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INSTRUCTIONS

1. This question Paper contains only MCQ type objective questions divided into two
parts (viz. Physics and Chemistry), each having three categories namely category-|,
téate%ng-ll and category-lil. Each question has four answer options given, viz. A, B,

and D.

2. 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.

3. Category-ll: 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.

4. Category-lil: 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 aiso no incorrect answer is marked
then score = 2 x number of correct answers marked/ actual number of correct
answers.

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 t0 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 +n 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 OMRs will be processed Dy electronic means. Hence it is liable 10 become
invalid if there is any mistake in the question booklet 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 inthe 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
of careless handling by the candidate will be sole responsibility of candidate.

11. 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.

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.
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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.

o Bua A % BeT WA d T A S B Fre e 11 (v vt S fre -3/8
¥4 A

1. The wavelength of second Balmer line in Hydrogen spectrum is 600 nm. The wavelength
for its third line in Lymann series is

(A) 800nm (B) 600 nm

(C) 400 nm (D) 200 nm
mﬁwmmﬁﬁmMWMWmtﬁwﬁmﬁammw
(e

(A) 800nm (B) 600 nm

(C) 400 nm (D) 200 nm

2. A ray of light strikes a glass plate at an angle of 60°. If the reflected and refracted rays are
perpendicular to each other, the refractive index of glass is

3 |
(A) 3-,5- (B) 3 ©) 3 D) 3

<3 e G TAE 60° CIIel oifoe ze1 | efafers afi ¢ 2fEe A A7 779
e 1053 AfS=E 2

b |

(D) 43

o=

(A) 5 (B) ©)

3.  Light travels through a glass plate of thickness t and having refractive index p. If ¢ be the
velocity of light in vacuum, time taken by the light to travel through this thickness of glass
1S

3t te ut D) ut
A o B) ey (D) nte
G2 H57 TARA (34 t | T ASRIE lwwwmcuw«hm
SfGT FA0S AR (T FTF =10 ©f T4,
X tc 1 DY ut
(A) = (B) © 3 (D) Hte
3 P.T.O.
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If x = at + bt®> where x is in metre (m) and t is in hour (hr) then unit of b will be
(A) m%hr (B) m (C) mhr (D) m/he?
W x = at + bt T U x fBIA (m) GI% t TOR (hr) 21 321 T SIEH b-9F G335 (A

(A) m?hr (B) m (C) m/hr (D) m/hr?

The vectors A & B are such that |K + ﬁl = |K - I_B'J . The angle between the two vectors will
be

(A) 0° (B) 60° (©) 90° (D) 45°
A ¢ B vt cs¥2 7P owta 1 & + B| = A - B| 20 9@ & 7 (&34 AP el e 2
(A) 0° (B) 60° (C) 90° (D) 45°

At a particular height, the velocity of an ascending body is u. The velocity at the same
height while the body falls freely is

(A) 24 (B) -u € u (D) -2u

1= AR Twetn Bl <= a9 @7t U | SRRy AT T 5% «eR Swem I8 (vl 3]

- - —

(A) 2u (B) -u () u (D) -2u
Two bodies of masses m; & m, are separated by a distance R. The distance of the centre of
mass of the bodies from the mass m, is

i mZR m,R m,m, m, + m,
(A) m, +m, ~(B) m, +m, (C) m|+m2R (D) m, R

m, @R m, SN R TG TG Y R | D SAIE m, ©F vAH 390 220S (T F0Y
SRS S T =

m,R m,R m,m, m,; + m,
(A) m, +m, (B) m, + m, © m,+m,R (D) _'"| R

-
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12.

PC-2016
The velocity of sound in air at 20 °C and 1 atm pressure is 344.2 m/s. At 40 °C and 2 atm
pressure, the velocity of sound in air is approximately
(A) 350 m/s (B) 356 m/s (C) 363 m/s (D) 370 m/s
20 °C SIN[A 8 G IMESAN BTt ASTH w91 344.2 f/GA1 40 °C oot € 2

| IREGAR T IASTH *THA (9 &AW

(A) 350f%/ (B) 356f/ (C) 363f/ (D) 370f/&

The perfect gas equation for 4 gm of hydrogen gas is

(A) PV=RT (B) PV =2RT (C) PV= % RT (D) PV =4RT
4 25 BTG SO G0 S SUis FAR3 Q

|
(A) PV=RT (B) PV=2RT  (C) PV=35RT (D) PV =4RT

If the temperature of the Sun gets doubled, the rate of energy received on the Earth will
increase by a factor of - ;

(A) 2 (B 4 (C) 8 (D) 16
el sttt 1 e 20 T R3S (Ml s 79 Fved @ o
(A) 2 (B) 4 (C) 8 (D) 16

A particle vibrating simple harmonically has an acceleration of 16 jcms‘z when it is at a
distance of 4 cm from the mean position. Its time period is

(A) s (B) 2.572s (C) 3.142s (D) 6.028s

mmﬂﬁwﬁaﬁwmwwwmnmmwmm% cms 2|
o o e

(A) s (B) 2.572s (C) 3.142s (D) 6.028s

Work done for a certain spring when stretched through 1 mm is 10 Joule. The amount of
work that must be done on the spring to stretch it further by 1 mm 1s

(A) 301J (B) 401] (C) 10]J (D) 20)

