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INSTRUCTIONS

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

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.

Category-11 : Carry 2 marks each and only one option is correct. In case of incorrect answer
or any combination of more than one answer, v» mark will be deducted,

Category-II1 : Carry 2 marks each and alco one or more option(s) is/are correct. If all correct
answers are not marked and no incorrect answer is marked, then scor¢ = 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,orD. '

Usc only Black/Blue ball point pen 10 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 focations 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 bookiet 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 o 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, amy communication device like mobile phones etc. inside the
examination hall. Any candidate found with such items will be reported against & his/her
candidature will be summarily cancelled.

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

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

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

be treated as final.
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PHYSICS

Category-I1 (Q. 1 to 30)
Category-1 : Carry 1 mark cach and only one option is correct. In case of incorrect
answer or any combination of mere than one answer, 1. mark will be deducted.
G Bag o5 | H5S T FTA | TR I | g TS g e T THA gF¥e To7
et 14 R 0T MR

The bob of a swinging scconds pendulum (one whose time period is 2 s) has a small
speed v, at its fowest point. Its height from this lowest point 2.25 s after passing through
it is given by
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A steel and a brass wire, each of length 50 cm and cross-sectional arca 0,005 ¢m? hang
from a ceiling and are 15 ¢m apart. Lower ends of the wires are attached to a light
horizontal bar. A suitable downward load is applied 1o the bar so that cach of the wires
extends in length by 0.1 cm. At what distance from the steel wire the load must be
applied ?

[Young's modulus of steel is 2 x 1017 dynes/cm? and that of brass is | x 1017 dynes/cm?)
(A) 7.5cm (B) 5cm (C) 10cm (DY 3cm
o5 50 cm T G 0.005 cm? o¥FE RFE @3l B ¢ o et o'W TE
15 om TR CAEIG S | O w67 M e @I welie wed A IS |
el wefbr @A 9T WS @7l PR 3 A0 o T A FA WO SRR
0.1 cm ¥ 0797 I =91 | Beerat ol Tare 5% oS Harg ¥ 36 Ul FACo A7 (B
372 9NF 2 x 10! dynes/cm? G foror=a 33 ¢9%F | x 10'2 dynes/cm?]

(A) 75cm (B) Scm (C) 10c¢m (D) 3cm

3 ~ P.T.O.
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Which of the following diagrams correctly shows the relation between the terminal

velocity V_ of a spherical body falling in a liquid and viscosity 1 of the liquid ?
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An idcal gas undcrgoes the cyclic process abea as shown in the given P-V diagram. It
rejects 50 J of heat during ab and absorbs 80 J of heat during ca. During e, there is no
transter of heat and 40 J of work is done by the gas. What should be the area of the closed

curve abca ? '

(A) 301 (B) 40 () 103 (D) 901

P-v 5% bra em oheit TR, 90 S S abea SRS feEw o 0 | AT
ab AU SO J B WA I 9= ca ARFTA §0 J O 579 I | be AT A S
%9 A T 7 A 3G TG 40 J I T IR | PO abea [0 99 ST 0RE

AT TG 7
(A) 30)J O (B) 407 ©) 10J (D) 90)J
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A container AB in the shape of a rectangular parallelopiped of length 5 m is divided
internally by a movable partition P as shown in the figure. The left compartment is filled
with a piven mass of an ideal gas of molar mass 32 while the right compartment is fiied
with an cqual mass of another ideal gas of molar mass 18 at same temperature. What wil

be the distance of P from the left wall A when equilibrium is cstablished 7
(A) 2.5m (B [.8m () 32m (DY 21im

Bra T WA TEE, 5 m A9 GI0 TSR T S AB-93 fow@ @l seam
c»maPﬁm@qulﬁﬁmawﬁnmmmwﬁaﬁmwﬁw
e G e S @FE Sy 18 SRS e S 3l sl s e o e |
w5 TR A S | TICHE SOREE (RICAR #0421 i T A (0F o
EWRIEICH

(A 25m (By 1L8m (Y 32m (D 21m

When 100 g of boiling water at 100 °C is added into a calorimeter containing 300 g of
cold water at 10 °C. temperature of the mixture becomes 20 °C. Then a metallic block of
mass | kg at 10 °C is dipped into the mixture in the catorimeter. After reaching thermal
cquilibrium, the final temperature becomes 19 °C. What is the specific heat of the metal

in C.G.S. unit ?
(A) 0.0l (B) 0.3 (C) 0.09 (D) 0.1

100 °C-a 100 g F6 T 10 °C-4a 300 g OFd 72 G5 FAEAHIGIE O T A B
firrerg SIer@ %S 20 °C | TRUE 10 °C-« M | kg 79 936 4o v 93 fga
TG &1 | S Ay (iRt T egiiha sies S%l 24 19 °C | (T C.G.S. 9%
qelod ST O 99 ¢

(A) 0.01 (B) 03 (C) 0.09 (D) 0.1

5 “P.T.O.
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T (10, 0)

As shown in the figure, a point charge q, = +1 x 107 C is placed at the origin in x-y
plane and another point charge q, = +3 x 1076 C is placed at the co-ordinate (10, 0). In
that case, which of the following graph(s) shows most correctly the electric field vector in
E_in x-direction ?

e foram wrel, @afb R wiwm q, = +1 x 10°6 C(@ x-y o= 34 feqrs 00 T 922
SR Q3o fg W14 g, = +3 x 1076 C-TF (10, 0) FIRIE 9141 T | (AOHCE AB3 @A (1)
ol x-S oo wa £ -93 I s=e S O Fe o 7

I-L‘r 1 ]
R Y :
0 i (10, 0} *
E

NN
N

Four identical point masses, cach of mass m and carrying charge +q are placed at the
corners of a squarc of sides ‘a’ on a frictionless plain surface. If the particles are released
simultaneously, the kKinetic energy of the system when they are infinitely far apart is

2 2 2 .
ay Lov2z+ny B L2+ © LW2ee D) 9;1-(\/2 +1)
a a a
m SF 6 +q W TR 50 TPt 3 IS 93 TR Fweera $o4g 2’ Ay R

g3 Tsfa o9 e T 29 | Foefare TR O E TRTS TR TY O Ol AR
T(E S A0g F WSTR *F g g 36 sfoefe ee 3a 7

2 2 2 2
(A) %(2\5“) (B) ﬂa—(ﬁn) (©) %(JEM) (D) %(«5“)
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A very long charged solid cylinder of radius ‘a’ contains a uniform charge density p.
Dielectric constant of the material of the eylinder is k. What will be the magnitude of

clectric ficld at a radial distance ‘x" (x < a) from the axis of the cylinder ?

q

] X x
¢y p D)y p—-
2keg ( i 2ag { P 2k

(A) p— B) p
€y

mﬁ?‘-a*w@@ww&@ﬁ@ﬁm@-mwmwﬁqum@ﬁa@nﬁm

AT LT K | STaTE leB E A - (x < a) TG SfOTHA T F6 ?

