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INSTRUCTIONS W

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

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

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

4.  Category-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 1s no negative marking for the same and zero mark will be awarded.

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

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

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

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

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

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

I1. Candidates are not allowed to carry any written or printed matertal, 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.

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.

4. This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the mformatton previded m the English version will stand and will.

be treated as final.
R A R . TR T St S S TR

PC (T ‘ o

LOLLEGE.



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 10® ms™!

The following symbols usually carry meaning as given below :
£, : electric permittivity of free space
H, : magnetic permeability of free space
R :universal gas constant
AT SN Je1 A1 APCEA, AN NS IR 00 T |
OITH FMEe QeiE, J = 4.2 J cal™!
HMoPAST T, g = 9.8 m 572
AP TP©! = 273 °C
*I) I ST @5 =3 x 10% ms™

sz Bkt MRTeR Mo v od T35S -
g : TR SfG.-(Hyef
Ko : TR BT (Gl
R :ﬁﬁ‘[ﬂm-w

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

G3IT T S | o Bwx ftet 1 787 M1 | gol Bwx fitet o1kt @ @ Wi Beg
et Y4 =9 16T T |

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

Which of the following gives an expression fore ?

G0 AT G woa woftd Ao 7o) &, ¢ 9 o IAFE o
Y, AT I g AfcTae SEw T SfSame ooy WFE (O3 SIRE
e[ B [PHLT T I FA WS MH ?

il

(A) & +2(e,nn (B) € —2(e,nn (C) ¢&—(g-nn (D) &+ (g0n
D - 3 P.T.O.
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A pareht nucleus X undergoes a-decay with a half-life of 75000 years. The daughter
nucleus Y undergoes (-decay with a half-life of 9 months. In a particular sample, it is
found that the rate of emission of B -particles is nearly constant (over several months) at

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

75000 A SGRAE e NEFAT X-93 o -REGF WE 9 I IGPEAg woe]
FefFa v-93 g -Raea wom @ FfAE T@m ot vE @, (I@E W Nw
q(F) B - TR W@ AW G&F IR W 107 /901 | oS TOr ey o -
S iEacH

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

A proton and an electron initially at rest are accelerated by the same potential difference.

Assuming that a proton is 2000 times heavier than an electron, what will be the relation

between the de Broglie wavelength of the proton (1) and that of electron (1) ?

f& =g A @I BT ¢ 9 TEGA 92 ST Ao G A I3 | TEIGETR
T BT 2000 & ot <3 feeT wAbeTa f& Ife (de Broglie) S#eAd () @
T R S —— () -9 WG R F @2

Ao | Ae
(A) A,=20001, (B) A,=3p00 ©) A,=20\52, (D "p=2o\{§

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

n-OF @R I(F ERGCE P W@ NG [@FAEbT AX AAifee?

1 1 1
") ©) =5 D) 3

(a) o ® ; - -
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In the circuit shown, what will be the current through the 6V zener ?
ZTE TSNS 6V (HAF-9F WK IS Ofee 2T F(E ?

1 kQ

(A) 6mA, fromAtoB (B) 2mA, fromAtoB

(C) 2mA, fromB to A (D) Zero ,

(A) ATR(F B-93 @ 6 mA (B) A TR(ZF B-97 ¥ 2mA
(C) B TAF A-97 @ 2mA (D) 71

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 ?

At TP A 9k B-9F Al @iy W 0 Wt || ORE BT @TAG AB -7
WX AN 2R '

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

(C) AB (D) A+B

The correct dimensional formula for impulse is given by

9SG WO T
(A) ML2T2 (B) MLT-! (C) ML2T-! (D) MLT-2

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

WWW«:WWWWmﬁWW%WW
R ) MW 7 G WG ofRwer THte o IWEm 03% 9@ 0.2%
T, SR I g A wéfie ot 23 o
(A) 1.1% (B) 0.5% (C) 0.9% (D) 0.7%

