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INSTRUCTIONS E

This qu_estion Eaper contains only MCQ type objective questions divided into two
parts (viz. Physics and Chemistry), each having three categories namely category-I,
%ategory-ll and category-lil. Each question has four answer options given, viz. A, B,
and D.
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 - ¥ marks.
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.
Category-lil: One or more answer(s) Is (are) correct. Corract 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 incofrect 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 bali 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 4n -the specified
locations 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 OMRs will be processed by electronic means. Hence it ‘is-liable to 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
cenlre or signature of the candidale 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 il. 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 biank 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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PC-2016

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 Bag e e 8uT e § W I et Sua fre e o (e i v M -3/8
R 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) 800 nm (B) 600 nm

(C) 400 nm (D) 200 nm

oiRTGIER ATE A (i T (I oI Thg 600 nm | et =qw vt aloa oo
o 23

(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 1
w L (B) ©) 3 D) 3

<3 SR T FACE 60° it Sl ze | Afeefre af 8 =fes® af Aai 7Y
2T Hi5H ASHME &

(A) the (B)

[] k¥

(€) D) 3

|7 L9Y)
[

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

t tc ut
— - D t
(A) e (B) m (O (_ ) nte
4T F5T TEET (Y t | A5 AT p | e T S AT ¢ | FEE & (T
TN FACS WTAF (T A7 =0 ©f 2,
tc {
A o ®) © £ (D) Hte

ne
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 I x B (m) G t THI (hr) 2P I TF SIZCHA b7 939 T

(A) m¥hr (B) m (C) m/hr (D) mMhr?

The vectors A & B are such that |1—\' + ﬁl = |K - §l . The angle between the two vectors will
be

(A) 0° (B) 60° (©) 90° (D) 45°
A @ B 4ft (o % 31 owcar 3 (& + B| = |A - B =0 o @ ufd ceda 31w wwfe (e 2

(A) 0° (B) 60° ) 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

- -
u

(A) 24 B) -u (C) (D) -2u

I A8 S TEmd <ol w7 @ U | SR AT T e 93 Swer 1ghE @ aE

(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

m,R mR m;m, m, + m,
R (D) —R

(A) m, +m, (B) m, +m, (© m, +m, m,;

m; @R m, S R I3 00 FY R | SR SAIE m, TF TH 390 2309 (T Y
AT Sz i =

m,R m,R m,m, m, + m,
(A) my +m, (B) m; +m, (€ m; +m, R (D) m, E
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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) 350m/s (B) 356m/s (C) 363m/s (D) 370 m/s
20 °C SeTIat @ ¢F IMASAT STt ASA =HI @9t 344.2 f/G1 40 °C wistiat @ 2

' FYAGA BT ASIH *CHI (3 A

(A) 3508/ B) 356f/et (C) 363/ (D) 370/

The perfect gas equation for 4 gm of hydrogen gas is
(A) PV=RT (B) PV=2RT (C) P =% RT (D) PV =4RT
4 2= G ST T W 71 N3] TR

(A) PV=RT (B) PV=2RT  (C) PV= 2RT (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 . ® 4 © 8 ® 16
A el T et 20 org <R oM s g Rmed I T
(A) 2 - (B) 4 (©) 8 (D) 16

A particle vibrating simple harmonically has an acceleration of 16 cms™ 2 when it is at a
distance of 4 cm from the mean position. Its time period is

@A) 1s (B) 2.572s (C). 3.142s (D) 6.028s
| e RS- S BN A O AT S (9TF 4 cm A B OIT T 16 oms 2|

b7 «ifin 3

(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 is

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

qaft Fett - 076 1 mm TS S FA0T 27 10 Joule | 0F T 1 mm ACITT (A IS
TS TA

(A) 307 (B) 407 (C) 10 (D) 201}
5 P.T.O.
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If the r.m.s. velocity of Hydrogen gas at a certain temperature is ¢, then the r.m.s. velocity
of Oxygen gas at the same temperature is