3T} Pt -7 7 1 mm SIS IF 30T 2 10 Joule | GF A | mm FEITS (At S
S 3

(A) 30) (B) 40J (C) 101] (D) 20
5 P.T.O.
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14.
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If the r.m.s. velocity of Hydrogen gas at a certain temperature is c, then the r.m.s. velocity
of Oxygen gas at the same temperature is

C L C

(A) 3 (B) 1 ) 3 (D)

(FIe TWOM TGS MAT §& ¢ 21929 ¢ 2e, @ 9% Tzwen WHE PR T 1%
s TR

N6

=
10

oo
(ST e

(D)

=l

(A) (B) (C)
For air at room temperature the atmospheric pressure is 1.0 X 10° Nm ™ and density of air
is 1.2 Kg m™. For a tube of length 1.0 m closed at one end the lowest frequency generated
1s 84 Hz. The value of y (ratio of two specific heats) tor air is

(A) 2.1 (B) 1.5 (C) 1.8 (D) 14

LAY SIANIAR IFE 619 1.0 x 10° N~ 9R I 19 1.2 Kgm ™. 3fb ¢ ¢ 3% 1.0 m AN
AR CFE AW Poroo TN IS 84 |12 3 SR AT (LT  (HTAFS SIoQTaa S ) -3
LICE-L

(A) 2.1 (B) 1

L

(C) 1.8 (D) 1.4

A gas bubble of 2 cm diameter rises through a liquid of density 1.75 gm cm™ with a fixed
speed of 0.35 cms™. Neglect the density of the gas. The co-efficient of viscosity of the

liquid is
(A) 870 poise (B) 1120 poise (C) 982 poise (D) 1089 poise

2 cm JILHE 426 P g7 0.35 cms | B QAT 1.75 gm om ™ w09 S0 W A B |
IR TY BLAH] 3 | SR AHSE T3

(A) 870 poise (B) 1120 poise (C) 982 poise (D) 1089 poise

The temperature of the water of a pond is 0 °C while that of the surrounding atmosphere is
—20 °C. If the density of ice is p. coetficient of thermal conductivity is k and latent heat of
melting is L then the thickness Z of ice layer formed increases as a function of time t as

60k - [22E 2 _ 40k 2 40k
th (B)y Z= th (C)Z—pL t (D)Z-th

CPI #FTRA T ©T 0 °C | BIITE IBEOTa g Swet -20 °C | I90e Y p, AR
Aot L, iR k 2061 TR t-99 7Y 2% YIT 9 (Z) e 7o 777,

(A) 72 =

60k 40k 5 40k 40k
A) ZP=—=t B) Z=Al— o= o, 208
(A) oL (B) oLt Oz pL\ﬁ (D) Z oL "
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18.

19.

20.
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1000 droplets of water having 2 mm diameter each coalesce to form a single drop. Given
the surface tension of water is 0.072 Nm™'. The energy loss in the process is

(A) 8.146x107*) (B) 44x10*) (€) 2.108x10°) (D) 47x107")

3 TR BB 0.072 Nm™' | 2 mm IR 1000% wifd «=fie 2w «fb 7@ &l o1ow
A0 & B T

(A) 8.146x10%] (B) 44x10*) (C) 2.108x10°) (D) 4.7x10"])

A zener diode having break-down voltage 5.6 V is connected in reverse bias with a battery
of emf 10 V and a resistance of 100 €2 in series. The current flowing through the Zener is

(A) 88mA (B) 0.88 mA (C) 44mA (D) 44mA

5.6 V oga e R 93l oz vitare @3 100 Q @Y @32 @36 10 V IJHIRA7 0% =N
AT RANT - FAMN! 291 | (@103 W T eiiesia 23,

(A) 88mA (B) 0.88 mA (C) 4.4mA (D) 44 mA

In case of a bipolar transistor } = 45. The potential drop across the collector resistance of
1 kQ is 5 V. The base current is approximately

(A) 222 pA (B) 55pA (C) 111 pA (D) 45pA

G T BRRrOIE B = 45 | Ne2ed @K | kQ , T 12 2T RS #1193y 5 V | g g
o

(A) 222pA (B) 55pA (C) 111pA (D) 45pA

An electron enters an electric field having intensity E=3i+ 6j + 2k Vm™' and magnetic

o T . E s g ; i B B sl :
field having induction B = 2i + 3j T with a velocity V=21 + 3 j ms™. The magnitude of

the force acting on the electron is (Given € =—1.6 X 10°1°0)
(A) 2.02x10°'*N - (B) 5.16x107'°N -
(C) 3.72x 107N (D) 4.41 x 107"*N

@B BERETV = 21 + 3] ms” @0 E =3i + 6] + 2k Vm™! &Rwe0 ofRTHE @R
B =20 +3) T QR0 M9 ORI o A EREA0 PR FAMie e W R
(8 e=-1.6%x10""°C)

(A) 2.02x107"®N (B) 5.16x 107'°N

(C) 3.72x 107N (D) 4.41 x107"*N
7 P.T.O.
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21.  Two coils of self inductances 6mH and 8mH are connected in series and are adjusted for
highest co-efficient of coupling. Equivalent self inductance L for the assembly is
approximately

