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INSTRUCTIONS

1. This qu_e-stion F_’aper contains only MCQ type objective questions divided into two
parts (viz. Physics and Chemistry), each having three categories namely category-I,

%ategdog-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 - % 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 0O
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 io mark the answer by complete filling up of the
respective bubbles.

7 Mark the answers only in the space provided. Do ﬁot make any stray mark on the
OMR.

8. Write question bookist number and your roll number carefully -in the specified
locations of the OMR. Also fill appropnate 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 slectronic 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
centre 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.

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 — I (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 — %4 marks.

aafd Bua e BT B A d T4a “IA o Bud fite weal (v (3N e s e -3/8
44 "

1. The wavelength of second Balmer line in Hydrogen spectrum is 600 nm. The wavelength
for its third line in Lymann series 18

(A) 800 nm (B) 600 nm

(C) 400 nm (D) 200 nm
RGeS e ufia i G w7 Tr 600 nm | o = PO EAIIEACE
23

(A) 800 nm (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 1s

3 !
(A) 3@ (B) 3 () 3 (D) 43

< S $IF TR 60° (I WeAfee 7o | eAfeafers A @ 2o I AT Y
re HNHA AFSHIAE 23

(A) L (B)

3

(D) 3

(C)

t |
9| —

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

IS

t tc ut
— = C D) tc
(A o B) (O 3 (D) n

3T FH7 TAEX (34 t | 5 AEHAE p |Wmmﬂ@@ﬂclw&m
SSTN FACS WA (T AN #CN ©F T,
A) — (B) = © E (D) pic

e I c
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) m/hr (D) m/hr?
R x = at + bt® ZH U x B (m) 932 t THW (hr) 21 F21 T OIIA b-97 G35 T

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

The vectors A & B are such that \K + ﬁl = \ZI - E)] . The angle between the two vectors will
be

(A) 0° (B) 60° (C) 90° (D) 45°

A % B vft (s 2P ewca % & + B| = |A - Bl 2w o3 @ b (o¥a 21 wrwse (ol =1

(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

— —>
u

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

= A8 Bwotn T <=l 397 (2ot v | I st T e @33 Swerm 7glE @i 3l

(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 m R m,m, m, + m,

A mtm U ® a © mimR D R

m; ¥R m, SN S I97 TG @Y R | DWH S m, ©F TiF QO 2209 @ [
LEECAOLER DRy

m,R m,R m,m, m, + m,

m, +m, (B) m, +m, (€) m|+mzR (D) m, R

LOLLEGE.
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8. 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 STt 8 ¢ AFASAN BT A *HA (@ 344.2 /G140 °C wrefwra @ 2
 ANGA BT IS *THA (X A

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

9. The perfect gas equation for 4 gm of hydrogen gas 1s

]
(A) PV=RT (B) PV=2RT (C) PV=3RT (D) PV =4RT
4 815 ZIRTGITE ST Sy S P A9 S

1
(A) PV=RT (B) PV=2RT  (C) PV=3RT (D) PV =4RT

10. 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
oA Stetial 2 e 20 o3 fRTTs (e = 2 e 3w«

(A) 2 (B) 4 (C) 8 (D) 16

11. 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 1s

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

| wmﬁ%mﬁwwwﬁwwcm4mmwmw“‘ie cms 2|
D7 orfiT e

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

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

(A) 30 (B) 40) (C) 10] (D) 20)
G2t Pt -7 o 1| mm ATITS FIE Y ZW 10 Joule | GLF WA 1 mm LS (N A
TS T
(A) 307 (B) 40] (C) 10) (D) 20]J
5 P.T.O.
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13. If the rrm.s. velocity of Hydrogen gas at a certain temperature is ¢, then the r.m.s. velocity
of Oxygen gas at the same temperature is

C ¢ c

C
(A) 3 (B) 15 ) 3 (D) 3

(FING TROR TROGILH A &7 € 5200 ¢ 70, & 9% Twe WHE= e 1= 1%
(39 TR

¢ S G
(A) 3 (B) T, ) 3 D) 3

14. 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 specitic heats) for air is

(A) 2.1 (B) 1.5 (C) 1.8 (D) 14
T SR AFI B9 1.0 x 10° Nm ~ 9 IFF 999 1.2 Kgm™. <36 a3 U I 1.0 m 79

