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INSTRUCTIONS W

This question Paper contains only MCQ type objective questions divided into Two
parts (viz. Physics and Chemistry), each having three categories namely category-i,
category-ll and category-Hi. Each question has four answer options given, viz. A, B,
CandD.

Category-l: Only one answer is correct. Correct answer will fetch full marks 1.
Incorrect answer or any combination of more than one answer will fetch - ¥4 marks.
Category-1l: Only one answer is cofrect. Correct answer will fetch full marks 2.
Incorrect answer or any combination of more than one answer will fetch - 2 marks.
Category-1ll: One or more answer(s) is (are) correct. Correct answer(s) will fetch full
marks 2. Any combination containing one or more incorrect answer will fetch 0
marks. 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.

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

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

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

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

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

The OMRs will be processed by electronic means. Hence it is liable to become
invalid if there is any mistake in the question bookiet number or roll number entered
or if there is any mistake in filling corresponding bubbles. Also it may become invalid
if there is any discrepancy in the name of the candidate, name of the examination
centre or signature of the candidate vis-a-vis what is given in the candidate’'s admit
card. 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.

Mobile phones, calculators, Slide Rules, Log tables and Electronic Watches
with facilities of calculator, charts Graph sheets or any other form of Tables
are not allowed in the Examination hall. Possession of such devices during the
examinations shall lead to cancellation of the paper besides seizing of the same.
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.
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PHYSICS
Category — 1 (Q.1 to Q.30)

Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch ~% marks.
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1.  The magnetic field intensity at the centre of a cubical cage of identical wires of length ‘&’
due to a current | flowing as shown in the figure is

=
s i

/

21 21
A G @ © 0 (D) V2a

‘a‘h@ﬁ@%ﬂmﬁ%@aaﬁwﬁmwmﬁ%mﬂlﬁmmwm
@ GIEF OWAd Ol T
/i

7

21 21
(A 7 (B) 21 < 0o (D) 112a

2.  If a bar magnet of magnetic moment M is kept in a uniform magnetic field B, its time
period of oscillation is T. In the same magnetic field, the time period of another magnet
of same dimension and same mass but of moment M/4 is,

(A) T - (B) 2T (C) Ti2 (D) T/4

B SENIHES CF@ M 3 316 16 FHPT T T | % BSOS AJE Wi¥f, 93%
o3 fFg M/4 TR ST 99 pRT (=T 1T,

Ay T (B) 2T () T2 (D) T/4

3 P.T.O.
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An electron of mass ‘m” is accelerated by a potential difference V and the corresponding
de-Broglie wavelength is A. The de Broglie wavelength of a proton of mass M if it is
accelerated by the same potential difterence is.

‘m’ G 93 KT V Red drom vafie we f-anifer oaw Rt =y A | 949 M Osd
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If' 1, & I, be the sizes of real images for two positions of a convex lens between object

=
%

and screen, then the size of the object is

(A 17, (B) I, 1, © A/l (D) 1,71,

R AR charw%@wcaﬁﬂalﬁwwﬁwﬁ%ﬁﬁﬁ@zmll AR 1,
T, JBT AT AEG TR

(A) L/, (B) I 1, (@) AJI L (DY J1,/L,

Impedance of a coil having inductance 0.4 H at frequency of 50 Hz will be

(A) 20mQ (B) 40mQ (C) 2nQ (D) 4rQ
0.4 H N0 93 OS50 Hz 3°NE =4St =q,
(A) 20mQ (B) 40mQ (C) 2mQ (D) 4nQ

1000 drops of water of radius 1 ¢m cach carrying a charge of 10 esu combine to form a
single drop. The capacitance increases thereby

(A) 1 time (B) 10times (C) 100 times (D) 1000 times

I om 57 SR 10 esu fagre o k2 1000 B wefes awta 9ot aier «5% o= | oo
9Py Im 6

(A) 1o (B) 10 @ (C) 100 @ (D) 1000 @

A micro-ammeter gives full scale deflection at 100 UA. Its resistance is 2 kQ. The
resistance required to convert it to a voltmeter reading 1V is

(A} 1kQin series (B} 8 kQin series

(C) 1 kQ in parallcl (D) 8 k€ in parallel

035 SR ArwRBIRR fof R T 100 pA-9 | 9T @IF 2 kQ | oo Y v Y T
I Qb 1V @B aeis Tw of 7'

(A) 1kQ ad sy (B) 8 kQ =R swany

(C) 1 kQ SIS SNy (D) 8 kQ STISAS N
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In Bohr model of an atom, two electrons move round the nucleus in circular orbits of
radii in the ratio 1: 4 . The ratio of their kinetic energies are

(A 1:4 (B) 4:1 ¢y 8:1 (D) 1:8

QAT 1IN WO B RPN FHNU A WYAS = 10 4 | a0 fefem Tpers
i

(A) 1:4 (B) 4:1 (C) 8:1 D) 1:8

If a Young’s double slit experiment were conducted inside water instead of air, the fringe
width would

(A} increase (B) decrease {(C) remain same | (D) become zero
Bu2-07 fafen -1l oft JroitTg +facs Bed =y 4 0 O (@Y -
(A) TS (B) IO (C) 4T TS (D) HNT XD

A photon of energy 8V is incident on a metal plate with threshold frequency
1.6 x 10'5 Hz. The maximum kinetic energy of the emitted photo electrons is (given h =
6 x 10734 )s)

(A) 6eV (B) l.6eV (C) 1.2eV (D) 2eV

eV $ESIE BT 1.6 x 1015 Hz s[5A1 I~ 8 93 4raq +iuex Seig an«foo = |
e AP BeTasTofag T «ife = 2w

