁm—m WW\WWWE AL Wﬂﬁmw
ammwmmﬁmwmqwmﬁmﬁ%Wr

. vao |
(a) 0 - ® @'-D7
: POVO

i8
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41.

42,

43.

44,

_In the equilibrium H,+1,e==2

PC-2019
CHEMISTRY
Category - I (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.

@ﬁsﬁﬁ@wvﬁﬁﬂs | 5{1‘5‘«1‘:@@%@ 1 799 A@ fwﬁmﬁmwwwmmﬂf%%w
e % TR I IR |

2HI, if at a given temperature the concentratlons of the

reactants are incréased, the value of the equilibrium constant, K., will

(A) Increase
(C) Remain the same

MRS, K, 99 W
(A) & =

(©) _Wﬂﬁﬁf%’_@ QIF‘FNI

taking place at the anode is

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

H,+1,——2HI RiFafice /2 wrmeam TR firmecfi e 1 9 e

(B) &PT = »
(D) TWE @ I & T

If electrolysis of aqueous CuSO ‘solution is carried out using Cu-electrodes the reaction

76 Cu-SfeEl IRER IW CuSO, @9 &ty TRCH Sfer-Rerer, wmee Rt

2=t _
(A) H"'+e—>H

“(C) 80,%(aq)—2¢ > SO,

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

Which orie of the follovﬁng electronic arrangements is absurd ?

o @I ARG [ Gica] Y
(A) n= 31*1 m—u-l
€) n=2,1=0,m=-1 = o

The quantity hv/k, corresponds to
(A) Wavelenéth '

(C) Temperature

hv/k, Fiihre a4 za @z ooix
(A) oFHMY (B)

19

. ®
(D

rj.='3 1=0, m=10
n=2,l=1,m=0"

B)
(D)

Velocity
Angular momentum

(C) Twesl (D) i =

PO,

2
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46.

47.

48.

49.

50.
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PC-2019

In the crystalline solid MSO,. n H,O of molar mass 250 gmol1, the percentage of
anhydrous salt is 64 by weight. The value of n is

250 gmol! WRE ©F Iy < @S FBA W@ MSO, n HO-R WL
7B OTH ICE *oTd SR 64 T, n 97 T TW@ |
(A) 2 - B) 3 <€ s D) 7
At S.T.P. the volume of 7.5 g of a gas is 5.6 L. The gas is

STP. 9 7.5g FA @I T SxeH 5.6L | M 2=
(A) NO (B) N,0 (C) co (D) Co,

The half - life period of s, 1125 is 60 days. The radioactivity after 180 days will be
11257 ST T wo (60) FRI o (180) Fi 8 TXW TowiEETel TW

st T R T AR R T B e

(A) 25% . (B) 125% (C) 33.3% (D) 3.0%
Consider the radioactive disintegration "
fAafeRe ToufFy ot T 39 -

210 206
pA“" >B>C oD

The sequence of emission can be

TR faers 7o i
(A) B.B,B - (B) «0,p - (©) BBy D) BB«

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

ﬁaﬁ%tﬁlﬂ@ﬁaﬁ@\wwvﬂfﬁwu@ﬂm
(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) HegCl, follows the order

(i) BeCl, (ii) CaCl, = (jii) HgCl, 9% 77%q *43&q T -

C(A) i<ii<iii 0 @) iii<i<ii (©) i<iii<ii (D) ii<i<iii

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

QGTFIR S (IR HIRS SIS 0 I 7
(A). Na* B) Mg © ¥ (D) Arf

20
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54.

55.

56.