(A) 50mH (B) 36mH (C) 28mH (D) 18mH

(= R 6mH '8 SmH FPNTET 4% PR AN 211 GTHE TAS O°IE FLS 20
ARAEDT GO T L 33 &AiF

(A) 50mH (B) 36mH (C) 28mH (D) 18mH

22. An 1yF capacitor C is connected to a battery of 10 V through a resistance 1 MQ. The
voltage across C after | sec is approximately

(A) 56V (B) 78V (C) 63V (D). 10V

GIM [PF MR | MQ @RE T 10 V YOI 70X Q@M 331 29| 1 CS 79 At
NI e wr o,

(A) 56V (B) 78V (C) 63V (D) 10V

23. Two equal resistances, 400 Q each. are connected in series with a 8 V battery. If the
resistance of first one increases by 0.5%, the change required in the resistance of the second
one in order to keep the potential difference across it unaltered is to

(A) increaseitby 1 Q (B) tncrease it by 2 2
(C) increase it by 4 ) (D) decrease it by 4 Q2

%6 400 Q IR I FRATH 3 8 V G A0 AN ZCACR | AL=DA @MY 0.5% ASIA
fadtafba iy 3 #iffEw are T Ry e ~ida wsifAafds Qe o @,

(A) 1 QT AT (B) 2 QTS TR
(C) 4QIICE TR - (D) 40 e I

24. Angle between an equipotential surface and electric lines of force is

(A) 0° (B) 90° (C) 180° (D) 270°

G AT TFA ARE Bibe FATAN (T (3 Teoiw I O &

(A) 0° (B) 90° (C) 180° (D) 270°
8
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25. Equivalent capacitance between A & B in the figure is

26.

(A) 20uF (B) 8uF
(C) 12yF (D) 16yF
B gt e e

foraz A € B Rz w0y oy uey =,
(A) 20pF (B) 8yF
(C) 12pF (D) 16 uF

1

L]

Two wires of same radius having lengths /, and I, and resistivities p, and p, are connected

in series. The equivalent resistivity will be

Pt Py, . Pyl * Paly
B +p, S
L |
Pili=Paly Pkt Py
© 17, LNy =

Y TAICE 1 I I 8 ., R ST O TRITH [, 13X 1y 1 o et soeaic
IO 1 2L R 0 CARIS 2

Ny Pt el Pl Pty
(A) Py TP ®) hth
P/ Paly P&yt o,
© S ® iy
9. P.T.O.
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A hollow metal sphere of radius R is charged with a charge Q. The electric potential and
intensity inside the sphere are respectively

Q Q _Q
(A) 2 E“.Rz and ame, R (B) 4KEﬂRandZem
an E‘,Q Q
L) &
(C) Zeroand Zero (D) R 4“_ < R

Rmmmmmcmqumwmcmmwmm
A IS

Q 0 . ° Sl
(A) Rg and ame, R (B) ame R and Zero
4dn e Q Q
(C) Zero and Zero (D) R 41: €, R2

The potential difference V required for accelerating an electron to have the de Broglie
wavelength of 1A is

(A) 100V (B) 125V (C) 150V (D) 200V

3 FEIPHAR W oA SRS | A 28T T (T ST Arem IERRAIE GRS F40¢ 231
ol %

(A) 100V (B) 125V (C) 150V (D) 200V

The work function of Cesium is 2.27 eV. The cut-off voltage which stops the emission of
electrons from a cesium cathode irradiated with light of 600 nm wavelength is

(A) 05V (B) -02V (€C) -05V (D) 02V

et F1G e 2.27 eV | 93fb Fiferars ices Eoig 600 nm S TG wIeEl A
% | (¥ fo3f faeta Srerel= fesiae 3% 203 TR O 919 24

(A) 05V B) -02V (C) =03V (D) 02V

. - The number of Broglie wavelengths contained in the second Bohr orbit of Hydrogen atom

IS

(A) 1 | (B) 2 () 3 (D) 4

QAGILE RN GO (I T (X MYS W 3o oonf s i g,

(A) | (B) 2 (€) 3 (D) 4
10
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Category — 11 (Q.31 to Q.35)
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.
qof Bux AW AfBw ez e 799 1R T Bz A Wt 2 reiw il Bew A
/R TR A -

31. For Fraunhoffer diffraction to occur,
(A) Light source should be at infinity
(B) Both source and screen should be at infimty
(C) Only the source should be at finite distance
(D) Both source and screen should be at finite distance.
BT SAHIETH &)
(A) AR T ST FATL IS < |
(B) Itz Ted @R #if TenFR S H0T IS WA
(C) (3@ =i AN AT IS A |
(D) AR Tea R #ii SRS FHAIN HRLF AUTE A |

32. The temperature of a blackbody radiation enclosed in a container of volume V is increased
from 100 °C to 1000 °C. The heat required in the process is
(A) 4.79 x 10%cal (B) 9.21 x 10cal
(C) 2.17 x 107%cal (D) 7.54x 10 *cal
'V S UG g3t 3w RFarE Twet 100 °C (WF A 1000 °C T T\ 96
ATEAT SITHA AR
(A) 4.79 x 107*cal (B) 9.21 x 10 cal
(C) 2.17x107*cal (D) 7.54x 107cal