. P.T.O.
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I'wo 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, 4R m, (>m, ) SE 4 O @B VI oEE, WA OF WM TG G2
G 57, T¥IfRRT I e M@ g | or vt SRR W9 24

m, —m, m, m, —m,
® ¢ ® Zot O armt O mom®

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+bt2, a, b are constants
(B) S=>bt’ b is a constant
(&) S=at’? a is a constant
(D) S=at, ~ ais a constant

Fa wwor g3t e fFam e O3 ©® B7 <@ F vl 9F I@ G
TREAEE Ao T | AT (1) -9F WEwS W WA S 2+

(A) S =at+Dbt2, a, b ¥3<

(B) S=>bt2 b {7<F
(C) S=atd? a 3Id
(D) S=at, aqIe

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 perpendicular, is

A2 Tsvor RIA @I M P WE A IME GIF WS SfeNe
TeTHS 9 T | MBI T @O SOAT GF ST RANME Gk AONRT
HATF @O W v @ o M g7 1937 (P g W 9fFe) e
T o7 TY, OXF OMT WU HAG ZTW

2

2 A2 _ Iv2
() 7g B) © 3 .

I3 ®) g
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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

wwmwmkmmwwmﬁmwmww
436 g7 WE W eI @ @ReR Red @M @ E ORI MR AR
I | AZHT FHART GG &

(A) 2725R (B) 2*3R (C) 28R (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%

SECFR HFPRMA I AN WGT 8, GIM FeANH IT AT IAW G (A9
1%~ | 7eba *MIdE PR WA 0.2 (A, Ao TN et e
S A ....... ”

(A) 1% 4 . (B) 0.8% FF @
(C) 0.6% &M IR (D) 0.2% 3@

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) 4—“:1'3 (p—o)g (B) 6anrv (C) Zero (D) Infinity

r IS G p TAGA aﬁmtmﬁwagnmsm ﬂﬂwmmﬁ'ﬂ
W4 AT v RS @ Ao 23 | | Ton (e s i s 3@ 7

&) Trp-og ®) 6mm © W (D)

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 ?

nb P A 9 B -«qavjﬁwmwwm@mﬂwwc G
177°C T¥OF I | A 9 B T O TFE @ o «fe Riske 23
S TS IS 7

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

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

diatomic molecules ?

e wqfkfFE g3 s ’Timfi? S WA (molar) WAHE O 3©

T

3
(A) 5R (B) %R
(©) R (D) 3R

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

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

mhﬁmumﬁwﬁmvmawm@mﬁm)wm
MEoe RN Twel T| fote SAMEE V SeER 7 @ SR (S e
ze | 9 oFfe SifAew | TWREE RIER o Sty ARy Sxel I @7

\% \ \Y%
Ideal gas Vacuum
(CIEE)
A s

T

(A) T (B) >
T

(C) 2T D) 7
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18. 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 ?

Afefoa «edg 20 uF —97FT Bl Sfeqy =@ 150 V A0 S Ba s
Y& 4 T | AHT W6 YT AR 6 I 2

AT |

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

19. 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 ?

e

(A) from the centre towards the mark 10
41‘5801‘2

Q |
(B) - 01'2 from the mark 10 towards the centre

Q

nE

(©) e 12 from the centre towards the mark 6

(D) Zero

#fefoa S +Q-uTFW @M@ "W wE r AIPNET 9 JoeR Wfor oI
gHefere A T4, ¥y 10-0) g6 Im fagw | <o ory oo @ qer 3©
QM ?

(A) Zﬁoﬁm @ 10-51F 9H9 Sfoe
(B) ﬁl@-ﬁmmmwm
TEEG

©) 7-5TF% T4F 651 T o
0
®)

D 9 R -
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A negative charge is placed at the midpoint between two fixed equal positive charges,
separated by a distance 2d. If the negative charge is given a small displacement x (x << d)

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

2d I AT TN i FR AIgE wMeR wEeee wekve @3
YNGE YN AN T | YNGE YA W AIGgE Yo FAIBIA AR
SoeRME @6 FE TV x (x <<d) TSA T, ORE «fbF TA7 T I (F)
FONR (A1) x-97 Tow ST a2

(A) Fox (B) fo% (C) F oxx? (D)Foc;l-g

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.