L

C
(A) § B 15 (€) D 3

(FINe TR QRCGITEH A & o 25f@00 ¢ 20, @ 98 SHew SR WER W 1%
A9 2R

Lo

oo

(D)

=i

C
(A) 3 B) 15 ()

For air at room temperature the atmospheric pressure is 1.0 X 10° Nm™2 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
18 84 Hz. The value of y (ratio of two specitic heats) for air is

(A) 2.1 (By 1.5 () 1.8 (D) 14

AT ST IR 1% 1.0 x 10° Nm * R IR g 1.2 Kgm™, 3B 3 U 1.0 m A9
WA CFCA T Foros BN F1E 84 |12 0 ST QYT CFLT y (CATHS OIoam SHeie) -4
RICETR

(A) 2.1 (By 1.

N

() 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 ems™'. 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 om IR <26 WRT g7 0.35 cms | 732 @0 1.75 gm om ™3 Tw0ea wawE g fiow Bitg
TR TG SO T4 | SIS HESTE 23

(A) 870 poise (B) 1120 poisc (€Y 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. It the density of ice is p. coefficient 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

10
(A) z2=z—0th (B) Z=”\/4_—kt (C) z-——\ﬁ (D) z2—'$'f

CPI TR LT TSI 0 °C | G ISR g Twet 20 °C | 7909 ¥ p, AR
Aeroter L, ATRIZOIE k 203 TR t-49 AU 397 Y2 77 (Z) WS 7of 797,

2 _ 60k _ . JA0k ;ﬂ 2_ 40k
(A) Z —th (B) Z th () z? t (D) Z th
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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) 4.4x107*] (€) 2.108x10°) (D) 4.7x107')

3 TR 2B 0.072 Nm™' | 2 mm @ 10001 w13 aefde wm <3t 9w waiiey oo
AL e w3 A

(A) 8.146x10°%] (B) 44x10%)  (C) 2.108x10°] (D) 47x10"']

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 Q in series. The current flowing through the Zener is

(A) 83mA (B) 0.88 mA (C) 44mA (D) 4mA

5.6 V oo 7ol RE8 g3fb @mie vitare gzt 100 Q @Y GRG0 10 V GO A 0t
TR AT -9 A &1 | (IR Ty Aty akiewial 2,

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

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

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

@D TRraer BIRTEFOIE B = 45 | AT @MY | kQ , [T 72 AT o7 «idawy 5 V | i &z
amc

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

- P ~ " . .
An electron enters an electric field having intensity E = 3i + 6j + 2k Vm~' and magnetic

field having induction B=2+ 3_% T with a velocity V=27+ 3? ms™". The magnitude of
the force acting on the electron is (Given e =-1.6 X 107°0)

(A) 2.02x107'®N - (B) S5.06x107'°N -
(©) 3.72x107"N (D) 4.41x107'®N
B ARG V = 27 + 3] ms! QUL E = 3i + 6] + 2k Vm™' HIR0TA ORRTHE R

B =2 +3) T ootz s (T o A ek iR e e W =R
(63 e=-1.6x107'°C)

(A) 2.02x 107®N (B) 5.16x 107'°N
(C) 3.72x 107N (D) 4.41 x 107"*N
7 P.T.O.
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. 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 (€) 28mH (D) 18mH

(e SRICE 6mH € 8mH HIACES S PO AN 01| 90T IS ONF AAD A
ANIHDA G AT L 23 A

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

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

(A) S6V (B) 78V (Cy 63V (D). 10V

G |YF e | MQ  @I0ed S 10 V B8 A0 Qs 331 29| 16709E 9l AW
yiERTed e o,

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

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 (B) increase it by 2 Q
(C) increaseitby 4 Q (D) decrease it by 4 2

w5 400 Q (A (AR AIATH 3 & V FIBINT R FAAA ZLATE | ALIBT (AMY 0.5% ALICA
feSrfba Iy v «iffads Faa B ity Rew #idy w-f3afde e o,

(A) 1 QIS T (B) 2QITI®e TI
(C) 4QICENe I : (D) 4Q3FNTS T

Angle between an equipotential surface and electric lines of force is

(A) 0° (B) 90° (C) 180° (D) 270°
2% AIfieT S AT Sfbe AR (T (31 Teriy I ST 5
(A) ©° (B) 90° (C) 180° (D) 270°
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25. Equivalent capacitance between A & B in the figpre is

26.