33. A mass of 1kg is suspended by means of a thread. The system is (i) lifted up with an

B

acceleration of 4.9 ms™. (ii) lowered with an acceleration of 4.9 ms ~. The ratio of tension
in the first and second case is

(A) 3:1 (B) 1:2

(C) 1:3 (D) 2:1

IKg &3 <3l oW QR SR | JUFI JIFHTF 4.9 ms > GAC (i) AW (O R
(i) s ATt 2057 | 2w @ RS (T Direa JAre 2

(A) 3:1 (By 1:2

(Cy 1:3 (D) 2:1

11 P.T.O.
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35.
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o 7 _
The effective resistance between A and B in the figure is 75 Q if each side of the cube has

1€ resistance. The effective resistance between the same two points, when the link AB is

removed. is

7 5 ' 5
(A) '1—2(1 (B) 130 (©) gﬂ (D) 30

fova < oM N G 1 Q 1 A '€ BRI B G 150 | T AB CRpalB s
(ST TH TN A 8 B3 TP P (AN TH

| 7 5 | 7 ' 5
(A) 130 B) 13 - (©) 3Q (D) 70

A current 1 =1 ¢™ is flowing in a circuit consisting of a paralle] combinition of resistance
R and capacitance C. The total charge over the entire pulse period is,

2.
it
B) 3

> ™

(A)

1A
© k. ; | (D) e

RIS AR T6 R A8 C 17 RO 380w 1 = [ ™ wfoe ome a1 Aovafba ot

! 2

@ 5 (B) -{2

1A

€) 1) (D) e°
12
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Category — 111 (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 no incorrect answer is marked then score = 2 X number
of correct answers marked / actual number of correct answers.

a7 q qafte Ter e YR 0 v Pux fArw 7w *m vw Buw fire wew
= g3 uw Suw TE waifte Bew AT 0 wicare® tm o Vw1 O 9

3w Burs 3T T 7 ¢E S AR { x @ o 7fe Suw vhew Trae O Wt /EE
@ =% A3 Buz #fdw o W)

36. The distance between a light source and photoelectric cell is d. If the distance is decreased
| to d/2 then

(A) The emission of electron per second will be four times.

(B) Maximum kinetic energy of photoelectrons will be four times.
(C) Stopping potential will remain same.

(D) The emission of electrons per second will be doubled.

d 7Y SRES (@ SIES SR M (I WARFSoe (I AR 31 TR | Y
T d/2 <3 7,

(A) & ETaTS ofe AR 7Y IR0 TR
(B) ICETS SR LA A& praod T3
(C) i er a2 AT

(D) f% GIITs fFefe Trageaa ey fRed 23|

37. A train moves from rest with acceleration o and in time t, covers a distance x. It then

decelerates to rest at constant retardation B for distance y in time t,. Then

x B B_h

A) =g B) o=,
x By

(C) x=y D) V=,

qa (5 I S LTS o TR VA OF R R t, AT x 7Y I | 3 O 20 f T o,
FCH y WETT A0 (/T T | SIRCE

x B L

) £=2 ® o=t

x B

© 3% ® J e
13 P.T.O.
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38. A drop of water detaches itself from the exit of a tap when (6 = surface tension of water,
p = density of water, R = radius of the tap exit, r = radius of the drop)

39.

40.

2 Ro)'*

@ o (5g)

B
3 pg (B)

20 i
= > atmospheric pressure

(G =

5

"\Jll—-lﬂ

" 3pg
5 2:3
(D) r>(~“~ R“]

3 pg

3B BICAR I (AF 93 TAI~ AT #AT8 T (0 = HCER P0I, p = FER I9Y, R = I

mmuwﬁqﬂm

252]"“ 2 _ﬁ_]
(A) r:}(3 e (B) r> 5 on

20 (2R}
(C) = >IN oI (D) r> \EE—E_]

A rectangular coil carrying current is placed in a non-uniform magnetic field. On that coil

the total

(A) forceis non-zero (B)

force is zero

(C) torque is zero (D) torque is non-zero

93 TG (1% oFta o3 SR wweITR O Tl A 27 1 @ FERiR T S
(A) =T (B) <= T

(C) &= (D) BE=eyww

A charged particle of mass m; and charge q, is revolving in a circle of radius r. Another
charged particle of charge g, and mass m, is situated at the centre of the circle. If the
velocity and time period of the revolving particle be v and T respectively, then

(B)

0 v 99!
( ) V= 4“80111:

V=

] q9,9»
m | 4TEEUI'

16m'g,mir l6m’e,m,r
) T-= D) T= oM
(©) ‘\/ — (D) -

m, &7 6 q, WRITH G I r JRAICHA JBATY WIS IR | SR (FTH g, T4 S m, SEF
o b P ATHCR | iR 2B (391 8 AIGrReIE TR v @ T 20H,

_ q,9,r i} 9,9,
(A v \/4manm, (B) V=i A f4n'£,,r
16m°g,mir’ 167 ym,r
C) T= = —
(©) ‘\/ 99 R 99>

14
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CHEMISTRY
Category - I (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 — !4 marks.

S Buw A fde Bux At 3 TWa it w7 Bwwr et et o (o s Bww e -3 /8

41.

42.

43.

W A

Which of the following statements regarding Lanthanides is false ?

(A) All lanthanides are solid at room temperature.

(B) Their usual oxidation state is +3.

(C) They can be separated from one another by ion-exchange method.