G I PIAT THFEE a7 SfOqR ANNE g3 WS IM J@ER AL
e MH @ A Ao STenee =@ e

(A) TR & | (B) IS T%d |

(C) T SNYI | (D) JFUM SIE@ |

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 RRAAR SfgR r IPME ISR 93 W OEE 9F 79w o 33, I

RA e 7 e fefe 71 g SRRt @3 3@t v @0 JereR O W |kE

10
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23. A current ‘I’ is flowing along an infinite, straight wire, in the positive Z-direction and the .
same current is flowing along a similar parallel wire 5 m apart, in the negative
Z- direction. A point P is at a perpendicular distance 3 m from the first wire and 4 m from

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

g3 ST MR 4G OEE WY M@ T qARNEE ot HIeE 2o 9k
MRS TBE @ S m AR RES @ oy SwedE oEE W Wy T

AT Ofe YNGF Z-TF WA RS 2% | P o Ry W oy vEg 4w

8 A O TAF IS 3 m G2 4 m| P RS BT @9 B T 9 (@ ?

S 7 5 25
(A) 75 (gD B) 57 (oD (© 37 (gD (D) 3ag (oD

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

g3 PR AR e 9 TN rh ofee AR OEE INT IS
IRNZA JCe ¢fod 9o T OIET X AIRAE AUR-TOIE B ™I e |
M A OIET AR IR WEF (A T, O Apd (@ ST A3 2

]

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

(D) move parallel to the wire.

_ ‘o9 .......”

(A) &3 =@

(B) OFE fiF WP T3

(C) I TAF I 3 AW
(D) SIEd JAABACE ANl |

LOLLEGE.
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2S5. What is the current I shown in the given circuit ?

NG IOAS TGl SRARNA [-99 T @ ?

R R R
2R T v 2R < 2R 2R 2R ll
\/ V \/ \/ V
Vv Vv V Vv
(A) 3R B) R ©) Ter D) 3R

26. 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 @ gwPfe Afefie g30rom fites R-93 W 5 Q@ W@ ™ 3@ 7 o+
T, O AfSfire Oy @A A T S-9F WA 3 QI FA© W S-97 A
LIS K

(A) 250 B) 30 C) 5Q D) 7.50

27. 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 ?

T4 I 60 mH TMPF IR G WHF G AC TOIE0w TR X  fEPT=_I
& I T, PN ACICF FOIE0E 60° G e | I amisios W a3
0.5 uF 4¥9F P TW, @ ARG ACATHE TOFoe 30° PR S| AC B
IONE IS 7 -

1 1 3 1
e 4 2 4 = 4 . 8
A) 27x10Hz  (B) _x10%Hz (C) 7-x10°Hz (D) 5-x 10%Hz

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

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

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

— s

1
 you may assume, T~ 1 —x, where x <<'1

Gfo -9 0.05 mmﬁmmwﬁwwﬁmw @ o7 @ 0.2 m
ARG IR T GR GF SFT 807 B-97 AfSfw e 2 | uew I Bfow o ==
A cm BY RIE Srwifere a9 77 o3 ofefate wirwears S so ¢

, _
[ﬂﬁm”fﬁ, " _l_xml—x,'ﬂ?lﬂx{{l

5A A A
(A) 4§x10r2 B) 5 x10?m (C) Fx10%m (D) §x107m

29. In Young’s experiment for the interference of light, the separation between the slits is d
and the distance of the screen from the slits is D. If D is increased by 0.5% and d 1s
decreased by 0.3%, then for the light of a given wavelength, which one of the following

1s true ?7

“The fringe width.......... i

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

W AR AR BR-ad AW @REETET TN T d R @R
@ ME 3§ DI I D-IF 0.5% I& 30 T G d7F 0.3% I 4 T O
ANE OIX (AT W &) NEd (PN ofe Ffow?