ALY CFCL I JTOq SN I8 84 2 W O IR CFL y (TS S1oQras Soiis) a3
e 2=,

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

1S. A gas bubble ot 2 cm diameter nises 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 cm YILHT 420 AT g4 0.35 cms | 58 @A 1.75 gm om™> T0GR GRS WG Fow Sovg |
MR TN BLoW] T | SA(E19 AHSE 2

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

16. The temperature of the water of a pand is 0 “C while that of the surrounding atmosphere is

=20 °C. It the density of ice is p. coetticient of thermal conductivity is k and latent heat of
melting 1s L then the thickness Z of ice layer formed increases as a function of time t as

2_% — /f@. 2__.15 2_50_1(_
(A) 7=t (B)z\th (C) ZP=——Ai (@) Z*=rt
CFIN PTG TR 0 °C | BRI AT 59 @l -20 °C | 2037 Y p, TAGH
Aerotel L, 7RIS k 20 T t-99 JiTY 7% W7 7Y (Z) e 7o 7,

, _ 60k [k ) _ 40k ,_ 40k
(A) Z-= (B) Z= th (C) Z_pL t (D) Z—th

7@LLEGE.,
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17. 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) 8.146x10*] (B) 44x10%]  (C) 2.108x10°] (D) 47x10°")

¥q SER 2P 0.072 Nm™' | 2 mm IR 10007 @it «=fae 2t <36 3w ol tow
4 e ®Y A

(A) 8.146x10%] (B) 44x107%) (C) 2.108x10°) (D) 4.7x107']J

18. 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) 88 mA (B) 0.88 mA (C) 4.4mA (D) 44 mA

5.6 V oge [Teq If¥ R «3f @@z vitare g3 100 Q @Y €32 G0 10 V oI 0% =N
FAAATH RF2ANS TAH-Q AN T | (FAICID Y T =iy 203,

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

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

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

G3f5 R GRRTHIET B = 45 | RARS (@Y 1 kQ , TiF 72 2iTS RS« 5 V | i &3rR
o,

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

20. An electron enters an electric field having intensity E=3i+ 63: +2k Vm™ and magnetic

; - ¢ e : il ] vy ] :
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 107°C)

(A) 2.02x107'®N -~ (B) 5.16x107'°N -
(€) 3.72x 107N (D) 4.41 x 107'*N

M REREA V = 21 + 3] ms” @O E = 3i + 6] + 2k V™' AR SRRTwa @

B =2i + 3] T AR (Grae G ST I WASHAD Wi (Farliar It I =3
(¥ e=-1.6x107""C)

(A) 2.02x107'°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 (C) 28mH (D) 18mH

e FAAH 6mH € 8mH TINTEA { PO AL 27| <7 IAS Q< S 2
TR T TTEE L 22 &7

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

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

(A) S6V (B) 78V (C) 63V (D) 10V

a3 [uF eete | MQ @I0ed Sigew 10 V I A0 @l 331 291 | 1G9 A9l 9itF
Y7 Ao YR o,

(A) 5.6V (B) 7.8V (C) 63V (D) 10V

Two equal resistances, 400 € 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 | (B) tncrease it by 2 £)
(C) increase it by 4 £ (D) decrease it by 4 €2

%% 400 Q IR (= FICH 3B 8 V FHIFT HACK AT ZCACR | ALDA (@MY 0.5% ASIeA
fedifba ity (T +ifFadn arer TR RIS [9e7 #ida) SxifdIfds Qe o 2,

(A) 1 QY I (B) 2Q3Jvite ¥
(C) 4QIENe YR - (D) 40 TN YR

Angle between an equipotential surface and electric lines of force is

(A) 0° (B) 90° (C) 180° (D) 270°

G3fh ANRST S# AYS St I (T (1 TeriF IF S 2

(A) O0° (B) 90° (C) 180° (D) 270°
8

|
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25. Equivalent capacitance between A & B in the figure is

(A) 20uF (B) 8uF
(C) . 12F (D) 16 yF
R, S, S
4uF
4uF 4uF
C
foraa A '@ B Rvm W04 To0 4RIE 2,
(A) 20pF (B) 8uF
(C) 12uF (D) 16pF

i

26. Two wites of same radius having lengths /, and Izand resistivities pl and p, are connected

in series. The equivalent resistivity will be

A Pl ol . Pt eah

B o+, B).. T,
Pil— Pl - Pt e,

© T B =757,

Y IR {5 SIS ., I SIHR CAG T [, R 1 O B (ol Fwret

R il Pl Paly
(A) Py T P ®) h+1
Pi/i=Pafy Pils* P
Q) =5 A ¥
9. P.T.O.
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27. A hollow metal sphere of radius R is charged with a charge Q. The electric potential and

28.