(@@ h=6x10"3Js)
(A) 6eV (B) l.6eV (C) 1.2eV (D) 2eV

Light is an electromagnetic wave whose

(A) E and B are parallel and both are perpendicular to the direction of propogation |
(B) E and B are mutually perpendicular and the direction of propagation is parallel to
C) ﬁ and 1_3) and the direction of propagation are mutually perpendicular

(D) E) "and 1_3) are mutually perpendicular and the direction of propagation is parallel to

B
W A6 BIUR IR g 17

(A) E ux B swigaet o Somt Qe sfed o9
(B) E a2t B oren 78 O SIETE SR E 97 ST
© E am B o e gy sw=ia o2

(D) E o B iz 79 9 ST wiogy B a7 smrsist
5 P.T.O.
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A mass m rests on another mass M. The co-efficient of static friction between the
surfaces of m and M is u. M rests on a smooth frictionless horizontal plane. The
maximum force applied horizontally on M for which m will move alongwith M without
slipping is.

(A) mg+umg (B) (M- mug
mM
) MrmHs (D) umg

93 m ORF TF AN 9B M OER I Toig A W 1 4% qff Ig7 ~opfon] WRT O
T OF p | M (@ 90 99907 WUfT O SO A wNE | 4% SREy ST
STYNE (T AT M (& FH T ‘m’ R M 9B BEE, Wi m’ *M-a3 B9y Frer
YR T, O TH

(A) mg+umg (B) (M +mjug
mM
© e ©) pmg

The dimension of co-cfficient of viscosity 1) is
(A) [MLT] (B) [M'LT]
(C) M LT (D) [ML-'T]

BIEAGHE I
(A) [MLTH] (B) [M LT
(Cy [M'LT] (D) [ML-'T-1]

The ratio of the masses of two planets is 2 : 3 and the ratio of their radii is 3 : 2. The ratio
of acceleration due to gravity on these two planets is

(A) 9:4 (By 4:9 (&
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(D)
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(A) 9:4 (By 4:9 Cy 2.3 (D}y 3:2
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The length of a wire is /, when tension is T, and is /, when tension is T,. The length of

the wire without any tension is

LT, =11, 1T, -4LT,
@ T, ® 7=,
1T, LT,
(©) T,-T, ' D) T, -T,

aa@@mﬁﬂwnmw;,aamﬂwgwmmg|Wﬁﬂm
o o |

lIETI _ flTE | ZITI _ JETE
W) T T, ® 1T
IITI I2T2
© T,-T, - @ T,-T,

A particle of mass m is moving in a circular orbit of radius r in a force field given by

k ~
F-- 2r The angular momentum L of the particle about the centre varies as
. 1 X
(A) Lecqfr (B) Lecr3? © Leg (D) Locr!?

kf\.
93 ‘m> TWEE FM ‘r’ma‘aq@mr? = - 31 T Lo U | (FUEA AT
e P ov@e L ©d

(A) Locqr (B) Lecr¥? () Loc;lﬁ (D) Locr!?3

An explosive of mass 9 kg is divided in two parts. One part of mass 3 kg moves with

velocity of 16 m/s. The kinetic energy of other part will be

(A) 192] (B) 1621 (Cy 1501 (D) 2001]
9kgmaaﬁﬁmwiﬁmm%wml3kgwaa%@w 16 m/s (s Gif® o=
ot SR o= =g

(A) 1921 (B) 162]J (Cy 1507J (D) 2001]
7 P.T.O.
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Two sound waves of wavelengths 30 ¢cm and 51 ¢m produce 12 beats per second. The
velocity of sound is

(A) 306 ms™! (B) 331 ms~! (C) 340 ms™! (D) 360 ms-!
50 ¢cm IR 51 em Sty FEE 76 oo (e 12 weeot SR @ 1 g Ao &=
(A) 306 ms! (B) 331ms'! (C) 340 ms™! (D) 360 ms~!

Air is expanded from 50 litre to 150 litre at 2 atmospheric pressure (1 atm pressure = 107
kgm 2). The external work done is

(A) 2001] (By 20001 (Cy 2x106%] (D) 2x10712]
2 YRS A (1 IFISAT 519 = 10° kgm2) 50 litre IOSE 150 BoE asfae a1
w1t IfE Fo I A

(A) 2001J (BY 2000] (C) 2x10%] (D) 2x10°12)

The Young, s modulus of a metal is 2 x 10'? dyne/em? and its breaking stress is 11000
kg/em?. In case of longitudinal strain the maximum ener;,y that can be stored per cubic
metre of this metal is approximately (Assume g = 10 m/s?)

(A) 5828 x10°J (B) 3025x10°J (C) 37.15x 1051 (D) 15.15x10%J
@I PF W ONE 2 % 10'? dynerem? 9@ 827 wsim MGA 11000 ke/em?. A% ¢IoF Ot
Wﬁmﬁwﬁm@mmﬂﬁmw%%wﬂ'mﬁﬁm(aag 10 m/s?)