“gfesrR +fow 7% ......”
(A) 08% 3@ =M1 (B) 0.8%3 7A@l (C) 02%3I@ =MW1 (D) 0.2%3IJT 4|

30. When the frequency of the light used is changed from 4 x 1014 s71to 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 GIGS SR FONF 4 x 101M45! (0@ 5x 10151 -9 RSy 341 20, 99
ARE FATIR TREA 73 4T (Fan) bz @ o8 0.6 @eaw R
T 77| RET 48 (W@ A8 AXHMH NG T IAR) IO ?

(A) 1.5x10’m (B) 3x107m (C) 5x107m D) 6x107m
D 13 P.T.O.
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Category — 11 (Q. 31 to Q. 35)
Carry 2 marks each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, %2 mark will be deducted.

Q1L OWF ST | 31153 O e 2 797 A1 | el Bed Meet O] @ @ 931 Teg
et ¥ TR IO AR |

31. A capacitor of capacitance C is connected in series with a resistance R and a DC source of
emf E through a key. The capacitor starts charging when the key is closed. By the time the
capacitor has been fully charged, what amount of energy is dissipated in the resistance R ?

C 4FI(Q3 I 499, 930 @Y R 9 E ©fSesaed I@q @Io AN (DC)
e g3fo bifde W pif e I% ¥ T4 oidfe @@ I @ 9eslt wifRe

(O BFIE | TJoWE @ 0 oo wiike @, Cowe R @R W A
& STHEF AT IS FE 2

‘ L
Ver R
E
o s

1

(A) ECE2 (B) O
EZ
(C) CE? D) T
32. A horizontal fire hose with a nozzle of cross-sectional area "‘\/%—"1" 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) ?

G360 Sfefie afafdes PR A-G3 \752=i- x 1073 m? CFaTeARE JPAL (nozzle) TAE

10 TS | G017 & fAfe 23 | 399 8% &rel «3fo wp Tl SINrs (3 ©4F ©OfF
THite SRy Twel-Ifa (SfSIET Jor SrrmdY) Ie @2

(A) 1°C (B) 0.1°C (C) 10°C (D) 0.01°C

LOLLEGE.
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33. Two identical blocks of ice move in opposite directions with equal speed and collide with
each other. What will be the minimum speed required to make both the blocks melt

completely, if the initial temperatures of the blocks were —8° C each ?
(Specific heat of ice is 2100 Jkg~! K~! and Latent heat of fusion of ice is 3.36 x 10° Jkg™1)

[WET B SE I EE RO SfeMd W GeTS AR TW GR I(F
e @ I | W g gqreeid AR Twel -8°C wmaﬁiﬁ%

ooy oo W e Y e I 2w
(WW@M'@MOO Tkg! K-lmwwﬁlﬂmﬂm:; 36 x 105Jkg—l)
(A) 840 ms™ (B) 420 ms™! (C) 84ms! (D) 84 ms

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

g -SSR AT BfES 8 BIFICH, IAG E 8 B-97 AX o7 WO v & fAra
q TR G 9 AfeRa 24 | MBI @A 08 90 o e Ao e [Fre

R{A BSOS APE ?
y

Z

. F - B - E B
@) v=% ® v=g ~  (© v=\/B D) v=qf

35. A parallel plate capacitor in series with a resistance of 100 Q , an inductor of 20 mH and
1250

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

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

G3fB TNBAE S 499, G0 100 Q Y 8 GI 20 mH AT ARG F=ANES
a5 RS (AC) TOIHa TLET 7 R STHACH & Gk 62 FHACH S =%

12;0 Hz | 8% 4Rafre <3l TWeRR (DC) TeNete Be7 i 25 V Redesm wifxe

41 A GAFA S S TS S HAES 20 ?
(A) 0.2 uC (B) 2mC (©) 02mC (D) 0.2C

D 15 | P.T.O.

LOLLEGE.
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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.