X X o - x” x
A — B ' C D -—
() P £y ® P 2keg © AT ®) e 2k

A galvanometer can be converted to a voltmeter of full-scale deflection V; by connecting
a series resistance R, and can be converted to an ammeter of full-scale deflection 1 by
connecting a shunt resistance R,. What is the current flowing through the galvanometer at

its full-scale deflection ?

(A) Vo —ToR> (B) Vp +1pR; (©) Vo — IRy (D) Vo+ 1Ry
G503 ATASTARBIECE V,, FA5s ROwTra @i ToFBRoTa *fis e T R, T T
T O TS TX 9 1, TEe6 Reet-r qafd st «fiee F9e I R, T
AN AT TG FI© T | PIOHTE TS TAIIBrRIG s Ryt i ey fe o=
W TS T 7

RI—R2 R1+R2 RZ_.RI R1+R2

7 " P.T.O.
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i As shown in the figure, a single conducting wire is
bent to form a loop in the form of a circle of
radius 't' concentrically inside a square of side ‘'a'.
where a : r = 8 : m. A battery B drives a current through

G o, 3 the wire. If the battery B and the gap G are of negligible
sizes, determine the strength of magnetic field at the
common centre O.
a
I |
() TE2(J2-1) B) T-(2+n
(€) “0 9f(f+1) (. Bl 2f(f 1)

aﬁﬁﬁa@@mﬁwﬁf@%@awm a Zammsfﬁ‘aﬁew‘ﬁw v’ IR
I AHSYT B WS ST XA WS a2 1~ 8 - 7 27 | T AT I 03B (3 B
TS ofbe e R w9 | B 3 ¢ G F1ha o W Far 7w wE FAba e
(& O-19 p¥< UH(EA W 99 7

) Ml aao @ 2olaa
2ma 2na

© faaaa @ Ml Fmdao
na ma

As shown in the figure, a wire 1s bent to form a D-shaped closed loop. carrying current I
where the curved part is a semi-circle of radius R. The loop is placed in a uniform
magnetic field B. which is directed into the plane of the paper. The magnetic force felt by
the closed loop is
]

(A) 0 (B) IRB () 2IRB (D) = IRB
s e wrer vl AfFaIRY Bivre R Aids wd3red we ety 93fe D wgfes o=
TR NSH Fq IOAR WG WL AT WA TA | | TSA0E @b A¥T BIHICHFA B-LS oA
T4 T | BIYICHRAD I fowa e @y S fema | PIesta ey T4 Sof 448

CIGE R AV
(A) 0 (B) IRB (€) 2IRB (D) %IRB
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What will be the equivalent resistance between the terminals A and B of the infinite

resistive network shown in the figure 7
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When a DC voltage is applied at the two ends of a circuit kept in a closed box, it 1s

observed that the current gradually increascs from zcro to a certain value and then

remains constant. What do you think that the circuit contains 7

{A) A resistor alone (B) A capacitor alone

(C) A resistor and an inductor in series (D) A resistorand a capacitor in series
aofS < AT TG TN G 4ETT 97 @ DC T fre Trd T TN IR
LU X7 (U AR R TS A T g7 Wery (e | TEABTE F oW T T
S

(A) VYT@ 9T =Y

(B) W@ 43 4TS

(C) T AT Yo+ WS TH4 8 Gais SE

(D) T T g 9ol [ 8 I «E
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Consider the circuit shown. If all the cells have negligible internal resistance. what will
be the current through the 2 Q resistor when steady state is reached ?

(A) 0.66 A (B) 029A (C) OA (D) 0.14 A

fora avfie TSR st a1 31w el wreRdd @i Srersay 2ra W e
CARICAIR =19 2 0 T3es Wy gy o3 W 3% 3@ 7

(A)  0.66 A (BY 029A (C) 0A (D) 0.14 A

Consider a conducting wire -of length L bent in the form of a circle of radius R and
another conductor of fength *a” (a << R) is bent in the form of a square. The two loops
are then placed in same plane such that the square loop is exactly at the centre of the
circular loop. What will be the mutual inductance between the two loops ?
ol a1 7 i

ma” el ma“~ as
A)  py—— B) py— ) owy,— D) —
{A) Ky L (B) Hllﬁ[, (C) Iy 4L ( “04:&[,
L tidia @afs Rt oz e R Opmd @sl 97 W tew T 9k Cal
(a<<R) TATdTa oI b #fFAR oIRE afrn sl 0fz W mod 2= | oo 6%y
AME 9T WS @ G| 9141 T (T 1pfe Goift Joer qrr s r@rg A |

TCBTE <19 RiLA KT ~Rifes SReIR Wi 3 2

2 2 2
na“ " ma- a
C - 5) T

L B) HoleL © Hy 41, D) Ho gL

2

(A) ny

An object is placed 60 cm in front of a convex mirror of focal length 30 em. A plane

mirror is now placed facing the object in between the object and the convex mirror such
that it covers lower half of the convex mirror. What should be the distance of the plane
mirror from the object so that there will be no parallax between the images formed by the
two mirrors ?