§7.
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PC-—20 19

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

C,N @R O 3 W0 2 BERG WA T a@ |
(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

WA 8 H-N-H I8 &1 79 107.6°, @A T H-P -H & @
93.5° | TR BT SHCARAR R TS p-bRw@ S w0 W

(A) I (B) T C) 3% (D) <& T A
The reactive species in chlorine bleach is

: }
e st RegrR i b T 1:

(A) CLO (B) ocCr (©) 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(III) chloride

(B) Pentaamminesulphatocobalt(III) chloride

(C) Pentaamminechloridocobalt(IIT) sulphate

(D) Pentaamminechloridocobalt(Ill) chloride

3 RFG (111) @= 3744 TR (coordination compound) ’iﬁ?ﬁtﬂ T TR T T3
< waeet foaft s Rafers <1 @4 2=

(A) EIEFERES (1) FRES (B) I"’Fﬁ‘ﬁﬂ'ﬁfﬁm@ﬁw (1) FrZT
(C©) TrORNEFRIEEIPRIS () ATEs (D) THORAEFRIREIERES (1) THe

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

TR 97 efferarn e fofbe (leaching) w50 €0 SRR w1
(A) Na,CO, (B) NaOH (C) Sio, (D) CaO

Which atomic species cannot be used as a nuclear fuel ?

[SEE (specieé) AR G RO IR FAIAA 2

233 : 235 239 : 238 :
(A) 92 U (B) 92 U (C) 94 Pu ' (D) 92 u i

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

A e @ uq A el W Ko Fewr AR CaIS/ (delocalised lone

pair of electrons) SRE® I 1 tiafr &=

HOH o
. ' : . ‘ // N
)k /OCH3 (In /H\ /C
. HC CH, HyC CH,
OCH,
(I L (IV) CH,CH=CHCH,NHCH,
(A) LUandIl  (B) LIandIV (C) landIIl (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 ofa 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-REBER ST s (confonnatlonal :somcrs) BfFA9E. (eclipsed), T

gauche) *SJ?T\ W5 (anti) SYRTF (conformation) AN <if3ee | ST RIS
TIRT TR

(A) TRIZE TSATS /0 (group) FS C-H %7 e W
(B) fRA™ TwATS/q07 (group) SRES C-H Iwag a7 W
(C) Cl1-C2Tmaa g

(D) C2-C3 IF9 YR W4

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

BT K DA TS T RIEFFR (addition reaction) TR H3F @1 &
(A) " TRHE FRIRE > @S JWIT > TR SRS

(B) ZRUGIEH WICACIAT > TLETS [WHZE > L@ WHLS

() TREER FHRE > TRWIEH FAZT > TRETH SMACRE

(D) TICHEH SCACRT > UGS FRLC > WIEER JWZE

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

fFafefe ffemamm = Beay smideferm W a3l AP

0
KOH
cel, DMROT
i) 10"

Structure of P is
P &% 5167 T

o - 0
(A) O/“\cogu ®) ©/“\u

O HO O

© Y o | D) @ ¢
- - 0 Cl

For the reaction below. the product is Q.

CO.II acetic anhydride _
> QIC,H,0,]
Conc. HZSO4(cat ) heat
1O

ﬁ‘éﬁﬁ@ﬁ%ﬁ%@(}%ﬂﬁﬁﬁl

_ LCO,1I it WwrREERe
| ’ QIC,H 04]
My el =t (Waf)w
§()

The compound Q is

Q a9 o7 T .

CO,H COOCOCHy
(A) (B)

OCOCH, Ol1

COl . CO,H

() (D)

COCH;

OH
23

P.T.O,
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. 64.

65.
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- Cyclopentanol on reaction with NaH followed by CS2 and CHjsl produces a/an
(A) ketone - ~ (B) alkene
©) ct_licr (D) xanthate

AR HICAGIAETR -W NaH, CS; @R CHil -7 wuga Rfeww o S<om 61517
a3 | |
(A) REE | (B) Sl

(C) B - .(D) BRG

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

sodium bicarbonate at 25°C, is ”

W@mﬁﬁzsocwwmmmﬁawwﬁm
A OISR Sesiy I T T4

(A) CH,OH (B) CH,COCI

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

The indicated atom is not a nucleophilic site in

WWW@W@?WWW "ﬁ[‘{ﬁﬁi‘ A4 (nucleophilic) g AL A

(A) BH, (B) CH3sMgl
T : 0

©) CH3%)H | | (D) CHSI:;HZ

24
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. The charge carried by 1 millimole of M™ jons is 193 coulombs. The value of n is