29.

30.

intensity inside the sphere are respectively

- ——— . - -
(A) ine, - R2 and ame R (B) ine, R and Zero
4x e“Q Q
(C) Zero and Zero (D) R 41[ e, R’

RWW#MWCWQWWWEICWWW@W%
#1E] JUEFN

(A) J__and_o_ @) =

“

4n e, R- an e, R 4t e, R
n €, Q
(C) Zero and Zero (D) R ;ﬁLﬂRz

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

T3 FILS W oA SR 1 A 26T Ty (T ST Aot IERGEb e IS e 2@
o T

(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) 0DV (B) -02V (€C) -05V (D) 02V

Pifamics 316 Srerss 2.27 eV | il eI FTTE Totg 600 nm ST CHUGR STl (o
7& | (¥ 196 et Srareh= MesTas 38 0 I oK TN 2=

(A) 035V (B) -02V (C) =035V (D) 02V

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

1S

(A) 1 - (B) 2 (¢) 3 (D) 4
QTGS AFNF feSIT R T (T MY W) oifed oakin oz,
(A) 1 (B) 2 (C) 3 (D) 4
10 I

LOLLEGE.:
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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 — 4 marks.

qofd Bur Adw Wf3w Bew e L Fve R w4 Bz fAre W 7 AR iR Bww e
-3/ TR Y@ -

31. For Fraunhoffer diffraction to occur,
(A) Light source should be at infinity
(B) Both source and screen should be at infimity
(C) Only the source should be at finite distance
(D) Both source and screen should be at finite distance.

TITTIT SIETR G

(A) AR BeH SAIN AT IS L

(B) WTaIz T AR o TeRIE SAIN {ACE TS WA |
(C) (I~ FAI ACT FCS A |

(D) AR B GR #iH| TeACS FAN ICG TS LA |

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 1s

(A) 4.79 x 10~cal (B) 9.21 x 10 cal

(C) 2.17 x 10 *cal (D) 7.54x 10 “cal
'V SRR OiMe 9ot gm RiFaem 3w 100 °C (@F AT 1000 °C 4 | GETY
ATAGATT O AR

(A) 4.79 x 107cal (B) 9.21 x 10 cal

(C) 2.17x107%cal (D) 7.54x 107 *¢cal

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

? . ~ D a : .
acceleration of 4.9 ms™=. (ii) lowered with an acceleration ot 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

IKg &7 <3l ICOm QRENE SR | JUFE JIFOF 4.9 ms 2 GA (i) AR (ol TR
(i) N5 AT 20 | e @ RS (HTA DI ST 2

(A) 3:1 (By 1:2

(C) 1:3 Py 21

11 P.T.O.
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. 7 |
34. The effective resistance between A and B in the figure is 75 € if each side of the cube has

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

removed, is
(A) ]?'2'(2 (B) %Q (C) %Q (D) %Q
B
A

P el ot Im @ 1 Q IAaBmmw@w Lo | 7% AB cmmaﬁm
(RETN TH T A 6 B3 0P 7Y (AN A

| . 7 | 5
() 50 B) S0 ©ia O 30

35. Acurrentl= Ioe"“ 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,

, x,
(A) 3 B) =

| 1, A
(C) IA | ' (D) e° |

mnwmq@k @8 C mﬁﬁ%aﬁmwle“mﬁamm:mm

I .
® 3 (B) -{-‘2
|,
C) 1A (D) e°
12

LOLLEGE.
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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.

4% | Gaifte Tey TRF S I Ade Buw e v 'R e Buw R wwa
oW gl v ue Iw gaifts B e 0 “ian@ ew v Bew 7 A O

e Buas 7T T 7 Y oA AR L x @ T AT Suy prewr ¥ O Wt /A

36.

37.