{(A) 40cm (B) 30cm (€Y 20cm (D) 15cm

6 REF 30 cm T G G TFF TR FWA 60 cm W T T | G997 9B
NS TAUE O WA 9FF ©E T T (W @ WA Nps e b1 0w T
Tred wAdfbre <l (F 5% T wErg AR 9 et 78 sfefmarne e wie e
e AT A 2

(A) 40c¢m (B) 30cm (C) 20cem (D) 15cm

10
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A thin convex lens is placed just above an empty vessel of depth 80 cm. The image of a
coin kept at the bottom of the vessel is thus formed 20 cm above the lens, If now water is
poured in the vessel up to a height of 64 cm, what will be the approximate new position
of the image. Assume that refractive index of water is 4/3.

(A) 2133 cm above the lens (B) 6.67cm below the lens

(C) 33.67 cm above the lens (D) 24 cmabove the lens

20 e oS WD M AR 39 T (IR ) a2l e wfSd A A =,
mwwmwﬁwa&ﬁ?tﬂmm 20 cm oICa O T | A ARG
T 64 cmmwwmmwmmwmmm?mmm

off s 4/3 |
(A) 21.33 co TFR-99 S0 (B) 6.67 cm -9 Cl(6]

(C)  33.67 con (A-A9 TH (D) 24 cm ToF-43 $°104

The intensity of light emerging from one of the slits in a Young's double slit experiment
s found to be 1.5 times the intensity of light emerging from the other slit. What will be
the approximate ratio of intensity of an interference maximum to that of an interference

minimum *?

(A} 2.25 (B) 98 (@ S (D) 9.9

Bqe-97 fR-fom 19w T U1, o fow [ Fiefs s Set s e e S
A OGO 1.5 @mcﬂwwswﬁﬁgaﬁmwmwwwy

(AY 2.25 (B) 98 () 5 (D) 99

in a Frounhoter diffraction experiment, a single slit of width 0.5 mm is illuminated by a
monochromatic light of wavelength 600 nm. The diffraction pattern is observed on a
sereen at a distance of 50 cm from the sht. Wiat will be the linear separation of the first
order minima ?

(A 1.0mm (B) 1.1 mm (C) 0.6 mm (M 1.2mm
FIETEIA-OT TAIET AR 0.5 mm Y-8 930 RATT 600 nm X Faginis BUR il
ST TR SIHT 7 @ 50 cm A 93 AT T ARG ! (SR T | TIUH(D
wib ooy FReelbe W (RS g IS 2

(A) 1.0mm (B) 1L.Imm (C) 0.6 mm (M 1.2mm

If R is the Rydberg Constant in em™', then hydrogen atom does not emit any radiation of
wave-length in the range of

. 1 4 7 19 4 36
(A) —to_—-cm B) —to—cm C) —to— ks 144
R °3R (B) sk 3R cn (C) 2 fo R cm (D) = to = cm

R T cm-! TaW Roadd (33 T0 O(@ TR0EEA R T S SIF (U (I
fafage fesras <03 Ao 24

1 4 7 19 4 36
(A) —to——cm BY —to—-¢ Oy o 9. 144
R °3R (B) R SRLm (&} RtoSR(,m 9] Rto—?Ecm

11 P.T.O.
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A nucleus X emits a beta particle to produce a nucleus Y. If their atomic masses are M,

and M, respectively, the maximum energy of the beta particle emitted is

(where m,, is the mass of an electron and ¢ is the velocity of light)

(A) M -M, -m)c (B) (M-M, +m,)c?

€) M -M)¢? (D) (M,~M, -2m,)c?

frefart X @=f RE1 9o fieme @ RSl v R <@ | oow Aeie vy o
WIFETA M, 6 M, T O 3@ 61 w1m vy *1e 203 (qF 76, TEAEE ©F m_ @
ST (3% ¢)

(A) M -M, -m) c? (B) (M -M, +m) ¢?

(€)M, Myl (D) M, -M, -2m)¢’

For nuclei with mass number close to 119 and 238, the binding energies per nucleon are
approximately 7.6 McV and 8.6 MeV respectively. If a nucleus of mass number 238
breaks into two nuclei of ncarly equal masses, what will be the approximate amount of
energy released in the process of fission ?

(A} 214 MeV (B) 119 MeV (C) 2047 MeV (D) 1142 MeV

119 8 238-97 RIS TeerR ofFarel rrra Refem ofS swfe = I
7.6 MeV 8 8.6 MeV 1 3 238 Seora wafl SEfFam sm smw orw wft Fefem
feeiftre 2w oz (13 festem sy Sue “few AfRw o 39 ¢

(A) 214 MceVY (B) 119 MeV (C) 2047 McV (Dy 1142 MeV

A common emitter transistor amplifier s connected with a load resistance of 6 kQ. When
a small a.c. signal of 15 mV is added to the base emitter voltage. the alternating basce
current is 20 pA and the atternating collector current is 1.8 mA. What is the voltage gain

of the amplificr ?
(A) 90 (B) 640 (€) 900 (D) 720
3l A Weo1eS fG7EF-9 6 kQ TS WY & R | 949 oMo Reoreg $o
15 mV TR 93f6 BY AR e @ e 73 o SRS B 1w TW 20 pA ¥we
AfS) MeoTF AR 7Y 1.8 mA | Reafa (oreber #1© (gain) ¥ 7

(C) 900

12

(A) 90 (D) 720

{B) 640
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V=5V

500 &

IB=200 pA

In the circuit shown, the value of 3 of the transistor is 48. If the base current supplied is
200 pA, what is the voltage at the terminal Y 7

(A) 0.2V By 0.5V (C) 4V (D) 4.8V

Brar sffe 6N GRESAGT -9 T 48 }Emfaﬁmﬁagﬁ-ﬁmmmﬂfﬁzoo pA TH

Y A Ao FO TR ?
(A} 02V (B) 05V (C) 4V (D) 48V

The trequency v of the radiation emitted by an atom when an electron jumps from one
orbit to another is given by v = k 8I%, where k is a constant and 8F is the change in energy
level due to the transition. Then dimension ofkis

(A) MLT?