(D) lonic radii of trivalent lanthanides steadily increases with increase in atomic number.

FrYAIRG G TifES 1 ST Ffe we

(A) TIEAIRCOR ATSIR YR T F

(B) SIHA TR WA IY T +3

(C) ion-exchange #&f® Qidl SIS T3 TALFA (YT *[oF 32 TH |

(D) +3 WIS SR 2701 s I AT HICS ST SR JPird I A |

Nitrogen dioxide is not produced on heating

(A) KNO, (B) Pb(NO,), (C) Cu(NO,), (D) AgNO,
o%E CINeRE @D Dee IATA TRHITE SIRTHIZG DR TH A1 ?
(A) KNO, (B) Pb(NO,), - (C) Cu(NOy), (D) AgNO,

The boiling points of HF, HC/, HBr and HI follow the order

(A) HF>HC/>HBr> HI (B) HF >HI>HBr > HC/
(C) Hi>HBr>HC/> HF (D) HCI>HF > HBr> HI
HF, HC/, HBr @& HI (Rstafera “goItes Ta% &1
(A) HF>HC/>HBr>HI (B) HF > HI> HBr > HCI
(C) HI>HBr>HC/ > HF (D) HCI>HF>HBr> HI
15 P.T.0.
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45.

46.

47.

PC-2016

In the solid state PC/; exists as

(A) [PC/,] and [PC/]" ions (B) covalent PC/; molecules only
(C) [PCL,]" and [PC/] ions (D) covalent P,C/,, molecules only
F3 SRER PO/ (Tt (T 13 < o 2o

(A) [PCL]" @R [PCI]" =a= (B) (WeTwIg AN PC/, &Y

(C) [PCL]" @R [PCI] & (D) = AACIAE P,C/,, oY

Which statement is not correct for ortho and para hydrogen ?

(A) They have different boiling points.

(B) Ortho-form is more stable than para-form.

(C) They differ in their nuclear spin.

(D) The ratio of ortho to para hydrogen changes with change in temperature.
- @ -GS TS Aoa SgfdeRm @D A e

(A) ST EHAE a1

(B) Y-GS *UIA1- 2GS STors! (3 g (stable)

(C) W eI g (spin) Stam

(D) Sreiiat AT e Wref- TR S 2GS Seile % 2|

The acid in which O-0 bonding is present is

(A) H,S,0, (B) H,S,0, (C) H,S,0, (D) H,S,0,
¥ WifEl T 0-O 3% Toif¥e =i 2o
(A) H,8,0, (B) H,S,0, (C) H,S,0, (D) H,S,0,

The metal which can be used to obtain metallic Cu from aqueous CuSO, solution is

(A) Na (B) Ag (C) Hg (D) Fe

CuSO,~3 SRR B (ATF 41T Cu *NSTR & (3 MY 7217 321 T Gl o7

(A) Na (B) Ag (C) Hg (D) Fe
16
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48. Ifradium and chlorine combine to form radium chloride, the compound would be
(A) half as radioactive as radium
(B) twice as radioactive
(C) as radioactive as radium

(D) not radioactive

T cafam ¢ R 3o R cfn @rite Besin 307, Tesifive (M
(A) it Porar o (SuEy o

(B) cafeaicaw wemiy fRod (valya =

(C) TR A= couiET =

(D) (CEwHH T

49. Which of the following arrangements is correct in respect of solubility in water ?
(A) CaSO,>BaSO, > BeSO, >MgSO, > SrS0,
(B) BeSO,>MgSO, >CaSO, > SrSO, > BaSO,
(C) BaSO, > SrSO, > CaSO, >MgSO, > BeSO,
(D) BeSO,>CaSO, >MgSO, > SrS0O, > BaSO,
R 7Y ARTOR H3% FFald fsfie wwefem g e
(A) CaSO,>BaSO, > BeSO, >MgSO, > SrSO,
(B) BeSO,>MgSO, >CaSO, > SrSO, > BaSO,
(C) BaSQ, >SS0, > CaSO, >MgSO, > BeSO,

(D) BeSO, >CaSO, >MgSO, > SrSO, > BaSO,

17 P.T.O.
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50. The energy required to break one mole of hydrogen-hydrogen bonds in H, is 436 kJ. What
is the longest wavelength of light required to break a single hydrogen-hydrogen bond ?
(A) 68.5nm (B) 137nm
(C) 274 nm - (D) 548 nm
GF G H, 07 QRGIE- RGNS T SI6TT 436 kI =ew 20arem | 5dfe @ ow
AT e H-H 3%+ ©Ie0s 7w ?
(A) 68.5nm (B) 137nm
(C) 274 nm (D) 548 nm

S1. The correct order of O-O bond length in O,, H,0, and O, is

(A) 0,>0;>H,0, - (B) H0,>0,>0,
(C) 0,>0,>H,0, (D) 0,>H,0,>0,
0,, H,0, &R O, (A1efRite 0-0 3%+ vz A< wafd 7

(A) 0,>0,>H,0, (B) H,0,>0,>0,
(C) 0,>0,>H,0, . (D) 0,>H,0,>0,

52. The number of ¢ and & bonds between two carbon atoms in calcium carbide are

(A) oneo,onern _ (B) oneoc,twon
(C) twoo,onenm (D) oneoc,1%n
AR IRIRE A, 4B IR =T T & G 1 IR G 5
(A) R o, = n (B) @bo,qbn
(C) wbo,wn (D) w®fo, 1% x