(A) 5828 x10°) (B) 30.25x10%) (C) 37.15x10%) (D) 15.15x10°)

When a body moves in a circular orbit its total encrgy is

(A) positive (B) negative (C) zero (D) infinite
ST IHAY ARFNITS 9376 09 NiF e
(A) €T (B) IMI® (C) =7 (D) &N

A sphere, a cube and a thin circular plate, all made of the same material and having the
same mass, are initially heated to a temperature of 200 °C. When left in air at room
temperature, the following cools fastest,

(A) Sphere (B} Cube (C} Plate (D) All of these
OFR FAMINE IR Q3R TR REB 43T oiere, 03l ave @ a9afd gl e Ao
200 °C SIMIE RN I T | U SR IFE Y AT SIY W el =W
O Abat Fewy TN Sel wF

(A) (T (B) & (Cy «ifer (D) SIH
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A body attached to the lower end of a vertical spring oscillates with time period of 1 sec.
The time period when two such springs are connccted one below another 13

approximately

(A) 0.7 sec (B) 1sec (Cy 1.4sec (D)} 2 sec

AT BT P Fp A O T CIEH I 1 sec | a7 45 P 3w s |R
G35 FAIE! TS Ee IS 2L AW

(A) 0.7 sec (BY 1 sec (Cy l.4sec (D)} 2sec

The minimum and maximum capacitances, which may be obtained by the combination of
three capacitors each of capacitance 6 uF are

(A) 6 uFand 18 uF (B) 2 uFandi3pF
(C) 2uFand i2uf (D) 6uFand 12pF
AR5 6 uF wiged oo $IPd SN S AR D 4IIPCeS N
(A) O6uFand 18 uk (B) 2 uFand 18 pF
(C) 2uFand 12 pF (D) 6uFand 12 pF

The current flowing through the 3Q resistor in the circuit 1s,

120
—AVWN J\/WW*——
- 60 ae
42\T T 3sv
(A) 42A (B) 3.0A (C) 35A (D} 1.6A

e 30 @EShe N4y My HAENar B

120 - 3Q
WA W
T 6C) ne
423 T 35V
(AY 42A _ (By 3.0A (C)y 35A (D) 1.6A

9 ~ P.T.O.
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A series LCR circuit resonates at 10 kHz. If the capacitor is 0.01 pF, the inductance used
is approximately

{A) 10mH (B) 25mH (Cy 50mH (D) 100 mH
436 @F LCR 53 10 kHz 3™tz S=fe =y | 9f 99efB 0.01 uF =W o WP
RS AN :

(A) 10mH (B) 25mH (C) 50mH (D) 100 mH

Two charges of equal amount +Q are placed on a line. Another charge q is placed at the
mid-point of the line. The system will be in equilibrium if the value of q is

(A) -3 B -3 © +3 ® +2

+Qmwﬁwmmﬂammmmaaﬁmmqwm | SRl
HINTIEY U U q - 9F W7 77,

() -2 ® -3 © +3 ) +2

The increase in electrostatic potential energy of a dipole of moment p when it is taken
from parallel to anti-parallel orientation in an electric field E is

(A) 2pE (B) 3pE (C) SpE (D) 6pE
pWﬂﬁ%&WEG@QW@Wch%ﬂ%@WW
s e

(A) 2pE (B) 3pE (C) SpE (D) 6pE

An n-p-n transistor of current gain 80 in common emitter mode gives emitter current
equal to 8.1mA. The base current is

(A) 0.1pA (B) 0.0l mA (C) 0.1mA (D) 0.01 uA
@A 936 n-p-n FARGTEER e Fesiias 6N om e 80 9R FsE sz
8. 1mA T SV 248 7@

(A) 0.1pA (B) 0.01 mA (C) 0.1 mA (D) 0.01 pA

A zener diode has break down voltage of 5.0 V. The resistance required to allow a current
of 100 mA through the zener in reverse bias when connected to a battery of emf 12V is

(A) 50 (B) 70Q (C) 100Q (DY 150Q
I35 (ST TGS ©FF 984 5.0 V | (T SIS Qe SRRy G 12V Sfeessie g
mcw%ﬁ@mwmwﬁm100mAmmmmara
(A) 50Q (B) 70Q (C) 100Q (D) 150Q

10
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Category — I (Q.31 to Q.35)

Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any

31.

32.

combination of more than one answer will fetch —%: marks.

G2 a7 B e BET Mre & T IR g T e W T T s Sex "o
-3/% TR A

A particle of mass 'm’ and carrying a charge ‘q” enters with a velocity ‘v’ perpendicular
to a uniform magnetic field. The time period of rotation of the particle

(A) decreases with increase of velocity v.

(B) increases with increase of radius of the orbit

(C) depends only on magnetic field

(D) depends on magnetic field and (g/m) of the particle

‘m’ TEE IR ‘q WYIET 3H F v QT 45T SN (OE ORI FIONR A T SR
eI

(A) @ v IGE FAH

(B) HA T IS MY

(C) @I OFF (F0ad ToHF f6q o

(D) (B %A 8 T (g/m) TTATT Tog fda W |

Equivalent resistance of the given infinite circuit is
2Q
2Q2 20 2Q

(A) 4Q | (B) 2Q
(C) infinity (D) greater than 4Q but less than 6£2
7S SR IEABL Qe G

20 202 2Q

2Q

270 20 0
(A) 4Q (B) 2€)
(C) TN (D) 4Q IF @ g 6Q (AT I

11 P.T.O.
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The ionization potential of hydrogen is —13.6 eV. The energy required to excite the

electron from the first to the third orbit is approximately

(A) 10.2) (B) 12.09x10%]

(C) 1994] (D) 19.34x 10719

TRYIGCT SAWAT [T ~13.6 eV B 22057 594y (WF TOW IFAY Taforo pao
& AN Ay

(A) 10.2) (B) 12.09x10°¢]

(C) 19943 (D) 1934 %1019

Assume that the Earth rotates in a circular orbit round the Sun in 365 days. If the mass of
the sun gets doubled but the radius of the orbit remains unchanged, the length of the year

would be approximately

(A) 183 days (B) 258 days (C) 516 days (D} 730 days

wmwmmwmwsﬁsﬁmmmmwﬁwww
TARAES e (o SR ©7 o 50 o« wea TR A,

(A) 1839 (B) 258fH (Cy 516 (D) 730f=

For the following set(s) of forces (in the same unit) the resultant can never be zero