(B) the same dimension of angular momentum

(C) ML

(D) MLT

HIA R W 93 ZERN T a9F TH (WE S I0E e 77 o9 s
RFFaTd = T TS99 TIA 5l ©1 8 v = k OF, TIHIA k @35 §3F q& 5E T 6%
73 SCHA s W N7 | SR k-4F Wl 20

(A) MLIT? B3) I SR WA AW
(C) MLT! (D) M LT
Consider the vectors A=i+j-k. B =2i—j+k C=-(i-27 +2k). What is the
5
value of C (A x B)?
(A) 1 (B) 0 ©) 32 (D) 1845
N

A=i+j-k,B= 2i-j+k, ,=—§(i _ 2§ + 2%) te¥RslA AW ww ) CrE
C (A x B)-GI A TS ?
©) 32 (D) 1845

Ty

P.T.0.
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A fighter plane, flying horizontally with a speed 360 kmph at an altitude of 500 m drops a
bomb for a target straight ahead of it on the ground. The bomb should be dropped at what
approximate distance ahead of the target ? Assume that acceleration due to gravity (g) is

10 ms*2. Also neglect air drag.
(A) 1000 m (B) 50+/5 m (C) 5005 m (D) 866 m
93l FAfeTA 360 kmph FRTS 500 m TEEM Sl o 560 5@ 6 ANE

fate fire By ol Frwm STwrer T (e | Rl oo qag SeE 1S 33 7
fETEET R p-@7 T 4 A8 10 ms2 9 YE KES Sporeel 9|

(A) 1000 m (B) 505 m (C) 50045 m (D) 866 m

A block of mass m rests on a horizontal table with a co-efficient of static friction p. What

minimum force must be applied on the block to drag it on the table ?
u ' p-l1 §
(A) ——g (B —mg (C) mg (D) pmg
N BT ptl ;él—pz
3l wgfie BRER Soig m oEw b @ 9 W | BRAE ¢ b e e
GUF 1 | RGC IR oA BT HAS T FICF TS I ATA IS RS 7

1 1—1 I

! } -
(A) mg (B) ——myg {C) = mg (D) pmg
1+ ptl ;;I—u‘

A tennis ball hits the floor with a speed v at an angle 0 with the normal 10 the floor. If the
collision is inelastic and the co-cfficient of restitution is £, what will be the angle of
reflection 7

(A) nm—'(“‘“”J (B) sin“'[sm{)) (€) Oe Dy 0%
e &

£+1

G3fG BT T v @ TR Soig BEy (@RIF M 0 WA [ SIS S99 | 4T TG
T @ ER MY MO SiEfoge v Jfogem o 3 ¢ | PrE@ F0T gfewam
319 &6 3 7

(A) tan"(tane) (B) sin-l[fﬂ@] ) 0 D) 0=
£ €

s+1
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Category-11(Q. 31 t0 35)

Carry 2 marks each and only one option is correct. In case of incorrect answer or
combination of more than one answer, 1, mark will be deducted.

ol Taq 3T | T3 BEH Fe 2 999 AT | § Tad M wea W I GEIEE AT

HGRA TGRS

A metallic block of mass 20 kg is dragged with a uniform velocity of 0.5 ms~! on a
horizontal table for 2.1 s. The co-etficient of static friction between the block and the
table is 0.10. What will be the maximum possible rise in temperature of the metal block
if the specific heat of the block is 0.1 C.G.S. unit 7 Assume g = 10 ms 2 and uniform risc
in temperature throughout the whole block. [Ignore absorption of heat by the table]

(A) 0.0025°C (By 0.025°C (C) 0.001 °C (DY 0.05°C

20 kg OER GTH HIST P 0.5 ms- | TR @B Srpefia (BRI B 2.1 s 4T3 Ol 2 |
ei‘agsﬁmcaﬁmwm%aﬂéq oE T 0.10 | FOF SAMAR SAES B
01 C.G.S. a5 (@ g srrmal w4 o Jfa TS M 7 WA 4 g = 10 ms ? @9
RS T F(AW O SIeaal 3 T 1 (e T ot e U )

(A) 0.0025 °C (B) 0.025°C (C) 0.001°C (D) 0.05°C

Consider an engine that absorbs 130 cal of heat from a hot reservoir and delivers 30 cal
heat to a cold reservoir in cach cycle. The engine also consumes 2 J energy in each cycle
to overcome friction. If the engine works at 90 cycles per minute, what will be the

maximum power delivered to the load 7
[Assume the thermal equivalent of heat is 4.2 J/cal]

(A) 8l6W (By 819W (C) 627W (D) 630W

T o9 s 2@ offS sier T R TUCF 130 cal O qZA @ @ Med WYR
30 cal BT BRI | el 2B v ey AR T A 51 2 § I IR I |
2= I o REG 90 vF Sfows 3 SR FS-9 AAFE 6 FIG! i TS
AT 7 [40F N3, SR TS Ter% 21 4.2 Jeal]

(A) 816W (B) 819W (C) 627W (D) 630 W

15 P.T.O.
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Two pith balls, each carrying charge +q are hung from a hook by two strings. It is found
that when each charge is tripled, angle between the strings double. What was the initial
angle between the strings ?

(A) 30° (B) 60° (C) 45° ! (D) 90°

Ao +q W4T J&F v TN < WA W O N G 7 RS A
Slitg | T Al e e wem f o4 9 7w o7 el /BT W 9 Hod 77 |
el wea e Qe @9 76 & 2

(A) 30° (B) 60° (C) 45° (D) 90°

A conducting circular loop of resistance 20 Q and cross-sectional area 20 x 1072 m? is
placed perpendicular to a spatially uniform magnetic field B, which varies with time t as
B =2 sin (50 nt) T. Find the net charge flowing through the loop in 20 ms starting from
t=20.

(A) 05C (B) 0.2cC {(C) ocC (D) 0.14C

20 Q T 8 20 x 1072 m? T#awa {2 o3 I ARIT o0 o Brverea
B-4% Sg¥ O(E 9 X | BIEICRAD FNY 9% A B=2sin(50mt) T ARG Sqq
#3AfES 27 | SR t=0 AN WF 9F (20 ms TNTA W 63 =i Wy fw =
RICEREIECRIC R

(A) 05C (B) 02C (C) 0C (D) 0.14C

A pair of parallel metal plates are kept with a separation *d’. One plate is at a potential
+V and the other is at ground potential. A narrow beam of electrons enters the space
between the plates with a velocity v, and in a direction parallel to the plates. What will be

the angle of the beam with the plates after it travels an axial distance L?