QF 1 IR Tex A5 | mﬁﬂ%@mﬁcﬁzmmlﬂﬁwwwmmam

o TGRS 37 T 71 P GIRCE A 2 x T I A6 ©OF (8T ZHR BIF LT + SIPIE @

2l e 31 o7 1yt | At I ot BeR oraat 7 31 IR Bete W GIfhe ger A
©1RCE TERfT ot 4 (ST T} | S GO @IA! 781 10! TR 1, SR @) 757 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

(C) T o time ot: irradiation

(D) | Number of electrons emitted o J

] OFOl qR v ITMET AEE T GI0 (e i SIEee AE B T
onfe [FE @y Moo 231 orE T ool T @El / @N
@Hafe o7 2

(A) T al
(B) v-9% FX T (ARFONI I "
(C) T o SRS IR APl |
(D) Mey® FEARETE RN o J

LOLLEGE.
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C .
The initial pressure and volume of a given mass of an ideal gas (with EE =Yy ), 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 surrounding medium which is T, . It is adiabatically

\Y
compressed to a volume equal to '2'-0'. Subsequently the gas is allowed to come to thermal

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

Proq o ol Bie mwwﬁuﬁwmﬂmgﬁ:ﬂmﬁame

WIS IAFE P, qR V, | 92 SEF MR S AT Swel T, -9 9 |

| VvV
qEF  OAEE vmfw WANE FA ZA | O NEeE AR ox

AMIRIBE TPCS ST 24| 9 dAfamd e faeief [ie 3@ 2

PV
A) 0 ® @1-1)
PyVy
(C) yP,V,In2 (D)

2(v-1)

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

estimated value of & 2%

G APTE 10ms” ARET @ SEfEE M o @A SHFAT A T R
Ml Sml g=10ms™ A GR ISCR I T I o -7 TS T 3 A ?
(A) 15° (B) 30°

(C) 45° (D) 75°
' 17 @ P.T.O.

LOLLEGE.
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39. In the circuit shown in the figure all the resistances are identical and each has the value

r . The equivalent resistance of the combination between the points A and B will remain
unchanged even when the following pairs of points marked in the figure are connected

through a resistance R.
(A) 2and 6 (B) 3and 6
(C) 4and 7 (D) 4and 6

Pra e I%ATe W @wefi W T @3 T W rQ | B awPfe @
f7eme R @Y w35 398 A 9 B fqe TRt vey @y ST e

(C) 497 (D) 496

40. 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 ........ 7

(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.

wﬁwqﬁ@aﬁmtﬁﬁmﬁ{@wmwmwﬁﬁ-ﬁw
I A | MBI @F A @ @ S Joiftre ofesae 30 wffE 2@ 7

(A) ﬁ-mw%quW| (B) mﬁﬁmmwmm_W|
(C) SR ST ATATE TR 4 | (D) ORI TR T ACATF WA T |

D 18
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CHEMISTRY
Category -1 (Q. 41 to Q. 70)

Category-1 : 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.

Gs Teg H5F | e Tex fitet 1 797 I | go1 Tea et oiar @ @i @31t Swa
' et % TR IO A |

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

fAafefie ffera o= S midefaa st 9fc 2@ P

O
) ag KOH
CCl, ) - P
ii) H;0'
Structure of P 1s
P q3 199 ZH
0O
(A) O/u\ CO.1
O
(B) O/u\ll
O
(C) O)\OH
HO O
Cl
(D)
Cl
D 19 P.T.O.
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42. For the reaction below, the product is Q.

CO,H acetic anhydride
> Q[CgHgO,]
Conc.H,SOy(cat.) heat
H

ﬁaﬁﬁsﬁmﬁwomﬂﬂml

CO,H wffeE SRRIRGIRT
—— > Q[CoHg0,]
/O/ M AAFOHd G (NI0F), O8I
HO |

The compound Q is
Q 9F o7 T
CO,H COOCOCH,
(A) -~ (B)
OCOClI, Ol
CO,H CO,H
COClIl;
©) (D)
COCH,4
OH OH

43. Cyclopentanol on reaction with NaH followed by CS: and CHsl produces a/an
(A) ketone (B) alkene

(C) ether (D) xanthate

MRBIToMEd A NaH, CS; @32 CHal -mmﬁmww@wﬁtﬁﬂﬁ;

A) oW (B) i

(C) 3¥W™ - (D) TN

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

sodium bicarbonate at 25°C, is

fafERe @ @ 25°C wremam Cifa I@IFEET &wiw gem For Riee
I IEA-OIR-THRT Ty I TGz
(A) CHOH (B) CH,COCI