@ 3 Af3e Bwa Afdw W)

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 SRS (@I SIS S T (I AEATSER (FRF RS 1 TR | Y
Ty d/2 391 T,

(A) of EaTe e AFAZER 7Y 510 TR
(B) A AR ACTH o= praed T3
(C) fafa e «=g U=

(D) % Fis fsfe gt e fRed T |

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 - |

(A) - B) t,
x B

3 s O ¥y,

T v FACY (A0 (AT T | SR

{
x B B_l
(&) 3=4 B) o=t
x Bt
(C) x=) D) ¥y,
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)

13
w %)

(C) %g?aUnGSpheﬁc pressure (D) r> (%*%Z‘)“

G20 BICAT IR (AF 930 Tl Y0 #iLS T4 (6 = HCEF 2P0, p = WER TY, R = Je
TR I, 1 = T 7R )

(A) r>(%%§] ’ (B) r}@fﬁ

(©) E}mmsm (D) r}@._ %f)za

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

3 TG BTFF (0 G STeIR TRSITIT 1T FoA A 2971 @ FON Toig (WG
(A) LA (B) =Y

(C) BE=ep (D) BE=e

A charged particle of mass m, and charge q, 1s 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 9,91 1 9,49
(4) v= \/4m0m| (B) ¥ m, \f4m:0r

lﬁfﬁomfr:* l6T'e,m.r
C T = _— D T = _”_..:_

m, ©X 8 q, WW#NrW@WWWWIWM%WWQ m, ST&d
W%WWWM|WWWMB YR VA v 8 T A,

q,9,1 ] 9,9,
A) v= = — ~
(A) dmeym, (B) v m, "\ ane,r
161'e,mir 161, m,r
C) T= = A [
(C) q,9 D)y T a9
14

|
LOLLEGE.
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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.

qafe Bux W3w A3w Ter Ry @

41.

42.

43.

it oA Sut it W (i gt Sew A -y /8
W9 I

Which of the following statements regarding Lanthanides is false ?
(A) All lanthanides are solid at room temperature.

(B) Their usual oxidation state 1s +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.

sprgaiRe che e (i Efgfel Afde awe

(A) RO AR AR TEO Fo

(B) WIHY Te13E T G721 +3

(C) ion-exchange #I&{® QA SITHALT GIF WATIT (VT *[4F ¥ TH |

(D) +3 T S A7 T 3 A FICY SITHA SR Y11 I A

Nitrogen dioxide is not produced on heating

(A) KNO, (B) Pb(NO,), (C) Cu(NO,), (D) AgNO,
#7e CsteRE (PR Tew A0 TAGTE CRENRE Tl T e
(A) KNO, (B) Pb(NO,;), - (C) Cu(NO,), (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 > Hl
HF, HC/, HBr @2 HI (R91afe1d “FoAIrss T T

(A) HF>HC/>HBr>HI (B) HF > HI>HBr>HC/

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

15 P.T.O.
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46.

47,

PC-2016

In the sohid state PC/; exists as

(A) [PC/] and [PCI,I 10NS (B) covalent PC/; molecules only
(C) [PC/,]" and [PC/.]” ions (D) covalent P,C/, , molecules only
o SRR PCI (Mt (T SN S Of 297

(A) [PCL]” &R [PCI]" W% (B) (e ARG PCL &

(C) [PCI,]" € [PCI,]” WM (D) FEIL FCAE 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.

- 8 “AAT-ARGRES FES MNove Syfdafem ab wfde e

(A) TR LHAE Siedt

(B) SCHI-IRKITH *H1A1-QRCGICE SCH! (3N g (stable)

(C) oTwe SRR Yo (spin) Siem

(D) ST ARG 0o G- 4R 2UIR- YRGS SoiTe #if3fEe 230

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,
@ eia Ty O-O IH Soiffe b 2=
(A) H,S,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 TR B39 (UTF 1S Cu SIS &) (X A 922 331 I (A 2o
(A) Na (B) Ag (C) Hg (D) Fe

16
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48. 1f radium 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

i cafar ¢ @ 3o 2 o @raike B 303, Sesiife (i
(A) iGHCR o o oo =
(B) e goamiy fRed (val =

49. Which of the following arrangements is correct in respect of solubility in water ?
(A) CaSO, >BaSO, > BeSO, >MgSO, >SS0,
(B) BeSO, >MgSO, >CaSO, > SrSO, > BaSO,
(C) BaSO, > SrSO, > CaSO, >MgSO, > BeSO,
(D) BeSO, > CaSO, > MgSO0, > SrSO, > BaSO,
(A) CaSO, > BaSO, > BeSO, >MgSO, > 8180,
(B) BeSO,>MgSO, >CaSOQ, > SrSO, > BaSO,
(C) BaSO,>Sr80, > 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, 1s 436 kJ. What

S1.