(A) tan1| S¥E ® tan| L
mdv, mdvy
() sin! eVL (D) cos! CVLa
mdv, mdvy

b TR (ST IS =1 *d” GG I W' | 93 1S +v Roras sx ¢ w3 ofF
fasTas S0 Yor Wie | W&o A1 7w AOF WAt o SRR 936 I @, e
67 TS B v, RO S FAA | CIOHE OF WA L RY SE@w 3317 *17 7o

S 767 X F© (19 T FAA 7

VL eVL
A) tan! © By tan’!
(A) tan (md%] (B) tan (de%J
(C) sin"(eVL] (D) cos™! eVLZ
mde deO
T

A
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Category-111 (Q. 36 to 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 corrcct 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.

awmwmmlmﬁaﬁwwmzmmmﬁmwmmm

aqqx F3e Tes T = A mwmumwﬁwﬁw%mutmwrnm

+meﬁ@mwﬁ1wmwumﬁm§a@mmmmmwﬁw@ww

s T AT et Sudlc ¥ wmﬁm|m'mt¢mmwwm,w
o) X4 A

36. A simple pendulum of length ¢ is displaced so that its taught string is horizontal and then
released. A uniform bar pivoted at one end is simultaneously released from its horizontal
position. if their motions are synchronous, what is the length of the bar ?

gﬁ

(A) 3 (B ! () 26 ™ =

2
¢ maﬁwwﬁmaﬁ%@mmmw@wmﬂrﬁ|w
aﬁwa$mﬁwﬁﬁ@q®ﬂﬁwwwaﬁ%mwwmmw|
ﬁfﬁaﬁ%ﬂﬁmww{awﬁamw;'

@) ©) 2 (D) 2t

Ll

(A)

|

37. A 400 Q resistor. a 250 mH inductor and a 2.5 puF capacitor are connected in series with
an AC source of peak voltage 5 V and angular frequency 2kHz. What is the peak value of

the electrostatic energy of the capacitor ?
(A) 2l (By 25 (Cy 333 (D) 5wl

a3 400 Q T, B 250 mH WA 8 46 2.5 pF 09, 5 v {7 8 2kHz RIS
TEAFS 9T AC @emﬁcwmgﬁmwwwlmwm@asﬁ@w%
MR FE = ?

(A) 2 (B) 2.5ul ©) 333 D) 5

A 17 P.T.O.
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A charged particle moves with constant velocity in a region where no effect of

gravity is felt but an electrostatic field E together with a magnetic field B may be present.
Then which of the following cases are possible ?

(A) E#0,B=0 (B) Ez0.B=0 () E=0.B=0 (D) E=0,B=0

«2f5 wifte @ aw" 9=l twrEw W B @l b @E SeeE 9 @I
ISR 7R g fgaolberma £ ¢ BTared B URTS A9 | SRte M5d [ ((F7F) 548
T TG TR 7

(A) Ez0.B=0 (B) Ez0.B=0 (C) E=0.B=0 (D) E=0.Bz0

A point source of light is used in an experiment of photo-electric effects. If the
distance between the source and the photo-clectric surface is doubled. which of the
tollowing may result ?

(A) Stopping potential will be halved,

(B) Photo-¢lectric current will decrease.

(C) Maximum kinetic energy of photo-electrons will décrease.

(D) Stopping potential will increase slightly.

Sere-SfofEua o si@rem uel v T3 7Rz 33 57 | B (A4S SEE-wlee
I g T e w9 T ST FEFES WG (S (1) W6 ¥Bro #iir 7

(A) farare fase erde o ae

(B) IAT-wfEe ST ITH I

(C) SR Bregrae sdivs stfewfe @y ae

(D) R fesz sy e s

Two metallic spheres of equal outer radii are found to have same moment of inertia about

their respective diameters. Then which of the following statement(s) is/are true ?

(A) The two spheres have equal masses

(B) The ratio of their masses is nearly 1.67 ;1

(C) The spheres are made of different materials

(D} Their rotational kinetic encrgies will be equal when rotated with equal uniform
anguluar speed about their respective diameters

T ARz 2 vl areq (et vEra eR AT e -9 STTUICE WSt @i

A | TR MNEA (@0 (W) SF 3o 200 A 2

(A) TNe 769 S W

(B) Tt Mfo SRR WIS A4 1.67 : |

(C) TS vt o7 Somnm toa

(D) TS 7forE fer fer I9-% SITATs TN @ I[N (IR R0 T wiwd g4
sfewifes s 2@
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Category-1(Q. 41 to 70)

Category-1: Carry 1 mark each and only one option is correct. In case of incorrect answer

41.

42,

43,

44.

or any combination of more than one answer, Y4 mark will be deducted.

WWWIWWWIWWIWWWWWW@WW

B v, TR W AR

Among the following, the ion which will be more effective for flocculation of Fe(OH),
sol. 18

(A) PO (B) SO () SO (D) NO;-

fare SRR Wy [@RG Fe(OH), T 0%l a3 Sy S IR R 7

(A) PO (B) SO () SO+ (D) NOy~

The mole fraction of ethanol in water is 0.08. Its molality 1s

(Ay 632molkg! (B) 4.83mol kew! () 3.82molkg ' (D) 2.84 mol kg™
S AT ZQNEE (0 S 0.08 T & FAvTs Cneifefs 20

(A) 6.32molkg! (B) 483 mol kg ' (C) 382molkg '\ (D) 2.84molkg™

5 ml of 0.1 M Pb(NO;), is mixed with 10 m! of 0.02 M KL The amount of Pbl,

precipitated will be about

(A) 1072 mol (By 107 mol (Cy 2x10%mol (D) 10~ mol

5 fifé1 0.1 M Pb(NO,), TICT e 10 ffT 0.02 M KI s fifirs 3 za | (b oIt
T “ffa Pbl, SefFE T O WA 2

(A) 1072 mol (B) 10~ mol () 2x107%¢mol (D) 1073 mol

At 273 K temperature and 76 cm Hg pressure, the density of a gas is 1.964 gL' The gas is
(A) CH, (By CO (C) He (DY CO,

273 K SISl €2 76 cm Hg BT, G0 o0 99 1.964 gL' & G &=

(A) CH, (B) CO (C) He (D} CO,

19 P.T.O.




45.