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

The indicated atom is not a nucleophilic site in

fafee wrm 2 citefer st taes B sl *R® (nucleophilic) 70 16 2=

A) BH,” B) CHz3M
(A) | x 4 (B) ; 3Mgl
(C) CH3(1?H (D) CHsl%IHz

The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is
| e M™ S 193 Foi9 bTet I29 FAC n 9T TN @

(A) 1 (B) 2

€) 3 (D) 4

Which of the following mixtures will have the lowest pH at 298 K ?
298 K Two, A gve fiffe mrelem Wt R 0@ pH 93 TN Ry @

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

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

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

(D) 5ml0.1IN CH,;COOH + 5 ml 0.IN NaOH

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

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

2) A —> C; half - life, t,,=0.693 min

Choose the correct option :

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

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

208 K oy, M ove Wi AA9-ww [y [Riews A-93 gREsT g T+ |
(1) A—> B;T@- 39, k=0.693 min~

2) A—> C; &Y, t,,=0.693 min

o Tt IR I

(A) #ew RfFaf (1) @eia (2) ers goaifes |

B) o RiEal (1) 7SRl (2) e FaafS 7oty |

() wo fRfeFar sefe ™y |

(D) w7 RfFa Sy @ for xeam Rfema +fe gamt w1 AT

49. For the equilibrium H,O (/) & H,O (v), which of the following is correct ?
H,0 (/) = H,0 (v) if6oa t#@ Mo awe Sl Jpg s FHb 2

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

b
50. For a van der Waal’s gas, the term (:*_2) represents some

(A) Pressure (B) Energy (C) Critical density (D) Molar mass
qIfo 9 ©IF S m(%)ﬁtﬁﬁw AT T W GFHIE

(A) B (B) e (C) @R< g (D) WIRe ©F
D . 22
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In the equilibrium H,+I1,==2H]I, if at a given temperature the concentrations of the
reactants are increased, the value of the equilibrium constant, K, will

(A) Increase (B) Decrease

(C) Remain the same (D) Cannot be predicted with certainty
H,+1,==2HI f[feafore A2 srmmam mmgn Mereelm apy & s 20
AYIF, K-, 99 I

(A) = M3 - (B) 3™ A

(C) weifdcfCe I | (D) W2 3@ <= WWI 7H|

If electrolysis of aqueous CuSO, solution is carried out using Cu-electrodes, the reaction
taking place at the anode i1s

A6 Cu-Sf¥RaT TR @ CuSO, 93 &y we ofer-Reeere, wniare Rieaf
T

" (A) H*'+e->H I (B) Cu®t (aq) +2e — Cu (s)

(C) SO, (aq)-2e— SO, (D) Cu(s) —2¢ - Cu?* (aq)

Which one of the following electronic arrangements is absurd ?

B3 R IERES [EE e T
(A) n=3,l=1.m=-1 (B) n=3,1=0,m=0

(C) '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, Rtare It & 3 9=

(A) STHAG (B) T (€) F_m (D) WRifMs SR

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

250 gmol™! WifRE 7 WA @I (FEPTe INBF R MSO,. n H,0-99 SHIG
AT G&F JMCEF =oda AR 64 A, n 97 T T

(A) 2 B) 3 ©) 5 D) 7
23 P.T.O.
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At 5.T.P. the volume of 7.5 g of a gas is 5.6 L. The gas is
S.T.P. T® 7.5 ©EF GIf6 MR WISH 56L | A Ze
(A) NO (B) N,O (C) CO (D) CO,

The half - life period of ; I'** is 60 days. The radioactivity after 180 days will be

53 1'% 9% W&TY 7 o (60) Fw1 Svo (180) A 3 22 rewfEHTel @
(A) 25% B) 12.5% (C) 33.3% (D) 3.0%

Consider the radi:qactiv_e disintegration
35 A210 5B 5C - gl
The sequence of emission can be
(A) B,B, P (B) a0, C€) B.B,y (D) B, B,