(A) 20pF (B) 8uF
(C) 12pF (D) 16uF

5tz A '@ B R w0 3o 1Y =,
(A) 20pF (B) 8yF
(C) R2pF (D) 16 pF

Two wites of same radius having lengths /, and [, and resistivities p, and p, are connected

in series. The equivalent resistivity will be Vi

Pt el Pify* Pl

B+, ® T
Pili— 0o Pilst Pal;

© "=y O RO

g e 5fb I A% p, e pzmmwwqwmmw =t I
T 1 20 FRACH GO (AN TS

Ny 2Pl Puli* Paly
(A) Pyt P2 ® h+h
pili=pahy Pia* Pl
© ey D =775

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 are R and o €,R B) Ixe oR gndZer
4ne,Q 0
(C) Zero and Zero (D) R and

2
41teOR

R IR 20 oAl 4187 (e Q WiTw WfES 331 227 | (B oot sftefRee aag
1= YU :

Q Q Q

(A) e R and ame,R (B) 41teORand Zero
(C) Zero and Zero (D) R and iTe, R

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

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

S EIHT W 2o SARANG | A 26T Ty (T AT e RGO TR A0S 23
LIk y|

(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 () -05V (D) 02V

Ffamicera 21 SUerm= 2.27 eV | < Fiferar Ficeice Seig 600 nm ST UG w1 cw
%o | (0 oS et ol fesrad 3% 20w I O W 2

(A) 05V (B) -02V () -05V (D) 02V

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

18

A) 1 - (B) 2 (€ 3 (D) 4
TG FRR T8 R FHY (@ A 7 Poifer oot @ o e,
(A) 1 (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 — % marks.

qufd Tor Fw AfBw Bew fire e MR ©A Bwe e e 8 W il B AT

31.

32.

33.

-3/} TR A

For Fraunhoffer diffraction to occur,

(A) Light source should be at infinity

(B) Both source and screenshould be at infinity

(C) Only the source should be at finite distance

(D) Both source and screen should be at tinite distance.
TIETI SIS o

(A) A B SR AT AUCE |

(B) ez el @k i TenFE SN 0T TS AT
(C) (3% =i HAW FATY ACS T |

(D) TR B =R ot TOHLS WA HAT TS TA|

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 107%cal (B) 9.21 x 10 cal

(C) 2.17 x 107*cal (D) 7.54x 10 Ycal

'V SR Wk 93l g R Tl 100 °C e Afew 1000 °C T | GEG
AIREAR OICHR s

(A) 4.79 x 107cal (B) 9.21 x 107 cal

(C) 2.17x 10 *cal (D) 7.54x 107l

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

acceleration of 4.9 ms™. (i) 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 Dy 2:1
1Kg 3 <3 SN QT S| JUFE TTLF 4.9 ms 2 TR (i) TR (o1 AR
(if) s A 20 | A @ TR (%0 BICAR oAl 2
(A) 3:1 (B) 1:2
() 1:3 (D 2:1

11 P.T.O.
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The effective resistance between A and B in the figure is 1—75 Q if each side of the cube has

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

removed. is
A % ® 30 © 30 ® 3
B
A

PraTrhrifPtaIman1 Q1A S BMWW@N%Q | 79 AB capiogafl sfaca
(1eT T T A '@ B-iF T Jo0 (RNTH

‘ 7 5 . 7 ' 5
(A) 139 B) 19 - © 9 D) 7Q

A current [ = loe"Lt is flowing in a circuit consisting of a parallel combination of resistance