46.

47,

48.

49,

PC-2020

Equal masses of ethane and hydrogen arc mixed in an empty container at 298 K. The
fraction of total pressure exerted by hydrogen is

(A)y 15:16 B) I1:1 (Cy 14 (D) 1:6

298 K OIR@ Fetar qf 57 I @9 2Rge b e o fifdre wne | B
BT T3 Bk RIR(ZEA IS o7 O T

(A) 15:16 (B 11 () 14 (Dy 16

An ideal gas expands adiabatically against vacuum. Which of the following is correct for
the given process ?

(A} AS=0 (BY AT~ -ve (Cy AlU=0 (D) AP=0
GG S ST AT FROAT T390 20 M5e Rfeofem W 3l *e o4 |
(A) AS=0 (BY AT =-ve¢ (Cy AU=90 (D) AP =0

Ky (water) = 1.86 K kg mol '. The temperature at which ice begins to separate from a

mixture of 10 mass % ethylene glycol is

(A) -1.86°C (B) -3.72°C (Y =3.3°C (N -3°C

I FA 10 TSRA (ST MF) TREW A2TH Gig | @ BT S @ GHNAR RE
Y 20 2 (U K -9 T 1,86 K kg mol 1)

(A) —1.86°C (B) -3.72°C () 3.3°C (Dy -3°C

The radius of the first Bohr orbit of a hydrogen atom is 0.53 x 10 ¥ cm. The velocity of
the clectron in the first Bohr orbit is

(A) 2.188 x 10% cm s~ (B) 4376 x 10%cms !
(Cy 1.094 x 108 cms! (D) 2.188x10%¢ms !
1RGO R AW @7 SCHA G 0.53 x 10 8 cm | & 0w J(vaig(ad hor@ 2@
(A) 2.188x 108 cms! (By 4376 x10%cms !
(Cy 1.094x 108 cm 57! (D) 2.188x10%¢cms !

Wihich of the following statements is not true for the reaction 21 +2H,0 - 4HF + 0O, ?
(A} F, 1s more strongly oxidising than O,. (B} F-T bond is weaker than O = O bond.
(C)  H-F bond is stronger than H - O bond (D) T is less clectroncgative than O.

s T fasff fafiwan 28, + 211,0 — 4HF + O, @7 TFT= 7oy 774 2
(A) O, T 1, Sgwd e ¢ |

(B) O =0 TH GAHI F — F 354 14709

(C)  H - O I%F %1 H - F I3 sfeaeg e

(D) O S® F U3 e Yergas] e

20
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The number of unpaired electrons in the uranium (goU) atom is :
(A) 4 B) 6 C) 3 o) 1
ST (,,U) RS FRUeTs JETREes e 29

(A) 4 @) 6 ©) 3 (M 1

How and why does the density of liquid water change on prolonged electrolysis ?

(A) Decreases, as the proportion of H,O increases

(B) Remains unchanged

(C) Increases. as the proportion of D,0 increases

(D) Increases, as the volume decreases

S a8 SFE. RETE T OA B VAR {5 LF0TR M6 T IR 63 2 7
(A) ZPT A, THCEY H,0 99 S 3 <1

(B) wHfRfES Qe

(C) 3% *M, TEG D,0 -7 SN e =¥

(D) Y =M, TR WG P *11

The difference between orbital angular momentum of an electron in a 4f orbital and

another electron in a 4s orbital is
(A) 243 (B) 342 ©) 3 D) 2
AF T 3 4s BOF QA B BEAIGES T TS S0 A1 7

(A) 243 (B) 342 ©) 3 D) 2

Which of the following has the largest number of atoms ?

(A) l1gofAg (B) 1lgofFe (C) lgofCl (D) 1gofMg
s @GS R T4 AR ¢
(A) 1R Ag (BY 1&MWFe (C)y 18=Ci, (D) 189 Mg

21 P.T.O.
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Indicate the correct IUPAC name of the co-ordination compound shown in the figure.

NH
| * NH,
Cl CI' NH3
l Cl
cl
NH;

(A) Cis-dichlorotetraminochromium (1) chloride

(B} Trans-dichlorotetranunochromium (111} chloride

(C)  Trans-tetraminedichlorochromiwm (111) chloride

(D)} Cis-tetraamminedichlorochromium (II1) chlonde

fora amffs rasfmm @isfbe Afs 1uPAC 71w Aot @3

NH
| }NHg
cl CP——NH,
/ | Cl
cl
NM;

(A)  PE-sRrprGhiTEEtTms (1) g,
(B)  GroA-SIETIABhrasiEa (1) @Ry,
(C)  Gri-ERR=SIRTpiaica T (1) PRIk,
(D) -SSR SRR (1) FHES,

- ~ e
What will be the mass of one atom of 12C ?

(A) lamu (B) 1.9923 x 10-%g (C)
Q3B 120 AN SF IS ?
(A) lamu. (B) 1.9923 x 107 2g ()

. > .
Bond order ot He,, He3 and He 5" are respectively :

(A) 1.:1)-.0 (B) 0.—,1.1 (C)

He,, He} @& He 5" 99 Ter TGN :

Ay L. =.0 (B) 0,

1.6603 x 10°22g (D) 6am.u

1.6603 x 10'2%g (D) 6am.u

!

1.0, =

1.0 (D) 5
1.0 (D)lol
"2
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87. To a solution of a colourless efflorescent sodium salt, when dilute acid is added, a

58.

59.

60.