The second lonisation Energy of the following elements follows the order

e el RS smme =fsa faey 3@
(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, @3¢ (iii) HgCl, 9% *1eaa *fmery 3@

(A) 1<u<ii (B) m<i<ii (€C) 1<ii<ii (D) u<i<ii

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

QGTAR YT PO IR SINS 2] Z(Q 1 ?
(A) Na' (B) Mg (C) F- (D) Ar"

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

C,N 9 O Y YT FLARG WFTG9 FTF™ 2@

(A) C<N<O B) N<C<O (C) C<O<N (D) O<N<C
24 '
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The H — N — H angle in ammonia 1s 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

A ¢ H-N-H @9 @ Ta 107.6°, WA FHAHFE H-P-H Id @
93.5° | AP DT SIS R [@ed p-ola@ w1 ¥4 AW

(A) W (B) T3 (C) 932 (D) <&@ T A

The reactive species in chlorine bleach is

@IRA 29 [ Aery B 2
(A) CLO ~(B) OCI- (C) Clo, (D) HCI

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

(A) Hexaamminecobalt(Ill) chloride

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

G3f6 TFREG (111) 93 A9 TAA (coordination compound) #AfFRIRS! TICA Tl el &
«ft Tt oo S fReaifers =% | o 2

(A) TR (II]) TFEZS (B) TrHfTITFIBIFRITS (III) THIZS
(C) TroRMERIREIERES () AT (D) TroRmERIEEREs (1) @3

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

AR 93 AfETT S @fbe (leaching) T3 24 2R 74
(A) Na,CO, (B) NaOH (C) Sio, (D) CaO

Which atomic species cannot be used as a nuclear fuel ?

@ 0 (species) AN Gl RETE 7927 S A A1 2

233 235 239 238
(A) o U B) 4 U (C) 94 Pu D) U

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

69.

70.

Ao @ g 1 wjeRw e fAront RESHER @S/ (delocalised lone
pair of electrons) SR¥® 6 A el 2=

- ..

H @ - |
e ' C
OOCH (II)
)k ke X HAC CH, /

(I) |
H;C CH,
OCH,;
(IID) (IV) CH,CH=CHCH,NHCH,*

(A) I,1and I (B) I MandIV (C) IandIII (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

(C) rotation around C1-C2 linkage

(D) rotation around C2-C3 linkage

n-ROGET St sagef (conformational isomers) ZfFHE. (eclipsed), ToMA

(gauche) 9 W]Tﬁ? (anti) ST (conformation) FICT if#f® | W W97 =i
FARE B |

(A) faUd« Yﬁtﬁ/ﬂt’l (group) BR¥S C-H IF114 et s
(B) fifeet=s ﬂﬁt@'/qm (group) %S C-H 03 T'TC"W Rk
(C) Ci-C23Fe 9fei e

(D) C2-C3 IF~19 Yfrorar sy

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

(A) hydrogen chloride > hydrogen bromide > hydrogen iodide

(B) hydrogen iodide > hydrogen bromide > hydrogen chloride

(C) hydrogen bromide > hydrogen chloride > hydrogen iodide

(D) hydrogen iodide > hydrogen chloride > hydrogen bromide

BT X QIS Sibied (e Riear (addition reaction) ZIFF T &N T
(A) mm>mm>mmqm

(B) T ACACIRT > FAEE [FWLT > TR@IES FERC

(C) IEMEH WHLT > WIS FRIC > TIHEEA ST

(D) TREE ACACIRT > WIENHA FAZT > TIEEA {26

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.

93t Swa 5 | A>T Bwd fite 2 799 K | Go O ficet St @ P 931 Twg faee
Y, 77K IO T |

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

alanine 1s

GRfie SiEfe @ 6 Ioefd AARES (3RS (linear)SIRTAMGIRT FRTATT 78T
=iz WA 7=

A) 1 (B) 2

C) 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 S®er vA » P Rfafr womfe afeeg swoifde wbal med I,
@A 9PQ mol dm™ €R I min 4 |

ro. Initial rate
[Ao]: Initial concentration of A

ro: ?[W 35
[Ao]: A- &F ARST SIDY

[A), —*

Identify the correct order (n) and rate constant (k) :

3w RfFT-TFT (n) 92 @1 LT (k) T & F4|
(A) n=0,k=4.0mol dm3min'. (B) n=1/2,k=2.0 mol"2dm=>?min~".