R and capacitance C. The total charge over the entire pulse period is,

1 2,
@ 3 ® 3
© A ' @) e

G TR T R TS C 4w PR 260w [ = 1,67 wfipe et o1 Aoraba e

I 2
@& 5 (B) ‘:f
(€ A @
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.

qF 9 G Baw A TR B A Sun e § 7w *mR v Suw e WA
i G3f ww uw 7w waitE Bea At 0 e m g S o e g

A3+ Toas 79 S0 7 4F S AT & x 7@ *0 Afdw Sww vrsw wrw o Wt /enE

e 3 Afie Tuw Afdw o

36. The distance between a light source and photoelectric cell is d. If the distance is decreased

37.

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 Y RIS (W S S AR (W wieneeibe (IR AERT 31 0| TY
FhTa 42 Ta =4,

(A) &% CTaTE oS SFEFE 7Pl vIRed T
(B) TS AR AL o= e I
(C) TG fee @32 A

(D) &f% IS fasfe TR 7y faed T3

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

@ -5 B) o=,
x B

(€) x=y ©) ¥y~ o,

3 (57 o Sl BATT o0 TRTST TN 9% (R R £, FACH x G T | 63 Ot #ITaE B A o,
FATE y HACE (I (T T | e

-

() =t ® o1
Bt
© =) © J=a

13 P.T.O.
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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)

Ro 20
(A) r>(3 pg] B 573

, 2Ra\H
(©) _rg' > atmospheric pressure (B (EP_Z)

aﬁmﬂwcmqaﬁwﬁﬁmwww(mwmw, p = WFR Y, R = e
mmr=@r_¢lﬁ“ﬁm

2Ro)"” 2_0_)

& r>(3 Pg) & r>(3 pL
20 2Ro}*

(C) T>74T§?NW. oA (D) r> 3 pg)

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

(A) force is non-zero (B) force is zero

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

G TG (BT w93 e SR TR g A 291 Q TR Teiw b
(A) |G (B) IAY

(C) T&=ey (D) SE¥eg+m

A charged particle of mass m, and charge g, is revolving in a circle of radius r. Another
charged particle of charge q, 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

A) v 9,9>f B} ve 1 199
@) v= 4megm, S m, 4me,r
(C) T= M}, D) T= 16m'e,m,r

1,9, ) . 9,9,

m, &8 q; WL GHS I r JFAICHE TEATY TR FATL | LT CFTH g, S 8 m, ST
o i Feit AT | effrn Toiba (o0 @ i v v 6 T 3,

_ q,9,r 1 q,9,
(A) v=2\ | 4ngqm, (B) v= m, \[ 4ne,r
o 1 167 mir 16me,m,r
45 - 992 P T 4919,
14
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CHEMISTRY
Category -1 (Q.41 tp 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.

qafs Bug Wi Afde Bun M 3 T *ira wa Buw e W 17 (e wafts Sea e -y/8
: 9 A

41. 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.

FrYAIRe CMer i (o TG wfde e

(A) EAZCLR e’ AR T T

(B) SIMA FeIRF W &g T +3

(C) ion-exchange #I%fS QA SIHALS ATF TATII (VTS 74 F1 I |

(D) +3 SR SRR #H2 FE I A HACY SITHR S I I A

42. Nitrogen dioxide is not produced on heating

(A) KNO, (B) Pb(NO,), (C) Cu(NOy), (D) AgNO,
21w CI9NGRT (e S F0E ARHITE CROHRE SeAn T e
(A) KNO, (B) Pb(NO;), - (C) Cu(NO,), (D) AgNO,

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

(A) HF>HCI>HBr> HI (B) HF >HI> HBr>HC!
(C) Hi>HBr>HC/>HF (D) HC!> HF > HBr > HI
HF, HC/, HBr &% HI (Q51051a “$owItes T% 21
(A) HF>HC/>HBr>HI (B) HF > HI> HBr>HC!