1 fifeaeT M™ SIEe 193 Fo7% BIE 92 S0 n % WA T

(A) 1 ' - (B) 2

© 3 _ ' (D) 4

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

298 K Ewwor, Mp gve AR weaelm W @ URE pH @9 W SRY ¥
(A) 10ml0.05N CH,COOH + 5 ml 0.1 N NH,OH '

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

(C) 5mi0.INCH,COOH + 10 ml 0.05N CH4COONa

(D) 5 ml0.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 Txor, Wip gwe 9t gev-ww R[frnn RitFre A-93 difes g e
(nH A —-)I B; - &3, k= 0.693 min~! |
@ A C; &, t,=0.693 min
e Soafb =R T
(a) g el (1) &Skl (2) wries goffs 798
@) o [fEat (1) fTorbe (2) swere s om)

©) b Rfgea swaifs sm=ag | |
(D) ¥ Rirar Seom g oF wemm R 5 womt 37 W )

25 " P.T.O.
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For the equilibrium H,O. ()) # H,O (v), which of the following is correct ?

Hp@¢HmeWWWW%¢%ﬁﬂMﬁWﬂﬁW@Wﬁ

(A) AG=0, AH<O0, AS <0

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

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

_ ab _
For a van der Waal’s gas, the term [;‘2') represents some

(A) Pressure

(B) Energy

(C) Critical density

(D) Molar mass
aa%'smxém'@masmv%%%ﬁmﬁmsaﬁﬁgqazﬁm{a¢a$m
(A) o

(B) *f&

() wRF WY

(D) wnfE w7

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, % mark will be deducted.

% s O 7 9 2 7 1 | G T e 8 G i S

71.

72.

Y, T4 101 I |

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

fHTE BITA, T TR #157-919 SIosar $oF RS Tiet 2= A, 934
(A) ACp=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
isa change in colour. What will be the resulting colour ?

(A) White (B) . Black

(C) Silver (D) Golden ‘
@3 S YA Zn T OGS @O T T IR OEAT Ov5 Siery 9w A
7o qowd A Wed ARTET 7| REET ow b $ ® R T |

(A) - (B) =ICA

(C) @ (Silver) (D) 7 (Golden)

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

WWWWWWmﬁﬁﬁmwww
FARE A LT® C,HO, a3 e iy Tﬁl’»‘fﬂﬁl— (asymmetr;c) PG MERI T4fFe |
i 457 ge

OH
0 A
Ol -
(@A) i>\/ ®) 0
CH;
H
A 01l 11
. H c/b/ o F
a O ' O
© R .
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
e wRfE e @ Tosf AR GRE (linear)SRTFHIES TCIET &I
el S - |
a) 1 | o - ®) 2

© 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.

3061{ T¥o, vA P ffFafa TR ey TeifEe (dfbald tred IR,

T 0% mol dm™ IR FIF min 41

- ro: Initial rate
T _ [Ao]: Initial concentration of A
Slope ([f¥)=40 ro: ARET @
| Vo y [Ac): A- OT BT SIGY

[, —
Identify the correct order (n) and rate constant (k) : |
Sy RIFT-T (n) 4= @9 & (k) TG F7 |
(A) n=0k=4.0 mol dm~ min™!.
®B) n=1/2,k=2.0mol"2dm?min!.
(©) n=1, k=8.0minl.

(D) n=2,k=16.0 dm’mol ! min~l.
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_ Category — I1I (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.

@ I @1 Teg 1 | TR D A B et 2 791 AR | At B @ET T A1 T
G 15T TR 77 B A1 U SIRG A 2 x T (b A1 TOI CraaT AR SR AN
+ SIPIET @ 1 Beq A3 Wi At | At ITT o BRR (a3t =7 3t w31 TeE
WYY G G A ST BWRG ot 477 (S T/ | 8 GIewea Gic! 153 FI01 AN
A1, oL @ 77 AN |

76. Coinpounds w.ith spin-only.magnetic moment equivalent to five unpaired electrons are
66 R 2EGER W 969 (spin) BT @NE I el =4
(A) K,Mn(CN)] - (B) [Fe(H,0)]Cl, E -7
(C) K, [FeF] (D) K,[MnF(]