53. An element E loses one o and two B particles in three successive stages. The resulting
element will be :

(A) Anisobar of E | (B) Anisotone of E
(C) Anisotope of E | 24Dy Eitself.
WﬁtﬁﬂE%%ﬂ{ﬂﬁ&ﬁﬂfﬁﬂﬁ«ﬁa—?ﬂeﬁfWWﬁﬁﬁwﬁwﬂmm
(A) E @2 9iRmRE (B) E @3 wlBmhE
(C) E 93 Si3AMhIe (D) Efre3

18
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54. An element X belongs to fourth period and fifteenth group of the periodic table. Which of

35,

the following statements is true ?

(A) It has a completely filled s-orbital and a partially filled d-orbital.

(B) It has completely filled s-and p-orbitals and a partjally filled d-orbital.

(C) It has completely filled s-and p-orbitals and a half filled d-orbital.

(D) It has a half filled p-orbital, and completely filled s-and d-orbitals.

X (el ot iz oud iy Gk Ay MRS BRES | AT 31 THoT e
&3 s-orbital b #{¢f q=x d-orbital wefis spef

G s~ p-orbitals Yfb 7 R d-orbital B G opef

G s-GR p-orbitals 4’ #ff @R d-orbital B wgsje

4 s-4R d-orbitals Gfb #f G2 p-orbital B sy

(A)
(B)
©)
(D)

Which of the following plots represent an exothermic reaction ?

(A)

(©)

InKp

InKp

it erfaelr g R 3 et R fiv @

(A)

(©)

InKp

inKp

(B) InKp
%
(D) 'nKp \
%
® ko[
2
(D) nkp \
“
19 P.T.O.
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56. 1f P® and P are the vapour pressure of the pure solvent and solution and n; and n, are the

57.

moles of solute and solvent respectively in the solution then the correct relation between P

and P° is

I
I4) " P P[“l +II"z]

ﬂ— 4
(B). o _P["l o

n, P
@ v ()" pepdt s

fRrom @R G TR AwiBTet TUETH PO R P R @ HIAC AR @ FRCEF AR I n,

8 n, (1= 2201 P @k PU 3 W0 A oD

0_ 0,
(A) P _P[Hﬁﬂz]

n, 3
0 .
(B) P *P|:“|"'“2_

' n, n
(o Ll g o= (D) P=Mi= o

lonic solids with Schottky defect may contain in their structure
(A) cation vacancies only

(B) cation vacancies and interstitial cations

(C) equal number of cation and anion vacancies

(D) anion vacancies and interstitial anions

b SrER 33 IS Schottky defect IET SIS ARFCS I
(A) T WHIEF vacancy

(B) ®YIT B vacancy @R interstitial SRS B
(C) RIS O vacancy @ ST vacancy

(D) YT SPEN vacancy €% interstitial FRORTS SRS
20
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58. The condition for a reaction to ocmr spontaneonsly is-
(A) AH must be negative |
(B) AS muét be negative
(C) (AH- TAS) must be negative
(D) (AH + TAS) must be negative
Torydeny o3ft Rideu aefis zena € &
(z_ki AH ST YN T3
(B) AS SRR WNT I
(C) (AH - TAS) SRR $I3 TI
(D) (AH + TAS) SR 9= TI

59. The order of equivalent conductances at infinite dilution for LiC/, NaC/ and KCl is

(A) LiCI>NaCl>KC! (B) KCI>NaCl> LiCl
(C) NaCI>KCI>LiCl (D) LiCI>KCI>NaCl
LiCZ, NaCl G KC/ < S A1g 70 geurs e #fds o va—

(A) LiCI>NaC!>KC! (B) KCI>NaCl> LiCl
(C) NaCl>KC!> LiC! (D) LiCI>KC!>NaCl

60. The molar solubility (in mol L™') of a sparingly soluble salt MX, is *S”. The corresponding
solubility product is ‘Ksp’. S’ in terms of ‘Ksp’ is given by the relation

174 : 1/5
(A) s=(%§-) _ | (B S=(%)

(€) S=(256Ksp)"” ' (D) S=(128Ksp)"* |
% T TR TR MX, B! S’ | Sehol AU Q°1e 1 ‘Ksp’ | ‘Ksp® 9 HITATH. S’ &
Ksp)” ’ 175 '

(A) S“(m) (B) s-%ﬁ]
(C) S=(256Ksp)"” (D) S=(128Ksp)""
r - ~ P.T.0.
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61. Ozonolysis of an alkene produces only one: dicarbonyl compound. The structure of the
alkene is : '
(A) H3C ——CH —— CH—CH,4

® | |

Z

(©)

(D) CH; —— CH===CH—— CH==CH,
ft ey ewrIRRR RfdFm oy it R d Beom o W=l
(A) HiC CH===CH——CH, .