(C) HI>HBr>HCI>HF (D) HCI/>HF>HBr>HI

15 P.T.O.
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46.

47,

PC-2016

In the solid state PC[5 exists as

(A) [PCL]Y and [PC/]" ions (B) covalent PCI, molecules only
(C) [PCl,]" and [PC/] ions (D) covalent P,CI,, molecules only
7 SRR PC (T (X o1 AT o oo

(A) [PCL]™ &R [PCi,]" wimw (B) @emaig ALK PC/, &g

(C) [PCI,]" &R [PC/,] &= (D) = A& P,CL, &Y

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.

- @ #A1-ZETG e A~ v Syfdalm @b e Tme

(A) TECR G S

(B) SICH-TRUGITH *B1A1-2RHITT ST 3N g (stable)

(C) rwa NEEi@ g (spin) Sm

(D) Ersftar HERETR T SO G - TRGITAE Seils #(fEe 27|

The acid in which O-O bonding is present is

(A) H,S,0, (B) H,S,0, (C) H,S,0, (D) H,S$,0,
@ wIfEa 70y 0-O 6 Seifie =i =&
(A) H,8,0, (B) H,S,0, (C) H,$,0, (D) H,S8,0,

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 SAH H (HLF 41 Cu *NSTA W (I ML 72 321 T i o4
(A) Na (B) Ag (C) Hg (D) Fe

16




48.

49.

pC-201s
If radium and chlorine combine to form radium chioride, the compound would be
(A) half as radioactive as radium
{B) twice as radioactive
(C) as radioactive as radium

(D) not radioactive

7 s o e Yo 2Rar cafean @praiRe Tes 3, Sesitfits (i
(A)  CRfRITa Gorm e CoER =

(B) cRfEwicT e feed (valim =

(©) cafnrows Fui cosm =

(D) (TEFTI

Which of the following arrangements is correct in respect of solubility in water ?
(A) CaSO,>BaSO, > BeSO, >MgSO, > Sr80,

(B) BeSO, >MgS0, >CaSO, > S1SO, > BaSO,

(C) “BaSO, >SS0, > CaSO, >MgSO0, > BeSO,

(D) BeSO,>CaSO, >MgSO, > SrS0, > BaSO,

i T TSt #3% w st ToRE oy (R

(A) CaSO,>BaSO, > BeSO, >MgSO, > SrS0,

(B) BeSO, >MgSO, >CaSO, > SrS0O, > BaSO,

(C) BaSQ,>SrSO, > CaSO, >MgSO, > BeSO,

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

17
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50.

51.

52.

53.

PC-2016

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) 274mm - (D) 548 nm

¢F = H, mmmmmmummnmmw
mm H-H 3%« ©ReTs %7 ¢

(A) 68.5nm (B) 137nm

(C) 274 nm (D) 548 nm

The correct order of 0—O bond length in 0,, H,0, and 0, is

(A) 0,>0,>H,0, |  (B) H,0,>0,>0,
(C) 0;>0,>H,0, (D) 0,>H,0,>0,
0,, H,0, ¢ O, (MHefRTe 0-O T+ tweha 7153 T =

(A) 0,>0,>H,0, (B) H,0,>0,>0,
(©) 0,>0,>H,0, . (D) 0;>H,0,>0,

The number of & and 7 bonds between two carbon atoms in calcium carbide are

(A) oneoc.onen _ (B) oneoc,twon
(C) twoo,onen (D) oneo,1%n
FERTI FRIRE (Aot G I AT TG & G2 7 PR A 2
(A) @B o, 9IBr (B) o, 4o
(C) #bo,«w3Bn (D) 9o, 14D n

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

(A) Anisobarof E ' (B) Anisotone of E
(C) Anisotope of E ' | (D) E itself.
3 (11 E 2209 Torfoif fRomb aivst = 038 2fb B =it Rofie 28e1 ) et (ol 27
(A) E 93 SimRE (B) E @7 w3l
(C) E <SRG (D) Efez
18
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54. An element X belongs to fourth period and fifteenth group of the periodic table. Which of

5S.

the following statements is true ?