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

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

temperature, when

fRf8 BICA, T3 TACR 187-S19t St Sofa N3t =3 o, 74
(A) ACp=0 (B) ACy=0

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

74. A copper coin was electroplated with Zn and then heated at high temperature until there
1s a change in colour. What will be the resulting colour ?

(A) White (B) Black

(C) Silver . ' (D) Golden

GI> SN J@MIF Zn TN OSSR @oF IA T G ORF To6 OEANAE TN I
Zd IoH Al Wed ARG 2| ARIEER o @i I w 4w IAE 2

s B) ICT

(C) et (Silver) | - (D) 9t (Golden)

75. Oxidation of allyl alcohol with a peracid gives a compound of molecular formula

C,H.O,, which contains an asymmetric carbon atom. The structure of the compound is

AFPTes TR wfie [ wWARa WaERa 9B @ Seay I@ W
R WEFS C,HO, Rk WS @I ETafi® (asymmetric) IEF 2w SR_FS |
Teifos 15 2 ‘

O OH
O
(A) |>\/ B (B) O
CH;
H
OH H
| H
R \
- H3C/Ob/ . oW .
© ® 4
OH
D 28
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Category — 111 (Q. 76 to Q. 80)

Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are not
marked and also no incorrect answer is marked then score = 2 x number of correct

answers marked + actual number of correct answers. If any wrong option is marked or if
any combination including a wrong option is marked, the answer will considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

GF 3t 9IS Owg A3 | 37 L 75 Tex et 2 797 R | I @I o1 ©Owd 71 A
32 35T TEAS 1 T A1 AT S AT 2 x T I (S ©WF 18 TRCR ©IF ST
+ SPICET (T PV OB (5 GIF 72T | W @I GoT ©eF (83T =7 I Y1 OWEH
maﬁewwww%mmmmlﬁemmmmﬁm
A1, SR &) 797 A |

76. Haloform reaction with I and KOH will be responded by
e @ @ @ @l [, @3t KOH-g3 e Ziees Rfdeam stz I

i /orefe g4

O
T Me
@ A (B) " ph
- ~ OH
Oll O
(®) Me/\/J{\ Ph (D) Ph/\'i\l)\rvie
VIS

77. Identify the correct statement(s) :
(A) The oxidation number of Cr in CrO;1s +6.

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

RT
(D) (T) =0.0591 volt at 25°C .

e fRfe a1 [Rfoef e +=:
(A) CrO T Cr-93 SRA-TRA T +6

(B) N,0,(g) - 2NO,(g), RRFADT AH > AU T 2 157 76 S smer SR Sisaet

I |
(C) 25°C ¥®em, 0.1N H,SO, 93 pH &3 ¥ 0.1N HCI 9% pH &3 N STM%! 3 |

(D) 25°C ©®O, ( )tﬂ'ﬂ A= 0.0591 volt |

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

*A5f6 fArEe FEERQET TNH 9 (spin) BIFE @NE & Aol 24
(A)  K,[Mn(CN)] (B) [Fe(H,0).]Cl,

(C) Kj[Fek] (D) K,[Mnk]

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

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

fouf> wfofere R A ¥ NaOH, ¥4 H, SO, 9 &« %o e Fa9 &=
fafefie @m mfeh IR F9@ WS M@ ?

(A) NH,NO, (B) NaCl

(©) (NH,),CO, (D) HCOONa

The compound(s), capable of producing achiral compound on heating at 100° C 1s/are

100° C SN T@S FAA WS C‘T'T"Tﬁ?/tﬂ%% -ZBYA (achiral) Jle Ty

IAC A Tio/orefd 2=

HOL,CT CO,I
e 11
(C) (D) | CO,H

Yo

O Me

30
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