52,

53.

is the longest wavelength of light required to break a single hydrogen-hydrogen bond ?

(A) 68.5 nm (B) 137 nm

(C) 274 nm - (D) 548 nm

GF (U H, 97 QG- Q2GS I SI6TT 436 k) e 2wt | wrdfss (i wam
(RS2 I H-H 3% ©R6TS 5% ¢

(A) 68.5 nm (B) 137 nm

(C) 274 nm (D) 548 nm

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

(A) 0,>0,>H,0, - - (B) H,0,>0,>0,
(C) 0,>0,>H,0, (D) 0;>H,0,>0,
0,, H,0, &R O, (MMeRITE 0O I8+ etz A3 Tafd 21

(A) 0,>0,>H,0, (B) H,0,>0,>0,
(€) 0,>0,>H,0, - (D) 0O,>H,0,>0,

The number of o and &t bonds between two carbon atoms 1n calcium carbide are

(A) onec,onen | (B) oneo,twor
(C) twoo,onen (D) oneo,l¥n
AR PRI Qq0t, 1 IR @m0 0GR 1 IR AW T
(A) R o, 9= n (B) @b o, %4
(C) %o, 93 n (D) «=fbo, 1% n

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 | | (D) E itself.
3l CNe E 230 Sogeif foiS uivst qafd oLl 8 2% B -=eit fiofis 227 | Besm o 23
(A) E 92 Q3R (B) E <= 9i3h
(C) E 93 SRAHM (D) EfateR
18
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54. An element X belongs to fourth period and fifteenth group of the periodic table. Which of
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 partially 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 aherfo stfa i g wfin G Ao Tdire w1 | Rirae 317 Tt Hfdwe
(A) & s-orbital fb #jf &R d-orbital WM spef

(B) & s-aR p-orbitals b ¢ G d-orbital B G sjef

(C) 59 p-orbitals b ff @R d-orbital B w&j

(D) 7 s-4R d-orbitals 7 e &R p-orbital 5 sy

5S.  Which of the following plots represent an exothermic reaction ?

(A) InKp / (B) InKp

14 V1
(C)  InKp (D) !nKp | \
14 %

At Erivaefler g @i 9o st R Rv e,

T —

(B) Inkp
|
___1/4 Y.
(C) InKp (D) 'mKp
14 %
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

>/,

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

and PY is

n
(A) P”=P[nl+lnz] (B) P°=P

n, |
(C) P = P({nl -+ nZ:I (D) P= P({nl + n9:|

n,

@ 17T G TR Fibtel TAFLH PO 4R P R @ HATH AR @ FRTAA A0 T 1,

8 n, (1= 230 P @3 PV 3 w0y A% i

0 nl _ 112 i
(A) P Pl:nl +n2] | (B) P0=P[n,.+n2
' _ (; 05 n, .|

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 |

G0 S 313 IS Schottky defect IENIT BITT YIS #iiT
(A) QYNE FWIGIFF vacancy

(B) SYIE BTV vacancy G=R interstitial FNeFATS I
(C) RS FIGIF vacancy '@ SO vacancy

(D) YT S vacancy G interstitial FHORITS ST
20
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58. The condition for a reaction to wcur spontaneonsly is-
(A) AH must be negative
(B) AS muét be negative
(C) (AH - TAS) must be negative
(D) (AH + TAS) must be negative
qergdery o3fb Rt At genr =E @&
(Ai AH SR YINF TI
(B) AS TR 44F T3
(C) (AH - TAS) SRR 9IS T
(D) (AH + TAS) SRR 4N T

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

(A) LiCl>NaCl>KCl (B) KCI>NaCl> LiCl-
(C) NaCl>KCI>LiClI - (D) LiCI>KC/>NaCl
LiCl, NaCl ¢ KCI &% Sis 71g 2301 G #fFaiRer sfds o g —
(A) LiCI>NaCl>KCI (B) KCI>NaCl> LiCl
(C) NaCl>KC!>LiCl/ (D) LiC/>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

| G{_Z%)m. n g (%g)ws
(C) S=(256Ksp)'"” . | (D) S=(128Ksp)"“
G T8 T AT MX, TG! °S” | Wt AT 0 & ‘Ksp” | *Ksp 2 ATATH .S’
(A) s=(%)m (B) s=(§—§’§)ls'
(C) S=(256Ksp)'” D) §=(128Ksp)"
2  P.T.O.
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Ozonolysis.of an alkene produces only: one: dicarbonyl compound. The structure of the

alkene is :