(A) Ithasa cc;mpletely 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) 1t has completely filled s-and p-orbitals and a half filled d-orbital.

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

X (e +ti i g 1w g e e w1 e | Rre 311 Tgfel Afdwe
(A) & s-orbital 5 #f &2 d-orbital W =fef

(B) &9 s~ p-orbitals Yfb sl 4R d-orbital B @i ojef

(C) &9 s p-orbitals 46 «f <R d-orbital B wrsjf

(D) & s~k d-orbitals 7fb #92 p-orbital 15 wreisyef

Which of the following plots represent an exothermic reaction ?

(A) tnKp ‘ / (B) InKp |
%
2

(A) InKp / (B) InKp
7 e
W%

19 P.T.O.
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57.

PC-2016

If P® and P are the vapour pressure of the pure solvent and solution and n, and n, are the

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

and PC is
n n, |
(A) PO:P[nli-lnz] (B)‘ PO:P[n, .+2n_,_J
n, ]
(C) P=P n, +n, (D) P=P “|+ﬁ2_

@ T R ZRTR A>I5Te1 THHTH PO R P IR @ B0 TR 8 FIRC AT T
@ n, (e Q01 P Gk P 7 g 87 A

L , 1
wedd] i)

’ n, n,
© P=Pl= () P=Pio—

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 -

% AT I3 TS Schottky defect IEN BITE TS A1
(A) OYIg FWIOIE vacancy

(B) Y@ FBI vacancy G=R interstitial ZRORTS FiHRA
(C) RIS FIORH vacancy 8 SN vacancy

(D) YT SPAIN vacancy 3R interstitial YTORTS SumR
20
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59,

The condition for a reaction to oocur spontanecusly is
(A) AH must be negative |
(B) AS must be negative

(C) (AH - TAS) must be negative

(D) (AH + TAS) must be negative

Torgderd o3l Ritem wes zen = &

(Aj AH ST 9143 T3

(B) AS TR Wil I

(C) (AH — TAS) SRR 9IS TJ

(D) (AH + TAS) SRR ¥NF TF

The order of equivalent conductances at infinite dilution for LiC/, NaC/ and KC is

(A) LiCI>NaCl>KCl (B) KCI>NaCl>LiCl
(C) NaCI>KCI>LiCl - (D) LiCl!>KCI> NaCl
LiCl, NaCl 4R KC/ < &3y o1 &30 Gors fafer afde o ga—
(A) LiCI>NaCl>KCl (B) KCI>NaCl>LiCl
(C) NaCI>KCI> LiCl (D) LiCI>KCI>NaCl

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 )

(A) s:_—-.(-lK—zs.-gjm. - - ® s=:(§§-§)”5

(©) S=(256Ksp)'” | ' (D) S=(128Ksp)'* _

ol 1w BTN AT MX, BIGS! ©S* | Sais! HIUS! 0999 T ‘Ksp’ | *Ksp’ ¥ AICHATE.“S” T
ay g (%):/4 B S=(']§('§62)“5 .

(C) S=(256Ksp)"” (D) S=(128Ksp)'”*

21 - P.T.0.



61.

62.

PC-2036

Ozonolysis of an alkene produces only one: dicarbonyl compound. The structure of the
alkene is : |
(A) HaC CH=—==CH——CH,

® | |

Z

©)

(@) CH; —— CH=—=CH CH==cCH,
< ey SRRt Rt oyvia ot Rerfie o Seom e Spei o -
(A) HaC CH===CH——CH, .

® | |

=

(©)

(D) CH, CH CH CH ———— CHZ

From the followmg compounds choose the oue which is not aromatic

(A) g (B) O
. O LY



PC-201§

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

upon treatment with alkali is

(A) ClL,CCHO (B) Me,CCHO

(C) CH,CHO (D) HCHO

frefafes csiefewm w00 IR W= (alkali) S« oot Ridear s wie
(A) CL,CCHO (B) Me,CCHO '
(C) C,H,CHO _ (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
Frafoe oo 0 ot sAeiae Steiiats st RIS e R 3 e
(A) H,C=CHCH,OH B) C/HCH,0H

(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 cimofem oy coml wimte e [femm e e are
(A) CH,;CH(OH)CH,CH, (B) ICH,COCH,CH,

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

23 P.T.O.
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PC-2016

Which of the following will be dehydrated most readily in alkaline medium ?