(A) 10,10,10 (B 10,10,20

(C) 10, 20,30 (D) 10,20, 40

TNbe BofTe FHohr ok’ uoa 9a) =% e ol R0 AITE Al |

(A) 10,10,10 (B) 10,10,20

(C) 10,20,30 (D) 10,20, 40

12
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Category - I1I (Q.36 to Q.40)

One or more answer(s) is (are) correct, Correct answer(s) will fetch marks 2. Any

combination containing one or more incorrect answer will fetch 0 marks. If all correct

answers are not marked and also ne incorrect answer is marked then score = 2 X number

of correct answers marked / actual number of correct answetrs.

g 3 s SaT FBw e I Adw Tuw fire 1 TR MR e ST T e
@ 3 oo Bur wr gaEE Tew e o A TN B BEE A1 9F TR

B Teas 71 2B 7 LT SR T R X @ < e BuT (ST TR SIF A /A

36.

37.

@ 3% wfoe Tuv e oMM

An electric dipole is placed in a non-uniform electric field E. The electric field is along x
direction. The dipole will experience

(A) atorque when the dipole is parallel 1o E.
(B) a torque when the dipole makes an angle with ﬁ
(C) a force perpendicular to E.

(D) a force when the dipole is parallel to E.

3% ofse facTe TN ofeecwtd (B) anay wireg | faovefEos
(A) wf‘ﬁmmwwﬁ-atq'wi

(B) 7% G 9A T Feoref E-ag ST G I |
(C) E-a7 7@ 3 fma 391 |

(D) < fmul aad Tu RoTef E-aa s |

At any instant t current i through a coil of seif inductance 2 mH is given by i = ¢ . The
induced e.m.f. will be zero at time

{A) 1sec (B) 2sec (C) 3sec (D) 4sec
2mHW@W@ﬁmthi:t3e*|mwmmt§nﬁ%
e 961 #7 &< Of 2,

(A) 1sec (B) 2scc (C) 3sec (D) 4sec

13 P.T.O.
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A and B are two parallel sided transparent slabs of refractive indices n, and n,

respectively. A ray is incident at an angle 8 on the surface of separation of A and B, and
after refraction from B into air grazes the surface of B. Then

]l-j n

1 1
{(A) sinB= P (B) sing=— (C) sinf=—" (D) sin@= L
2

I']] IlI 1"12

A S B ifb W XTTHI BT | Q0 BRI AfSSrE TN n, 9 n, | 43 T A 9 B
fRteTer=T 0 (@it ArHET T B (AF O NI 9N sl T 1 Q0SE

1 n, n

. 1 . . 2 .
(&) sin@=C- (B) sin®=- (©) sin = (D) smBZH—;

The pair of parameters temperature T, pressure P, volume V and work W characterises

the thermodynamic state of matter

(A) T,P (B) T.V €y T,W (D) P.W
Ol T, 519 P, SIWOT V 4R ¥ W-93 Y& QN @ @ @) b orefsfon g
it Tave i 2

(A) T,P (B) T,V (C)y T.W (Dy P,W

Equation of a wave is given by y = 10~ sin(60t + 2x), » & y in metre and t is in second.
Then

(A) Wave is propagating along the negative x direction with velocity 30 m/s

(B) Wavelength is T metre

(C) frequency is 30/m Hz.

(D) Wave is propagating along positive v direction with velocity 60 mvs,

9Fh warrg eI y = !_0“" sin(60t + 2x), ¥ @ y metre IFF IR t second AT,
st

(A) Ol x WOFR FIE T 30 m/s @Ot AReAe

(B) % &l 1t metre

(C) 3= 30/m Hz

(D) AL x WCFT T T 60 m/s @7 AENTF |

14
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CHEMISTRY
Category - 1 (Q.41 to Q.70)
Only one answer is correct, Correct answer will fetch full marks 1. Incorrect answer or any
combination of more than one answer will fetch —% marks.

= Taw # aﬁz@mﬁm:mﬂmgﬁ@mﬁcﬁwmmww%
-3/8 T A

41. The equilibrium constant for the reaction N, + 3H, == 2NH, is *K’. Then, the
equilibrium constant for the reaction 2N, + 6H, == 4NH, will be
(A) K (B) K? €) K (D) 2K
N, + 3H, == 2NH, @2 AP fREits oy £ K’ | SR, 2N, * 6H, —= 4NH, ¥
(A) K (B) K? (©) K (D) 2K

42. Which of the following is the correct option for free expansion of an ideal gas under
adiabatic condition ?
(A) q=0,AT#0, W=20 (B) q=0.AT#0,W=0
C) q=0,AT=0,W=0 (D) q=0,AT=0,W=0
TSI SE G S ST free’ expansion (FRE) 4% T frafERe @ i
oz
(A) g=0,AT=#0,W=0 (B) q=0.AT#0,W=#0
(C) q=0,AT=0,W=0 (D) q=0,AT=0,W=0
43. Assign the Bravais lattice type of the foliowiny unit cell structure.

\

N

a
(A) Cubicl (B) Orthorhombic I (C) Tetragonal | (D) Monoclinic
it unit cell @3 4187 Bravais lattice 9 (I type oz fafifae a2

Vs

Y

1
|

A

(A) Cubicl (B} Orthorhombic I (C}) Tetragonal | (D) Monoclinic
' 15 P.T.O.

|

|
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Pressure (P) vs. density (D) curve for an ideal gas at two different temperatures T, and T,

18 shown below.