A

colourless gas is evolved along with formation of a white precipitate. Acidified
dichromate solution turns green when the colourless gas is passed through it. The sodiun
salt is

(A) Na,504 (B) Na,$ (C)  Na,S,0; (D) Na,S,04
mﬁacfanw%mﬁmmaqwﬁamﬂwaﬁw sy oo TN @ Il A
THTHA S | I Waﬁmmmwﬁmmmwﬁﬁw

2 wraq 473 | CifeER 7l 24
(A) Nu,SO, (B)  Na,S (C) Nas$,0, (D) Na,$,0,

The reaction for obtaining the metal (M) from its oxide (M,04) ore is given by

M,0,(s) + 2Al (f)---—Ilul—n\!z()j({:’} +2M(s). (s solid. £ = iquid)

in that case. M 18

(A)  Copper (B)  Calcium (Cy  lron (I 7inc

a9 o SRS (M,0,) TR [U0F @ Mo o ¥ fefeara® et w1 A el 2

el

M,O;(s) + 2Al(1)- »ALO() + IM(s), (s = sotid, £ = liquid) TACHEG M 24
(A) B4 (B) TR (C) s (D) fEw

in the extraction of Ca by electro reduction of molten CaC/, some Caly is added to the
electrolyte for the following reason :

(A} To keep the clectrolyte in liquid state at temperature lower than the m. p. of CaCl/,
(B) To effect precipitation ot Ca

(C)  To cftect the electrolysis at lower voltage

(D) To increase the current efficiency

o3 CaCl, % Sfos e T Ca Feers o Sfps e e fog =fesa Car,
(sl <531 T8 7 ST O T .
() feR ROISIE CaCl, 93 TAITEA (BT TWIY S S A T

(B) CaTd Q4fFE IR &

() wiRa fiyes fRora ofes Rume BIg s

(D) ©fer Seadol e waw o

The tota! number of alkyl bromides tincluding stercoismers) formed in the reaction
Me,C - CH = CH, + HBr — will be

A | (B) 2

<y 3 (D) No bromide torms.

Me,C — CH = CH, + HBr - a2 REFIR By Sefae @wgres seas s
(Fofg=nacmg A7) =@

(A) 1 B 2

¢y 3 (D) T FES SAF T |

23 | P.T.O.
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1. Mg/diethyl ether
Cl—@—Br > Product
2.CH,0

3. H3OEB
This product in the above reaction is
o ey Seog (il 2
CH,COH
(A) BT@CHon (B) ca@ CH,OH
CH,OH

(C) cw@mzw (D HOHQC@CHQOH

() an (111)
For the above three esters, the order of rates of alkaline hydrolysis is
BoArgs oo HIHR wE suRrgEed i afeg w2
(A) I=1>1I B3y U=Hl=>1 (Cy I>HM>1I (DY Hi>1>1I

50% aq. NaOlH s
Ph - CDO » Ph — COQOH + an alcohol. This atcohol is

Warm
(A) Ph—CHD-OH (B) Ph- CHD- Oob (C) Ph- CD2 -OH (D) Ph- CD2 -0Ob

50% aq. NaOH o
Ph - CDO » Ph - COOH + Q35 SIEHZ | 9% AR T
Warm
(A) Ph—CHD-OH (3) Ph CHD-OD (C) Ph-CD,-OH (D) Ph-CD,-0D

The correct order of acidity for the following compounds 1s :

frafsire @vefam avarga ﬂﬁw T
Ot COOH
i OCH;
(A) II<IV<III<I (B) lI<III<I<IV
(©) H<I<IV<I (D) M<I<I<IV
e i U

A
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For the following carbocations the correct order of stability is

1:©CH, - COCH,

HI<11<1 (B) l<I<Il

(A)

11 : ®CH, - OCH,

i1l - ®CH, — CH,

[<I<T Dy I<II<II

(O

e sdeIRefE rwE girgs 3w w4 2

1:®CH, - COCH,

(A) Hi<M<I (B) N<i<II

1l - ®CH, - OCH,

111 : ®CH, - CH,

(C) Ll<Ii<Il (M T<ll<l

The reduction product of ethyl 3-oxobutanoate by NaBI, in methanol is

SoEe 3 STHRSOIACGT HLme T NaBH, 791 e o Seotw R aens

i zet:
(3 (O
(A)
910}
01 0
(C)
OFit

]
w )J\/\
Ol
0
Ol

What is the major product of the following reaction ?

e e gum e ors wdl {7

o7 A
: C
-
O,N Et
|
C. COOH
; T
(A) S c|:/
CHs
O,N
0"
C COOH
() o
I
H
O,N

@]

” 1. NaOCOIt

C — ™
\O/ .

|
C COOH
_ n
|
- H
O,N
T
_ C H
(D) S
|
COOH
O,N
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The maximum number of electrons in an atom in which the last electron filled has the
quantum numbcersn =13, /=2 and m = -1 is _
(A) 17 (By 27 (C) 28 (D) 30

aaﬁwyﬁmmmmmﬁwﬁn-—s [=2 4R m=-1TASE D
R T G A T@
(A) 17 (B) 27 (C) 28 (D) 30

In the face-centred cubic lattice structure of gold the closest distance between gold atoms

is ("a’ being the edge lengih of the cubic unit cell)

(A) av2 (B) Tl') () % (D) 242a

OIS 3 OTPFRS YAIBIITY TP VIS Sfaa WYy IS 931G e : (“a” el THIER
GTS (0T =R 7))

a2 By L oy D) 2v2a
" N RN

The equilibrium constant {or the following reactions are given at 25° C
A=B+(C. K, =10
M==C1tD, K: - 16

20 + D e==2P, K, =25

The equilibrium constant for the reaction P === A + 3 Bat25°C1is

: 2 L D) 2]
o (By 20 (3 m 2
25 °C Twory fafavs ffrmafen sagEs 97 IW 7l wtk

2A=B+C. K, =10
2B==C+D, ngm
20+ D==2P. K, =

25 °C TS P —ms A+ - Bﬁfﬂfﬁawaamw
L 2 _E_ ) 21
A 5 (B) 20 © 3 Dy 2
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Category-11 (Q. 71 to 75)

Carry 2 marks each and only one option is correct. In case of incorrect answer or any

71.