(A) HsC —— CH==CH—— CH,

® ||

=
(€) D/

(D) CH; —— CH===CH—— CH==CH,
s wmRs ewrR R Rftram o 31 Rorfer At Soom o) eymi=b o -
(A) HaC CH—= CH —CH, |

o [T

Z
o [T

D) CHy —— CH=— CH——— CH=CH2

From the following compounds choose the nﬂé which s not aromatic :

(A) g ®) O

LOLLEGE.
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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) CgH,CHO (D) HCHO

fafefRe drofem srg iR =it (alkali) S#iRfre Fnftencar Ridar s e
(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 () CHH,OH
(€C) CH,CH,CH,OH (D) (CH,),COH
fsfefe (Merefem 0y iR ARtz Stemain 3 R A R st
(A) H,C=CHCH,OH (B) C,H,CH,OH

(C) CH,CH,CH,OH (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
frfaiRe (Asefem ey Rl Sicntere [fdsmm Ao cra ate
(A) CH,CH(OH)CH,CH, (B) ICH,COCH,CH,

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

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

O
1I'

at

(A) OH
OH

Egage =

(D)

/T[\/ [
(B)
O
/ﬂ\u/”\\f/DH
¥ &

AT NI I (9D (TF FT TR 7L W T oS IR (TR dehydrated ) ?

M
(B)
0O

O

Il
|

Y0

(A) OH
OH

(C) /\)\

(D)

67. The correct order of basicity of the following compounds is

AT .
Hp NH
1 2

/T; §
NH HEN/KNH
3 4
(A) 1<2<3<4 (B) 1<2<4<3
fafafte Asefn w13 =fes e ox =
P X
Hp NH
] 2
£ /t
! NH HoN ] NH

(A) 1<2<3<4 (B) 1<2<4<3

24 .

A

(C) 2<1<3<4 (D) 4<3<«<2<]

(C) 2<1<3<«4

D) 4<3<2<7

LOLLEGE.
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68. Which of the following reactions will pot result in the formation of carbon—carbon bonds ?

(A) .Cannizaro reaction (B) Wurtz reaction

(C) Reimer-Tiemann reaction (D) Friedel-Crafts acylation
cote fRF&I CwTR GOt IS4 bond 1SS I ? |

(A) Cannizaro Rfdsm (B) Wurtz Rférat

(C) Reimer-Tiemann Rfé&n (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

w1 gl w=e #a
(A) CFCHG o1 G2 Ty 7!

(B) (IOTE I +ve A —ve SfE-HUTIZAFEAI.
(C) @S HreH 2o AP 3T,
(D) WIS T ST 10— 1000 A

70. The correct structure of the drug paracetamol is

OH OH Cl Ci
A [ (B) ©) (D)
CONH, NHCOCH, CONH, COCH,
OH OH Cl Ci
(A) (B) (©) (D)
CONH, NHCOCH; CONH; COCH,
28 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 — 72 marks.

mmmmmﬁmammwﬁmﬁmmmmmmﬁm

-3/ FHH AQ

Compound X is tested and the results are shown in the table

Test

e ———— ———— ]

Result

——— —

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

Which ions are present in compound X ?
(A) Ammonium ions and sulphite 1ons
(B) Ammonium ions and carbonate 10ns
(C) Sodium ions and carbonate 1ons

(D) Ammonium ions and sulphate ions

@9 X (3 #9% 991 25 (3L OIF FoTe e g (GRra (reTl 7@

A

s —_—

2 SIA#IE (el TeE F31 A
* @Y HC/ Qo T 2=

I

|

* ﬁamw (qisi 34 ﬁﬁmﬁwm%ﬁmwﬂ

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

papet greet

P

e BT

fasfs s prEetE fHde (T I
qR THE K,Cr,0, Fie snes

7 IR

(I SrEwefe (@ X @ 38w ¢

(A) ST SEA G2 FISTHRE S
(B) T SiTw 3. A6 SR
(C) CITCHIN SNEw G FIHG WIS

(D) SHITNTNEN ST <R AGTEe WA
26
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72.  The time taken for an electron to complete one revolution in Bohr orbit of hydrogen atom is