AN 0 OH
| | )“\_’)\
(A) i (B)
OH Q

© /\/k (D) ”J\/\//O )

R T I (T (AT 73 BT ST W T SRS R (AR dehydrated 23) ¢

e

(A) Dt (B)
OH Q

OH
() /\/K ©) J\//\\//

The correct order of basicity of the following compounds is

™ ha ™
1 2
/K §
NH HZN/I\NH
3 4

(A) 1<2<3<4 (B) 1<2<4<3 (C) 2<1<3<4 (D) 4<3<2<1
e Aol & =fe wfis ow . ®

P
//\NHz e NH
1 2

/K /K
! NH HaN ; NH

(A) 1<2<3<4 (B) 1<2<4<3 (C) 2<1<3<4 D) 4<3<2<1
24.
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68. Which of the following reactions will not resylt in the formation of carbon—carbon bonds ?

(A) .Cannizaro reaction (B) Wurtz reaction

(C) Reimer-Tiemann reaction (D) Friedel-Crafts acylation
ci & cwea (oI -1 bond e At e '

(A) Cannizaro RféFm @) Wurtz R

(C) Reimer-Tiemann e (D) Friedel-Crafts acylation

69. Point out the false statement.
(A) Colloidal sols are homogeneous
(B) Colloids carry +ve or —ve charges
(C) Colloids show Tyndall effect
(D) The size range of colloidal particles is 10 — 1000 A
o Rt s =)
(A) CHICS 701 3 TPy B!
(B) (WITG 39 +ve T —ve S-S IHAFEI. -
(C©) v fres Zer 2pa 3,
(D) CTCIG oI WiF 10 — 1000 A

70. The correct structure of the drug paracetamol is

OH OH Cl Ci
@ [ (B) ©) (D)

CONH, NHCOCH; CONH; COCH,
Ay RO IS AR 45

OH OH Cl C
(A) (B) © (D)

CONH, NHCOCH; CONH, COCH,

2 s P.ToOn



PC-2016

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 — 72 marks.

aafd Pun i Ao Sea R s 3 mwwmmmmmmﬁm
-3/ A M@

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

Test Result
* aqueous sodium hydroxide is | Gas given off which tums 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
O) Sodium ions and carbonate ions

(D) Ammonium ions and sulphate ions

et X @ﬁﬁﬂﬁmﬂaﬁm@%%@ﬁmmmm

“irl e
*  TAW e FRgeRe @ 91 | fefe A B e Fowm st
Z# SIFF [{ONE TeY 79 & et R
*  wY HC/ @t 3 ge frefe s peEe FaRe (RieT IR
R wfE K,Cr,0, e snes
G IR
(I Sl (e X @ 382

(A) SUITTEN ST G2 FTHEE S
(B) wiTxif=as wimw @3 S S
(C) CafEms wiEs g T SEw

(D) SHITIATN AW GIR AEATES S
26



72.

73.

74.

PC-2016

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

4mnr nh?
(A} nZhZ (B) m

4 mr nh
© D) e

Bhorwwmmmmﬁmmmmw
et

4mne? n?h?
(&) ~ 32~ B) o3
Ar’mr? nh
© - ® 2

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

(A) SO, (B) €O, ©) o, (D) H,
Nosx P r.m.s. B 93 Swory s e _
(A) SO, (B) €O, © o, (D) H,

'I'He 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 -eRfiefe-1-REM @7 SraRAzE o Zn g H,0 Wil Retans et oy cstefer
—