72.

combination of more than one answer, 1, mark will be deducted.

aﬁ@maﬁmwﬁw%ﬁmzmmnﬁwmwwmw wFifes Tu

faret v2 R IO A

A solution is saturated with SrCO, and SrF,. The {(7()33"] is found to be 1.2 x 107 M.
The concentration of F~ in the solution would be

(A) 3.7x10°M (B) 32x10 M (O) S1x1007M (D) 37x10 M
Given : K (S1CO;3) = 7.0 10710 K (Srky) = 7.9 % 10710

a6 @9 SrCO, @& Srt, QI NG | & 7 i(.‘()f ] @ 1.2 x 10 I M RCA I
A Mg A

(A) 3.7x10°M  (B) 3.2x 103M () 5Ix107'M (D) 3.7x 1072 M

e AT : K, (SrCO5) = 7.0 % 10710, K (SrFy) = 7.9 x 1071

A homonuciear diatomic gas molecule shows 2-clectron magnetic moment, The
one-electron and two-electron reduced species obtained from ahove pas molecule can act
as both oxidizing and reducing agents. When the gas molecule is onc-electron oxidized

the bond length decreases compared to the neutral molecule. The gas molecule is
(A) N, (B) Cl, ) 0, (D) B,

G TEHRT (RESEFIE) Ferrnalie e SEeha FEEay S [ |
A S G-BEARGT (e H3-BEARGAY R W Son ol uied ¢ e
T AIEE I6 UG AT | T MHOR G-I TREAT T S/AF T IE
T B ETIE A A | S 7

(A) N, (B) ¢l ©) O, (D) B,




PC-2020

o
aq. OH
73.  CH, —O—CHZ—CI—T-—p CH, ~0-CH, - OH
Which information below regarding this reaction is applicable ?
(A) It follows 82 pathway, because it is a primary alkyl chloride.
(B) It follows Syl pathway, because the intermediate carbocation is resonance
stabilized.
(C) Sy pathway is not followed, because the intermediate carbocation is destabilised
by 1 eftect of oxygen.
(D) A mixedSy1 and 5,2 pathway is followed.
e
aq. OH
CHJ—O—CHZ—C!—KM—-) CH,-0-CH,-0OH
frafefs (o ol W& e s quae ¢
(A) 38,2 ) PR FE, TR <GB w3l TR e rpiaEs |
(B) B S, 1 e S 37, o9 fAfEammag Frdibrm severas e Afys |
(C) Sy 1 1o SPYS T I, F17t R arwg FALOrEG SfHE=e - [ o 1fgs |
(D) g8 18 8.2 I WP 7Y |
74.  Which of the following compounds 1s asymmetric 7
frafeis Ciisrefers w0ar (o wafesT ot 2
fr l Cl
(A) (B)
Cl Br
P, cl e
(C) (D) < ;
Cl Er
75. For a reaction 2A + B — P. when concentration of B alone is doubied. t,,, does not
change and when concentrations of both A and B is doubled, rate increases by a factor of
4. The unit of rate constant is.
(A) s7! (B Lmol!s! (C) mol L1s7! (D) L2mol?s!
2A + B - P RifeFufbe 0T 7o 0w B 93 vy Red 30t 79 1, Weifif$e ars, fog
" A @ B SS0W 5y fed 9 =7, RiFue @ o o I o Rieafba o
RFY GIF T
(A) s (B) L mol!s! (C) mol L7157t (D) LZmol=? 5!
- e — — S S
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Category-111 (Q. 76 to 80)

Carry 2 marks each and one or more option(s) is/are correct. 1f all correct answers are not
marked and 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.

a4 T Tag 73 | 79 = A Taq M 2 wwF M | ;M (FH T T8I T wMF
e 5 BTae TR I 7 UE BIAE AT 2 x @I Hw TGa (¥ TR O M

- ST T4 3B BER AT B et | T T A ST (RS T A e THH W
s et QIrE ST SEAB BT UF (RS Z(A | g TCHT T 3 F161 4 A, el
By Y AR |
76.  Which of the following statement () 1s / are incorreet
(AY A sink of SO, pollutant is Oy in the atmosphere.
(B) FGDis a process of removing NO, trom atmosphere.
(C)  NO, in tuel pases can be removed by alkaline scrubbing.

(D) The catalyst used to convert CC/, to CF, by HE is Sbls.

frafefirs feafoafem wrg oAl / tamefa A T3

(A) FYASER O, T SO, T8FE (pollutant) G WM |

(B) FGD AR ATos (2F NO, GAgS F41 2491

(€)Y T TAE NO, T IR AT FH (scrubbing) TR 7aIg 41 I |

(DY CC/, T® HF 791 CF -4 %8 T SbFs'\ﬂTﬂﬁ?F AR I® (F

77.  Si0, is attacked by which one / ones of the following ?
{A) HF (B)Y conc. HC/ (C) hot NaOH (D) Fluorine
TG 4 FWel Si0, 1 W Riew w7 ¢
(A) HF (B) B HC/ (C) T®NaOH (D) g




78.

79.

80.
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Na/NH;(lig.) dil.alkaline KMnO,
Me-C=C-~Me » X » Product(s)
EtOH, -33°C =
The product(s} from the above reaction will be
TR fRiferwra Seorg owmid (ofe) 2+
(A) Me (B) Me
H———0H H——— 01l
HO —H [—1—OH
Me Me
©) Me (D) Me
HO——H HO — 11
H—F—OH HO — U
Me Me

Which of the following reactions give(s) a meso-compound as the main product ?

e Rfrmefm W @Rl oo quW ffraers smd e TIeT-caa 810

TH?
B H
(A) /'\/'“\/4%rz (B) — N
CH,CL, Pd— C

©) /——:—\ 11, , D) O Br,
CCl,

Lindlars catalyst

For spontaneous polymerization. which of the following is (are) correct ?

(A) AG is negative., (B) AH1s negative.

(C) ASsis positive, (D) AS is negative.

To~TE S (AEWIRErH) 9 (R R D / @e e 2

(A) AG 9 T YNFF (B) AH ¢9 ¥IH YFgF

(C) AS G T HIgF (D) AS 99 TH YIgE
T -

A
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