T,

PT Ti?.

D——-—

Identify the correct statement about T,and T, :

(A) T, >T, (B) T,<T, (C) T,=T, (D) Cannot be said
«3fs sl sitrma v [fen e T, 8 T, e biof (P) vs. T (D)-9a (52 9 orem
TR |

Tl
/| .
N ——a
T, 8 T, %t iz 76315 Hize o 3
(A) T,>T, (B) T,<T, € T,=T, (D) <@ AT

Which of the following compounds is teast effective in precipitating Fe(OH);, sol. ?

(A) K Fe(CN)]  (B) K,Cro, (C) KBr (D) K,SO,
Fe(OH), a8 SHeTRoiia AlTba (e (M5 Hra o arfaa »
(A} K [Fe(CN),]  (B) K,CrO, (C) KBr (D) K,S0,

75% of a first order reaction was completed in 32 min. When would 50% of the reaction be
completed ?

(A) 24 min (B) 16 min (C) ¥min (D) 64 min

43 s T Rfeam 75% swalbe 2re sty s 32 ffG | @ RiFna 500 7wl s
Y YT

(A) 24 fafes (B) 16 5 (Cy sffG (D) 64 5fG

16
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Which one of the following does not produce O, as the only gaseous product on heating 7

(A} Lead Nitrate (B} Potassium Chiorate

(Cy  Mercuric Oxide (D)} Potassium Nitrate

SN57 COOT U T ST I AL O, #NGTN  A?

(A) (eTS EUEH (B) s (D

(C) WRieEls wwiRe (D) wpiefee GiEewze
Which of the following is true in respect of adsorption ?

(A AG=0:A8>0.AH <0 (B) AG=0:A8<0:AH =<0
(C) AG>0;AS>0; AH <0 (D) AG<0:AS<0:AH>0
HiETTEs (adsorption)-9F (Fd @‘F{% A2

(A) AG<0:AS>0;AH <0 (B} AG<0;AS<0;:AH <0
(C) AG=>0:AS>0:AH <0 (D) AG<0;AS<0:AH >0

Which property that polyacetylene exhibits 1s unusual for an organic polymer 7

(A) FElectrical conductivity (B) Flexibility

(C) High boiling point (D) Solubility
polyacetylene- 9% (IR 434G A (& polymer @9 Q51T /T ?
(A) efee sfRifze (B) <Téet

(C) T YoIE (D) @yt

Which statement is incorrect !
(A) Borazine has a 3D-layer structure like that of graphite
(B) Boric acid has a hydrogen bonded layer structure in the solid state

(C) Borazine moiccule is (BN,

(D) [Al,0,.]' contains a non-planar Af,O-ring

i fagfef gei?

(A) 2TPIRCGT NCOTR (Jiifée 9% 3D-layer structure

(B) Ff3a waZy (s snfe ZIRTGICEH TRNG MG layer structure 57 SR
(C) @& w9l (BN),

(D) [AL0O, 'S o0 ePreadly A/ O, ring €4 9T |

17
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[n the alumino-thenmite process. aluminium acts as

{A) arcducing agent (B) an oxidizing agent
(C'}  an additive agent (D) aflux
wieffa-2fis srafere srrfifomm a oficere o a0 ot 2=

(A)  o=3f5 e wy (B) 35 wizw @

(€)  9=fb T uy (D) =G fReifeTa Ty

Consider the following reaction :
6NaOH - 3CL, —— SNaC/+ A~ 3H,0
What is the oxidation number of chlorine in A ?

(A) +5 - (B) -1 (Cy +3 (D) +1

6NaOH + 3C/, —— SNaC/~ A + 3H,0

A (Tfore @ Trge Jep oo ¢
(A) ~+3 . (B) -1 (C) +3 (D) +1

A sudden large difference between the values of second and third ionization energies of
elements would be associated with which of the following electronic configurations ?

(A) 157287 2pb 24! - (B) 152252 2p® 3s?

(¢ 1s” 25~ 2p° 357 3p! (D) 1s? 257 2p® 35° 3p?

fots e (T Rfen Taeln Reypiofem sty corfe oo o} (™ kel @ wlm wme
=f&= (1onization energy) N4j a4l STAG! (3 27 2

(AY s 287 2pb 2gl (B) 1s°2s? 2p® 3s2

('} 157 257 2pb 382 3pl (D) 15?252 2p® 352 3p2

Na-0; is produced in reaction between H,0, and NaOH. Here the role of H,0, is

(A)  as an oxidising agent (B) asanacid

(Cy  asabase (D) as a reducing agent

H,0, Wi NaOH 93 R&FmT Na,0, Berin 2u | @& Ridmm H,0,-93 e @&

(A) ST wref (B) wmifsTe e (C) =ITE F (D) Re=EFs

Which statement is incorrect about complexes formed by the lanthanoids ?