® | |

7

©

@) CHy —— CH== CH—— CH=——CH,

62. From the following compounds choose the mwiuch i8 not aromatic :

) g ®) O

©) D (D) Q H

gcollegedunias
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63. Amongst the following ‘compounds, the one that will not respond to cannizzaro reaction

upon treatment with alkali is

(A) CL,CCHO (B) Me,CCHO

(C) CiH,CHO (D) HCHO

e clsofem Yoy el wicEa (alkali) S+RRTe s Rfdsar s e
(A) CI,CCHO (B) Me,CCHO '
(C) CHLCHO (D). HCHO

64. Which of the following compounds would not react with Lucas reagent at rgom temperature?

(A) H,C=CHCH,OH (B) C,H,CH,OH
(C) CH,CH,CH,OH (D) (CH,),COH
frafeiRe (Moreferm wrg ceiafb ARtz Stemia s R wicd Ridet Fa e
(A) H,C=CHCH,OH (B) C,H,CH,0OH
(C) CH,CH,CH,0H (D) (CH,);COH

65. Amongst the following compounds the one which would not respond to iodoform test is

(A) CH,CH(OH)CH,CH, (B) ICH,COCH,CH,
(C) CH,COOH (D) CH,CHO
frsfafe cmofem oy Rl Scmrere Rfdmmm e o =re
(A) CH,CH(OH)CH,CH, (B) ICH,COCH,CH,

(C) CH,COOH (D) CH,CHO

23 P.T.O.
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Which of the following will be dehydrated most readily in alkaline medium ?

O
|

5

OH

J L
(A) v (B)
Q
JL/\/QH
”~

,

(©) (D)

R TGN I N (AT 7 (BT LS WA T SIS T (A dehydrated T) ?

O
|

s

(A)
(8] (D)
The correct order of basicity of the following compounds is
X
ANH: \NH
1 2
/t .
NH Hzﬂ)\nu
3 4
(A) 1<2<3<4 (B) 1<2<4<3 (C) 2<1<3<4
frfefde @stefem w3 «fe e o
/\\N /A\\
Hp NH
1 2
i i
! NH HaN P NH
(A) 1<2<3<4 (B) 1<2<4<3 (C) 2<1<3<4
2‘,

)J\/\/"“

(D) 4<3<2<]

(D) 4<3<2<1

gcollegedunias
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Which of the following reactions will not result in the formation of carbon—carbon bonds ?

(A) .Cannizaro reaction

(C) Reimer-Tiemann reaction -

o RIEIR CvTE (R IS bond sifde T are

(A) Cannizaro RfiFat

(C) Reimer-Tiemann f3fé&a

Point out the false statemerit.

(A)

(B)
©)

(D)

w1 Rl W= o7

Colloidal sols are homogeneous

Colloids carry +ve or —ve charges

Colloids show Tyndall effect
The size range of colloidal particles is 10 — 1000 A

(A) I o1 G AT Tl
(B) (WG 3 +ve I —ve SlGe-HIN ITHA A
(C) e fvew 2er 2wl 307,
(D) CRIPTAG FI ERIF 10— 1000 A

(B) Wourtz reaction

(D) Friedel-Crafts acylation

B) Wurtz Rfert

(D) Friedel-Crafts acylation

The correct structure of the drug paracetamol is

OH OH
@ [ B)
CONH, NHCOCH;
Bxy RONT JIT® JRICONER 459
OH OH
(A) ® [)
CONH, NHCOCH,

28

Cl
©
CONH,
Cl
(©)
CONH,

Ci
(D)
COCH,
Ci
(D)
COCH,

P.T.O.
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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.

G Bww A e Bwx fre T4 A o+ Buw fAte aA T T wﬂ#mﬁcﬂ
-3/] T A

71. Compound X is tested and the results are shown in the table :

Test Result

* aqueous sodium hydroxide is | Gas given off which tumns damp red
added, then heated gently litmus paper blue

* dilute hydro chloric acid is | effervescence, gas given off which turns
added lime water milky and acidified K,Cr,0,

paper green

Which ions are present in compound X ?

(A) Ammonium ions and sulphite ions

(B) Ammonium ions and carbonate ions

(C) Sodium ions and carbonate ions

(D) Ammonium ions and sulphate ions ,

@t X (& #AFwt 41 271 G OF FaArgaefd Nz R men =

Al e

*  wam enfeE ZRgeHRe @ 39t | [efe o e e b amiee
A SRR [HeIE Ted I T4 e IR

*  wg HC/ Caiot 3t 7o fofe o prEete FHRe (e 0
R wHF K,Cr,0, Fie s
Y I
(@ SEwefE (@5 X @ 36 2

(A) SHITTIAN ST 922 AITHRE SH
(B) iCwiferay =T 93R S SEW
(C) G S G I WA

(D) SHITIITEN g IR AATR0 SN
26
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73.

74.
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The time taken for an electron to complete one revolution in Bohr orbit of hydrogen atom is

dmnr nh?
(A) n’h? (B) 4mr?
4’ mr

Bhormmmmmmﬁ%ﬁmmﬁﬁwmmm
L

4mnr n’h?
(A) n2h2 (B) A

4
o o 2

Among the following, which should have the highest r.m.s. speed at the same temperature ?