(A) fier=ie wfEs g 2-ﬁ¢f&ﬂ-2-ﬁmrcm

(B) fugm g 3-fwfRer-2-Rbram

(C) Fme o 2,2-wRfiEa-3-REGEE

(D) fiiaiE wp1fie a2k 2-fefter-3-REER

27 ) P.T.O.
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PC:2016

Identify X in the following sequence 6f féactions :
1. NaNH;

CH‘:,‘—-—?H*- fH—' CHy—CHr—CH 2. Na in liquid NHs

Br Br

(A) CH;— foTHfCHzCHzCHa
Br A NHz

H CH,CH,CH3

CH,CH,CHy

(D) CHa—ftH '—fH—CHZCHZCHs
NH, NH; )
forafafes fffraerefire Besy ‘X’ @ Fwie 3|
1. NaNH,

CH;—CH—CH—CHj CH? .H3 2. Na in liquid NHs

Br Br
(A) cHy— fH‘—TH fCHZCFIZCHs
Br NH,
CHs /H

H/ CHCH,CH,

5 \ /CHaCHACHy

(D) .CHs—fH—fH'——CHzCHZCH;,
. NH; NH;

X



PC-2016

Category — II1 (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 aifts e W3 v 3B e Suz A L 797 MR v B A wew
=W a3 o BuT w qarfte Buw e o *nE e un Bue 9 iE g

3% Beas 7 ¥ A ITF S MY & x 77 ¥ A S vhew w0 O RN /APTH

76.

77.

78.

™ 3t 3w Sww ¥ v

Which of the following statement(s) is (are) correct when a mixture of NaCl and K,Cr,O,
is gently warmed with conc. H,80, ?

(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, ffrat® o6 H,S0, <7 7id frz Mew oy 741 7911 @& Riemm ovw
forferiRe Ryfoulm oy @ (ofen) A= 2

(A) IG Fiet ST e Besyw 20 | -

(B) Tesiw AiATF NaOH B 23S A {b 2o 534 Sesin =3 |

(C) FITY @R e Sesm

(D) (IfieT PRe BesiE T |

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

(A) HgCl, (B) SnCl, (©) ' CH, (D) NO,
Ao (i el WFRE CO,~ T o
(A) HgCl, (B) SnCl, (©) C,H, ~ (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.IM 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 0.1M CH,COOH + 100 ml of 0.1IM NH,

() Bhieomet (B} I are corec

firel &y wateffw (FimofTe g pH = pKa T3?
(1) 100 ml of 0.IM CH,COOH + 100 ml of 0.tM CH,COONa
(2) 100 ml of 0.1M CH,COOH + 50 ml of 0.IM NaOH
(3) 100 ml of 0.1M CH,COOH + 100 ml of 0.IM N2OH
(4) 100 mi of 0.IM CH,COOH + 100 ml of 0.1M NH,
(A) (1)3f= (B) (2)7R=
(€) )= D) (1) (2) Tl

29 P.T.O.
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79. Amongst the following compounds.the one{s) which readily react with ethanolic KCN ?

(A) Ethyl.chloride ' (B) Chloro benzene
(C) Benzaldehyde (D) Salicylic acid
TR P ey 2l KON @ Wi e R w3 e

(A) WiEE ke (B) GITH! (e
(€) FEieRRe (D) ifemiRRws e

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

(Aa) / H H\ / CHj

/C— C and o are enantiomers

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

CaHg CoHs

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

OH CH,
(D) CH; —CH =—=NOH shows geometrical isomerism

5 crenl wrofm mﬁ/mﬁaﬁawﬁﬁwwl

CHs CH;
\C__ { \C / @ ST
CHs H
(B) CH,CHO ¢@f5 HCN «ﬂﬁvﬁﬁmvﬁm iR (Racemic) fare Besi 72|
CoHs CaHs |

€) CHy—Cc— H SR H— C— OH = INEeTT|

| l

OH CH,
(D) CH; —CH =—==NOH wififea Axiaser o o7

30
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SPACE FOR ROUGH WORK
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