(A) Hard donor higands are favoured

(B) High coordination numbers (more than six) are often observed

(C)  The 4f atomic orbitals do not play a significant part in metal-ligand bonding
(D) Agqua ions are typically 6-coordinate

Lanthanoid complexes 3=ifd@ = feqfeld g2

(A) Hard donor ligands @féT favoure

(B) 9 3T (coordination numbers) FIKENS B (ZLIF (ATF () (7L T |
(C) G- TS T/ 4f AFRE orbit ofe vrge)el wiie! ~imw Fra )

(D) AR SFFGE (Aqua ions) TS B HNEY-INAT (6-coordinate) RFE 57|

18
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m-dinitrobenzene can be converted to m-nitroaniline by reduction with

(A) RaneyNickel (B) LiAlH, (C) (NH,),S (D) Na/C,HOH

- SIEARGTATECE MG e Fars (o1 Reral g s m?
(A) i frczt (B) LiAlH, (C) (NH),S (D) Na/C,H OH

The comrect IUPAC name of

H,C - C(CH,), - CH = CH, is

{A) 3.3, 3—trimethyl prop—l-ene
(B} 1,1, I-trimethyl ct—propene
(C) 3, 3—dimethyl but-1-ene

(D) 2, 2—dimethyl but-3-ene
H,C - C(CH,), - CH = CH,, cltaifbs 5 i =&
(A) 3.3, 3 GRRfERe o139
(B) L. 1, i BiEfeize o-cenfom
(€) 3,3 R Res-1-2
(D) 2,2- idfuize fRE6-3-29

Amongst the following compounds, the one which would not form a white precipitate with

ammonical silver nitrate solution i3
(A) HC=CH (B} H3C—CEC~CH3

(C) H,C-C=CH (D) CH,CH,CH,C=CH

e sohkn N0 QG STE-ge Brtert TIRE6 TR Ao e ¥ A
BT B FALS AT A ?
(A) HC=CH (B) H,C-C=C-CH,
(C) H,C-C=CH (D) CH,CH,CH,C=CH
19 | P.T.O.
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59.  Which combination of reagents used in the indicated order will give m-nitropropylbenzene

from benzene ?

(A) 1} conc. HNOj/conc. H,S50,.
2)  CH,CH,CH,/AICI,

(B) 1}y CH,CH,CH,CIAICI,,
2)  conc. HNOy/conc. H,80,

(¢) 1) CH,CH,COCKAICL,,
2)  conc. HNO,/conc. H,S0,
3) H,NNH,/NaOH

(D) 1) conc. HNO;/conc. H,S0,,
2)  CH;CH,COCHAICL,

3)  H,NNH,/NaOH

frfafre fetrrafem oot @i Qfem care (WO1-TIRG 2eie @fEw Sesimis 7y 2
(A) 1} conc. HNO;/conc. H,80,,
2)  CH,CH,CH,/AICI,
(B) 1) CH,CH,CH,CIAICL,,
2)  conc. HNO;/conc. H,S0,
(C) 1) CH;CH,COCKAIC,
2) conc. HNO,/conc. H,S0,
3} H,NNH,/NaOH
(D} 1) conc. HNOy/conc. H,SO,,
2)  CH,CH,COCHAICI,,

3)  H,NNH,/NaOH

20
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60. Which of the statements (A) — (D) about the réaction profile below is false ?

A

TS, T3,

maolecular energy

t
reactant product

reaction coordinate

(A) The product is more stable than the reactant.
(B) The second step is rate determining.
{C) The reaction 15 exothermic.

(D) The equilibrium constant is greater than 1 if the molar entropy change is negligible.

fomo Rferat ceitwi3s (reaction profile) It i R faam

intermediate

molecular energy

reactant p roduct

reaction coordinate

(A) fRfFrze gar Rfsmiws smd @ R
(B) fiferam feSim a1+ [Ndfiaw (rate determining)
() RiFw oo

(D) (AT GRGH ARRETCE Falely 421 QLT 3 LICFA WA | 7 (7
21 P.T.O.
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Which of the following is the major product when one mole of propanone and two moles

of benzaldehyde react in presence of catalytic amount of NaOH ?

OH ©

| il
(A} PhCH CH2 C - CH3
O
i
(B) PhCH =CH C CH,

OH O OH

& |
(C) PhCHCH, C CH, CHPh

O

]
(D) PhCH=CHC CH=CHPh

SR ST NaOH 97 TofEfere 3 Giiet AN @92 12 (NI (qHepimiegiRred R

e sy fAfEFmars simefs o=

OH O

| !
(A) PhCH CH,C - CH;

O

|
(B) PhCH=CH C CH,

OH O OH

i ] |
(C) PhCHCH, C CH, CH Ph

0O

|
(D) PhCH=CHCCH=CHPh

22
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For the following anion,

O CH,

the resonance structure that contributes most 1s

o O

| 1 |
@ IR (B)

CH, O CHj
O O~
/H\/l\
©  cH;, N O CH, (D)
®

0
| 1
/\@/-\
CHy O CHj
o 0
| |l
B IR (B)
CH; O CHj
O o~
/Il\/l\
(©) CH, o, o ®

23

CHs O CHj,
I
/\/\
CHy N ~ O CHj;
@

CH; O CH;
M
CHy O CH,
P.T.O.
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Consider the following nuclear reactions :
238 Y Y., A -
L}:M—‘—> xN 2o XI\—) BL+2B .

The number of neutrons in the element L 1s :

(A) 142 (B) 144 (C) 140 (D) 146
frafafie coulga RiTmafae o

M AN =20 xN—> L+ 2B

L ¢T3 feEw #eyt %ot

(A) 142 (B) 144 (C) 140 (D) 146

Consider the following compounds :

I?r H Br H? EBr
K L M

Which one of the following statements is correct ? _
(A) OnlyK forms a precipitate on treatment with alcoholic AgNQO, solution.

(B) Only L forms a precipitate on treatment with aleoholic AgNO, solution.
(C) Only M forms a precipitate on treatment with alcoholic AgNO, solution.