(A) SO, (B) co, © o, (D) H,
N2 A r.m.s. B 2 Swory i 201 |
(A) S0, () O, © o, (D) H,

Tﬁe major products obtained during ozonolysis of 2,3 — dimethyl-1-butene and subsequent
reductions with Zn and H,O are

(A) Methanoic acid and 2-methyl-2-butanone

(B) Methanal and 3-methyl-2-butanone

(C) Methanol and 2,2-dimethyl-3-butanone

(D) Methanoic acid and 2-methyl-3-butanone

2, 3 —wiRfAefer- 1 -Refw w3 srarARiiTTE o Zn e H,0 waret Rertanst ehes oy CMstefer
w—

(A) T =i g 2-ﬁﬂ1&ﬂ-2-ﬂmrcm

(B) fatigmt «= 3-fiefRer-2-RTOIAH

(©) fereymer a3k 2,2-wf¥fieiter-3- BN

(D) firi=ifRe e g 2-fefte-3-FebEs

27 ' P.T.O.
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Identify X in the following sequenice 6f resictions

: G : X
CHs ?HT fH CHy— CH—CHy e flquio N
Br Br

(A) CH, nI:H _?H — CH,CH,CH,

Br NH2
i SO
2 CH,CH,CH,

CH, CH,CH,CHy4
¥ §

H H

(D) CHy—EH—FH—CHLHCH,
NH, NH, |
iR RfFmadefre Bedw X’ @ e

1. NaNH;,
2. Na in liquid NH3

CHy— CH—=CH— CHy—CH;—CHa
Br Br

(A) cHy— ti:h‘ ' (]‘.H CH,CH,CH;,
Br NH;

c H
® N

it CH,CH,CHg

CH:! CHECHE CH3

oy

H H

(D) .cHy CH—TH—CH CHCH
M, NH

e X

gcollegedunias
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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 qoifte Bwn W39 3w I e Bwx A § 791 a1 g7 Ouwt e wet
W a3 v Buw v e Buw fRte 0 i e v e A Qi g

3% Buws 3R ¥ A i Srarer o & x Tv W A B vrow TN SR Tt /wACA

76.

71.

78.

@ b %% Swx 3w v rwm

Which of the following statement(s) is (are) correct when a mixture of NaCl and K,Cr,0,
is gently warmed with conc. H,SO, ?

(A) A deep red vapour is evolved.

(B) The vapour when passed through NaOH solution, gives a yellow solution.

(C) Chlorine gas is also evolved.

(D) Chromyl chloride is formed.

NaCl @& K,Cr,0, fiat® siiv H,S0, @7 i ¥z Vex Teg #a1 711 R R ovea
frafaRe Rfvelm oy @R (ofer) 73w 2

(A) SN ZAE AT e Teow 2 | -

(B) Tesiw MM NaOH BT ANGS 330 92b ZoH 53! Tesin T4 |

(C) wie @ife= syis7e Besm 2x

(D) FIfE FRIRE Tesin 7a

Of the following molecules, which have shape similar to CO,,?

(A) HgCl, (B) SnCl, (€) C,H,. (D) NO,
AR @i weler WiFf® COo,-a To?

(A) HgCl, (B) SnCl, ) CH, (D) NO,

In which of the following mixed aqueous solutions pH = pKa at equilibrium ?
(1) 100 ml of 0.1M CH,COOH + 100 ml of 0.IM CH,COONa

(2) 100 ml of 0.1IM CH,COOH + 50 ml of 0.IM NaOH
(3) 100 ml of 0.1M CH,COOH + 100 ml of 0.1M NaOH

(4) 100 ml of 0.1IM CH,COOH + 100 ml of 0.1M NH,

A) (1) 1s correct ) 1s correct

C} }3; 1$ correct | { % goth (1) and (2) are correct

ﬁaﬁmmﬁa (IN0fTS FAEH pH = pKa 37

(1) 100 ml of 0.1M CH,COOH + 100 ml of 0.IM CH,COONa

(2) 100 miof 0.1M CH3C00H +50 ml of 0.IM NaOH

(3) 100 ml of 0.1M CH,COOH + 100 ml of 0.IM NaOH

(4) 100 ml of 0.1IM CH,COOH + 100 ml of 0.IM NH,

(A) (1)=fs= (B) (2)¥=
(C) (3)fd= (D) (1) 9% (2) TeT AT
29 . P.T.O.
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79. Amongst the following compounds.the onefs) which readily react with ethanolic KCN ?

(A) Ethyl-chloride - (B) Chloro benzene
(C) Benzaldehyde (D) Salicylic acid
5T T el ZeEei KON oF Se 1w R 3 e

(A) i FRiRe (B) T (AfeT
(C) @ EifexiRe (D) iemiR e

80. Choose the correct statement(s) among the following :

(A) CHs H H
\C: C/ and

/ CHa |
/ \ >C== C\ are enantiomers

(B) CH,CHO on reaction with HCN gives racemic mixture
CaHs CoHs

(C) CH3—C—H and H=— C — OH are enantiomers

(D) CH,; —CH ===NOH shows geometrical isomerism
s reat srafe @/ el e oy Bive 37

(A) CH3 H H CHE
\;= C/ TR \:= C/ < RPN |
/v X
H CH, HsC H
(B) CH,CHO (@if6 HON @7 #f%w Rftrm 3wt @i (Racemic) e Besiy 30|

C2H5 CZHS

©) CHy—Cc—H SR H— C— OH W gWPeTT|

OH CH,
(D) CH; —CH ===NOH wifif¥s sarwet 2w 7|
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SPACE FOR ROUGH WORK
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