4minr n°h?
(A) n’h? (B) 4mr?

dmr nh
© " ) me

4m*mr? 22
(A) ~ 33 B) o5

4m°mr? -
(C) iR (D) 4nznh

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

(A) SO, (B) CoO, €) o, (D) H,
N A0 r.m.s. S 2% Barory o 22 e
(A) SO, (B) CoO, (©) o, (D) H,

74. The 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 -eRRRE-1-REMw w7 sraIRtieE o Zn IR H,0 Wizt Revtars 2 oy (Nsefr
o—
(A) Tt =it «ae 2-fefts- 2 -REoE

m T M
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75. Identify X in the following sequence of reéactions

1. NaNH, "
e i ol 2 Noin liquid Ny o
Br Br
(A) CH;;—fH-—TH-:—_-CHzCHZCHa
Br I NHE
CH, H
B Sewmc
H/ CH,CH,CH,4
CH3. CH2CH3CH3
(C) \C=C/
H/ \H
(D) CHa—cI::H—-fH—CHEC'HZCH;,
NH, NH, )
faafefe RitFmivelre Beew <X’ @ sWie )
1. NaNH,

CHy— CH— CH— CH;—CHz—CHa X

Br Br

2. Na in liquid NH3

(A) CH,— TH—‘-—TH — CH,CH,CH,
Br NH, |

CHs\ " H
b CHzCH:C H3

CH,CH,CH4

(D) .CH3—i3H—'(':H—CH2cH2CH3
- NH, NH

LOLLEGE.
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Category - III (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 1 qaiite Tuw 9w v 3B v Sux fre L 797 1@ va Buw fge wew
@F 3 ow Buw ot Bud At 0 W e oR S A I G

3% Buns > I 1 e orH T { x 7 I AS% St prew T O R /ANH
@ 3 8= Swy 3w s

76. Which of the following statement(s) is (are) correct when a mixture of NaCl and K,Cr,O,
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 @2 K,Cr,0, feeits o6 H,S0, <3 e ez Ve Tog #1211 @} Rferaa owa
frfeiRe RfSefem w0y R (ofe) #fé% 2

(A) SIG =iet ST ] Tefw 23 |

(B) TeriH MPICF NaOH 3T HAGS A 93 Zof0 7371 Ve 27 |

(C) WM IR AP78 TeoAR 2X

(D) (FifieT FIART Tesiw 23|

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

(A) HgCl, (B) SnCl, (C) " C,H, (D) NO,
A (I Tafers FFE CO, R TS?
(A) HgCl, (B) SnCl, (C) C,H, (D) NO,

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

(2) 100 mi of 0.IM CH,COOH + 50 ml of 0.1M 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 0.1M NH,
A 1) 1s correct ) 1S correct
C} 53; 1S correct | E ; goth (1) and (2) are correct
ﬁuﬁnmﬁa (RIS AITEH pH = pKa TI?
(1) 100 miof 0.1IM CH,COOH + 100 ml of 0.1M CH,COONa
(2) 100 miof0.1IM CH,COOH + 50 ml of 0.1M 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 0.1M NH,
(A) (1)7R= (B) (2)+fo
(C) (3)fd= D) (1) R (2) TeT AP
29 . P.T.O.
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79. Amongst the following compounds.the onefs) which readily react with ethanolic KON ?

(A) Ethyl chlonde ‘ (B) Chloro benzene
(C) Benzaldehyde (D) Salicylic acid
fsa i clmefRr Zemalr KON o e e, R 3

(A) WS FIERT (B) I (e
(C) ifeeRe (D) piferiRfR wife

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

(A) CH3\ / H H\ v CHy

/C= C\ and o — 0 are enantiomers
H CH; Haé \ H
(B) CH,CHO on reaction with HCN gives racemic mixture
CoHsg CoHg

| |

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

OH CH,

(D) CH, —CH ===NOH shows geometrical isomerism
S el safem @/ el Fie oy Bive 73

CHS\c=C/H TR \_ /Cqumaﬁeml

CH; Hsc H
(B) CH,CHO (¥if6 HCN «% #fZw R #fmt @R (Racemic) firte Sesig 33|
C2H5 CZHS |

(€) CHy— C— 4 9K H— C — OH G BT

OH CH,
(D) CH; —CH ===NOH wifif= wuiawer o 207

| — — e —

30
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SPACE FOR ROUGH WORK
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