(D) K. L. and M form precipitates with alcoholic AgNO; solution.

forsfefie (Nsialer o 15 e 39 IEefE Wy (Sl AdT 2

br H g H Br
5 X Y

(A)  (@<eTarg K (e SHiEigay AgNO, TaUes 05 SHeFe) Tess 9l |
(B) (A& L (T SYETIEAT AgNO, FITR N0 YL BLAT A |
(C) RETa M (il SYRTTZAT AgNO, TTEH L ST BeoAR A |

(D) K. L. 98 M 5a (TR Seaizeta AgNO, TR K S Sesin 30 |
24
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The spin-only magnetic moment of [Cer]4‘ {atomic number of Cris 24) 1s

(A) O (B) 1.73BM (C) 2.83BM (D) 4.9BM
[Cerj"'" &% spin-only magnetic moment €& (Cr-a9 #iFwiq] FaE 24)
(A) O {(B) 1.738M (C) 283BM (D) 4.9BM

‘Among the following groupings. which one represents the set of iso-electronic species ?

(A) NO'.C,*. 0, CO (B) N,.C,*".CO.NO
(C) CO.NO*,CN,C,» (D) NO.CN7,N,.0,
frrfeife sSiRele I0g (@[S TN-3eeEaT ?

(A) NO™.C,*,0,.CO (B) N,.C,*,CO.NO
(C) CO,NO™,CN-, G, (D) NO.CN,N,. 0, .

In the complex ion [Cu (CN)4]3‘ the hybridization state, oxidation state and number of
unpaired electrons of copper are respectively

(A} dsp?, +1,1 (B) sp'.+l,zero (€C)y spd +2,1 (D) dsp’, -2, zero
e W [Cu (CN),]> -9 FITIT FeFae oy, Sae #eA G2 [QUee 2eeiahn ARam
TG :

(A) dsp?, +1,1 (B) sp, +1, zero (C)y spt, +2.1 (D) dsp?, +2, zero
, : C 1

The maximum number of 2p electrons with electronic spin = — 5 are

(A) 6 (By 0 €y 2 (Dy 3

1 _ .

2p BFRGL — 5 XY CITALBI Ry (4B A0 LAwq Kl =

(A) 6 By 0 (Cy 2 (D) 3

For N3—, 02, F - and Na*, the order in which their ionic radii varies is

(A) N*>0>F >Na" (B) NZ>Na >0 >F"

(C) Na*>0»>N*>F- (D) O* >F >Na">N"

N3-, O, F~ @3¢ Na*, % S A9 & &5

(A) N¥>0Q*>F >Na" (B) N> >Na >0 >F"

(C) Na~>0? >N*>F (D} O* >F >Na'>N¥

Of the following atoms, which one has the highest n/p ratio 7

(A) Nelb ) (B) 016 (C) F[(v (D) Nl(‘n
o7 siEalem wrg @Wha np SEprel i ¢
(A) Ne]() (B) O]h (C) Flt’) (D) N]b

25 P.’1.0,
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Category - 11 (Q.71 to Q.75)

Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any
combination of more than one answer will fetch -2 marks.

TS Suz A e Bu% e & TWE A 9 Su PAre W a e oIk Sew e

-3/ TR AR
71.  Which reaction is not appropriate for the synthesis of the following ?
O
-
Y
Mg Br
/\/
A) 1) Et,0
( | + CHyCN ———2—»
= 2) H,0"
Mg Br
(B) <J/ . \/H\ 1! Et.aO
AN 2) H,0*
o] O
f/\ Br I H
(C) « [ . OFt 1) NaOEt, Et OH -

2) H,S0,, H0, A

0]
Li ”
(D) O/ * \/\#_,..” THF _

2] H,0°

5 AT T R AT Ty RewafH (F @ AEol g T ?
O
I

Mg Br
< 1) Et,0
(A) @ + CH4CN —1 B0
2) H,0*
Mg Br O
(B) /|/ + \/Il\ _lJ_EtZQ_y.
A ~ 2) H,0"
o)
//\Br | I
(C) O +/\/\OB 1) NaQEt, EtOH
' 2 H,80,, H,0, 3
o

I
o O i
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The major product obtained upon treatment of

Y - NH’_)
cC
Cl

with NaNH, and liquid NH; is

NH. O
SN (\/ 2 (B) | P
e
NH, NH,

| \(7
o
© Oﬂ ) N
NH B

RN /NH’A
@(\ &3 A% NaNH, @ &8e NH, @7 Rferarn Seorm g (b =
cl

NH,
_NH, | S
| \(\/ ® [
(A) P
NH, NH,

L
o U0 o <,
NH H

Which structures for XeO, and XeF, are consistent with the VSEPR model ?
(A) XeO,, trigonal pyramidal; XeF,, square pianar

(B) XeO,, trigonal planar; XeF,, square planar

(C) XeO,, trigonal pyramidal; XeF,, tetrahedral

(D) XeOs, trigonal planar; XeF,, tetrabedral

VSEPR e SR XeO, 42 XeF, &7 (I #6aef (structures) B4YE |
(A) XeO,, faredim Paiffe; XeF,, Io-meay

(B) XeO,, Tt swea; XeF,, Iof-AxSAT

(C) XeO,, farzidm Prafie; XeF,, bgeadn

(D) XeO,, 7 7w, XeF,, Fgeadn

27 : P.T.O.
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If CO, gas is passed through 500 ml of 0.5(M) Ca(OH},, the amount of CaCO, produced is
(A) 10g (B) 20g €y 50g (b)) 25g
500 ml 0.5(M) Ca(OH), B3T3 5035 T CO, %1 2i31f%e F2s1 Bestw CaCO, 47 AN 2@

(A 10g (B) 20g (C) 50g (D) 25g

The emf of a Daniel cell at 298 K is E,. The cell is
Zn | ZnSO, (0.01M) || CuSO(1M) | Cu