77. Which of the following cheniic_als may be used to identify three unlabelled beakers
containing conc. NaOH, conc. H, SO, and water ?
foue wbzre RS M I NaOH, T H, SO, qR & <juFolx [fe 330 &y
FaRRe N IEARD IR T @S AE 2, ‘
(A) NH,NO; _ (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 ety $oe w3 Myfafde v @b/l 9-=84 (achiral) TN B4R
IO AR CIo/Cef &=

Bt ¥ CI,COOL  Me
) z ®) B G pCHCOH
HOXC ﬁb COH | HO,C™ ~COH
('C) it EC OH : B ) Ft iCOZH
07 TMe ' 0" "Me
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80.

. \. 0
O. Me }
@ A B py -
| | Oll
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Haloform reaction with Iz and I\OI-I wﬂl be respondr.d by

ﬁ-ﬂ%ﬁwmtﬁ]‘ﬂﬂﬁmﬁn G2 KOHaamwwﬁﬁﬁmwﬁmm
/el =@

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) pH of 0.IN H,SO, is less than that of 0.IN HCl at 25°C.

D) (BI;E) =0.0591 voltat 25°C..
s ffe v Rgfoef e a=:
(A) CrO, Tt Cr -7 TRA-TRAN T +6

(B) N,0,(z) = 2NO,(g), RieFwioa AH > AU T T SISt A5 S ST S Sieae
A

(C) 25°C S=elY, 0.1N H,SO, @9 pH @ FH 0.IN HC] & pH O N ST T4 |

(D) 25°C S=HOH, ( )tﬂ'ﬁ T 0.0591 volt |

30
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5.

S
58.

ToR MeT R |

o e oe B oW &F A PR Tet W @Tbe 9 ArF SR

ot AT I0F WA WA A WAE e ere T e R oF 1w

ﬁﬁﬁmwwqﬁﬁwc&%mmﬁwaﬁsﬁ?mwﬁm

Category-.lzmaﬁ-‘wﬁ@mﬂﬁamﬁcﬁlwmnwwmww'
WER asfie Sun faet v ¥F9 FoT WA

Category-II: @30 Son B VBT Ted M 2 W E | ga Yen A S
WER «Ifie Geg M v e F0 WA _
Category-mzwatW@@‘aﬁwmﬁ%ﬁﬁa@wﬁmzmmn
W T TER A WS Gk AT Tede W I A AP OREA AMI 2 x T
+B O To7 WeT TR OF Wy <+ WHE @ b Tew HOT SH W

T o w3 weR @\ g TTRE@ [RIGH Wws WT WA, mde A7 WA |
AT a

OMR @ AB,CD ffew s = vt s Sea frs zw!

OMR (@ Tud f(e ©4T@ A < M 3 A0S T I FAL

OMR @ ffE T =el & [RS8 (PH 7ot (70T 1

OMR @ 2 ¥R ofeitmd ~s @@ e e T S ARUFer
fre T@ G AR gHef o e TR |
OMR'mﬁﬁwﬁmmeﬁmWwﬁwwmﬁm
woid wr fare | :

@y TEE I S ARE Gl PR S g 9 Bl W, Aqmmda A,
AW @EEA AN A AEE @ A AT Sed od AT R(W TS A |
OMR #@ff S %(E a OIS SHenS Wl Aerag e qH e WAL |
AT @thamw@mwmwmﬁwwawﬁm&
RETSH, TR0, Waews, wiEee, Tody, wifd, AT 9 TER €U

A [ I
mmm%mwawmrﬁmmmmmﬂmwmmwﬁ
FIEr JER R T ,

A3 T TS Wl OMR @ o ¥ cfefers s T

qF pE BEE 8 AH| ToU URSE o TROW W WE WAH
mwm@ﬁmmw@w&@wamimlmwﬂﬁm
SRS T S, (O BRI WeCH trew opf 8% @ porg @ faralbs 2Ta|
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