When the concentration of ZnSO, is changed to IM and that of CuSO, to 0.01M, the emf

changes to E,. The relationship between E, and E, will be
(A) E,-E,=0 (B) E,<E,

(C) E,>E, (D) E,=10%E,

298 K Bom @f eifitas (e emf 29 E,| | (75 21

Zn | ZnSO, (0.01M) | | CuSO,(1M}) | Cu

ZnSO, T Tg ARRET I IM Fq T Gk CuSO, BT 99¢ 0.01M FA1 78, R}

*f#2f¥S emf E, | UHLE, E, 3% E, T TG TE0 29
(A) E,-E,;=0 (B) E,<E,
(C) E,>E, (D) E,=10°E,

28
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Category - 111 (Q.76 to Q.80)

One or more answer(s) is (are) correct. Correct answer(s) will fetch marks 2. Any

combination containing one or more incorrect answer will fetch 0 marks. 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,

a3 T it Tuz R w1 o Ade Sux e § 799 *1 g Swue fre W
@ 3 g7 Be3 FT g Sew We 0 *mre @ g TeR 7 9F 9@

Hfd=w Tong A M T U= ST AR } x @ 0 HfSe Sow phew SR W WA /W

76.

77.

= 36 73w Bux Aw oF

Which of the following statements are correct for the following isomeric compounds 1 and
II:

COOH H
H—'—NH2 HQN—'— CH,

‘IJH‘.« COOH

() (I
(A) Iand Il are enantiomers (B) Iand II are both optically active
(C) Iis D-alanine while I is L-alanine (D) Iand II are diastereomers
e Tarad (@t 1 ¢ 11 93 o7 I8 SRpefd wfds

COOH H
H+NH2 H2N+ CH,

CH, COOH

(5 (1)
(A) 1@ Il ga=ieug (B) 181l TeE% WA AfFT
(C) 1%& D-wpienfae g i1 2o L-suaifew (D) 11l ermifsfaen

Which of the following statements are correct with reference to isoelectric point of alanine ?
(A) Atthe isoelectric potnt, alanine bears no net charge
(B) At the isoelectric point, the concentration of the zwitterion 1s maximum,

(C) Ttis not the average of pKa, and pKa, values

(D) Alanine will have a net positive charge at pH below the 1soelectric point.
wefenag iscelectric point At Asa ITaf w0y Frafnfdae

(A) Isoelectric point-Q Sy FALARITE inet) (TS HiyA ARCF 1

(B) Isoelectric point-& zwitterion-&3 AN 3K HIZLS (I

(C) & pKa, 32 pKa,7 15 7%

(D) Isoelectric point-<< =6 (W8 pH-q SHEATICTY (WG Wi LT

29 P.T.0.
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Consider the proposed mechanism for the destruction of ozone in the stratosphere.
0,+C{—— CI0+ 0, ClIO+0;—— €7+ 20,
Which of the statements about this mechanism is/are correct ?

(A)
(B)
(©)
(D)

Clis a catalyst

O, is an intermediate

Equal amounts of C/ and C/O are present at any time

The number of moles of O, produced equals the number of moles of O, consumed.

BIIRFRE O RO o #wfde mechanism 52
0,+CI—>CI0+0,  ClO+0,—Cl+20,

v el / Rgfeef @& mechanism Sitg A 2

(A)
(B)
(C)
(D)

Claaf’ 5y 5%

0, <3 intermediate

(T (I N FueAfFm C/ G CIO €T

Tesifte O, 97 (e 7T, Ruafere O, et T s

Which of the following statement(s) is (are) correct ?

(A)
(B)
(C)

(D)

The electronic configuration of Cr (at. no: 24) is [Ar] 3d” 4s'.

The magnetic quantum number may have a negative valuc.

In Ag (at. no: 47), 23 electrons have spins of one type and 24 electrons have spins of
opposite type.

The oxidation state of nitrogen in HN, is - 3.

s (reT (TN O/ oYyelE 7w

(A)

(B)
(C)

(D)

Cr (91 24) O3 AN IERRA [T [Ar] 3d° 4s!

(I (TR AU WA UGS 2T #MT |

Ag (TWE 47) AL, 23 5 Aepra gof (@ s, 24 5 reGrae 3o wig fRsde
L

HN, CRITS! WIRBTSas e ¥ — 3

Equal quantities of electricity are passed through 3 voltameters contaiming FeSO,,
Fe,(80,), and Fe(NO;);.
Consider the following statements :

(1)
(2)
(3)
(A)
(€
Rk

The amounts of iron deposited in FeSO, and Fe,($0,), are equal.
The amount of iron deposited in Fe(NO,); is 2/3™ of the amount deposited in FeSO,.
The amount of iron deposited in Fex(SO,); and Fe(NO,), are equal

(1) is correct (B) (2)is correct
(3) 1s correct (D) both (1) and (2) are correct

foxb CerBIieIa FeS0s, Fez(S04)s @ Fe(NQs): Tl FATIR Wiry AR={faale [e

Ao e, Frefafs Rfeafe R 37

oy
(2}
)
(A)
(C)

FeSO, 2 Fe(S0,), 47 (HL Fusifaatd (717 At 2|

Fe(NO,), 97 CFL A{%ee (AT =i FeSO, 49 (0T FRS (MR Al 2/3 ©1ot |
Fe,(SO,), €3 Fe(NO,), &% (a SN (o112 Afws 20

(1) ;A= (B) (2) wABE

(3) RADT (D) (1) 8 (2) TorR AT

30
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