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INSTRUCTIONS
1. This question Paper contains only MCQ type objective questions having three |

categories namely category-l, category-1l and category-lll. Each question has four
answer options given, viz. A, B, C 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 answe: will fetch - % marks
No answer will fetch 0 marks.

3. Category-ll: Only one answer is correct. Correct answer will fetch full marks 2. l
Incorrect answer or any combination of more than one answer will fetch - % marks.

4. Category-lll: One or more answer(s) is (are) correct. Correct answer(s) will fetch fuil
marks 2. Any combination containing one or more incorrect answer will fetch 0 |
marks. Also no 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.

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

6. Use only Black ball point pen to 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 carefu!iy In the specified
locations of the OMR. Also fill appropriate bubbles.

9. Wirite 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 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. Aiso it may become invalid
if there is any discrepancy in the name of the candidate, name of the examination
centre or signature of the candidate vis-a-vis what is given in the candidate’s admit
card. The OMR may also become invalid due to folding or putting stray marks on it
or any damage to it. The consequence of such invalidation due to incorrect marking
or careless handling by the candidate will be sole responsibility of candidate.

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 morg' than one answer will fetch —% marks. No answer will fetch 0 marks.

436 $FF M¥F | WfFe Tv7 feer » 77 M@ | T Ioa e vt (v @I I B
fRET —5/8 79 oNT | 17 T8 A feaA =AT o7 |

Unless otherwise specified in the question, the following values should be used
Mechanical equivalent of heat, J = 4.2 J cal™!
Acceleration due to gravity, g = 9.8 ms™

Absolute zero temperature = —273 °C

The following symbols usually carry meaning as given below :

g, : €lectric permittivity of free space
H, : magnetic permeability of free space

R : universal gas constant

ATE! JATIIN T AT YIFE, ANGA NS IIWT FAE WA |
oA Ui Gz, J =4.2 ) cal™!
SIS 999, g = 9.8 ms2
FAFTHAT SR =273 °C

Aee fowafd syt A dve Y J3%S:
£, : “ATEEd SfeRTGwo!
i, : AR I (T
R : {4GAR S5-43F
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The velocity of a particle executing a simple harmonic motion is 13 ms™!, when its

distance from the equilibrium position (Q) is 3 m and its velocity is 12 ms™!, when it is

5 m away from Q. The frequency of the simple harmonic motion 1s

) | >,
(A) g (B) on
8 ;
© %5 ® 3

sa (s SR 93 I SPURE (Q) (WF T 3 m T AT XY O @7

13 ms-! 9 T Q (U@ 5 m @ U ST OIF @ T 12 ms™! | SigeT AFeTolbe TAIE

Tt
d
@ 3 ®) o
3
€. 35 D) =

A uniform string of length L and mass M 1s fixed at both ends while it is subject to a

tension T. It can vibrate at frequencies (V) given by the formula (wheren=1,2, 3, .....)

i &) vz_n_\[i
(A) V=3\/ML 2L \{ M
L

| 2 13 n_[TL
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A uniform capillary tube of length / and inner radius r with its upper end sealed is
submerged vertically into water. The outside pressure 1s p, and surface tension of water

f's ’y When a length x of the capillary is submerged into water, it is found that water levels
inside and outside the capillary coincide. The value of x is

B LB ,
(B) l(l 4?] (C) ,([_“?__f) (D)

BT AT I/ AV9 93T / OFT 9 r IS (PHF T S T SEwoi Anfees ot
BT | AR B9 p, AR OETH ARBF y | TUR e A=BS ¢ O e T FwRe e
T, (4l U (T T footed 1 ABET GeTos I8 0T | v a7 NI 55

[ Pyr) P = o
il ( p{-,r] i ’(' 47J e § ( ! 27] ) Dyl
] +';E [l + ]

A hquid of bulk modulus k is compressed by applying an external pressure such that its
density increases by 0.01%. The pressure applied on the liquid is

k k
(A) 10000 (B) Tooo (C) 1000k (D) 0.01k

k ST 91T QMY 996 O AR (U@ B9 AW FF INTONK SPDS Fr &7 WS
Sgeibd 97 0.01% & AW | ©Hd ST AT bief &7

k k
(A) 10000 (B) 1000 (C) 1000k (D) 0.01k

Temperature of an ideal gas, initially at 27 °C, is raised by 6 °C. The rms velocity of the
gas molecules will, |

(A) 1ncrease by nearly 2% (B) decrease by nearly 2%
(C) 1increase by nearly 1% (D) decrease by nearly 1%

AIRNFOINT 27 °C SRS U b A Mt Swo! 6 °C Ja o1 =51 | 01N Srjofld
rms 9

(A) 2 2% = I (B) 2T 2% BN *Ht<
(C) =W 1% JI&F 1@ (D) ST 1% 25 ]
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2 moles of an ideal monatomic gas is carried from a state (P, V) to a state (2P, 2V )

along a straight line path in a P-V diagram. The amount of heat absorbed by the gas in the
process 1s given by

9 3
(A) 3PV, (B) 3 PyV, (C) 6PV, (D) 7P,V

2 oS AT aF-efIE A MISe 9B P-V eRifbead (P, V) - SRE (F (2P,
2V,) SEY 93fb SRl 99199 ey nowt =51 | 9% Afwuifers smsfe cu sifasier orer e
S O =

3
PaVy (€) O6P,V, (D) 3PyV,

NO

(A) 3PV, (B)

A solid rectangular sheet has two different coefficients of linear expansion o, and a,

along 1ts length and breadth respectively. The coefficient of surface expansion is
(fora, t << 1, a, t<<1)

o, + 0o

) —5— (B) 2(a, +ay)
4 0,0,

(€) o, + 0, (D) o, ta,

43> o7 TN “ST T IR Y WA AP AR @EH fom aR VAW o
AR o, | OFT AR QD T (QUEA @, t << |, a, t<<)

o, +
(A) '2% (B) 2(q, +a,)
4 a0
(C) o, + o, (D) o, +a,

A positive charge Q is situated at the centre of a cube. The electric flux through any face
of the cube 1s (in SI units)

A) =X (B) 4nQ © 2 D) -

6€,, 4ne,, OTE,,
93l FANIF T Q I TAPA (FCH FWCR | I (T-LINAT Oe7d w7 ey ©ofbe iy
@ (S] 9HKI)

¢ ] A Q
(M) & (B) 4Q © e, ®) Gre.
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Three capacitors of capacitance 1.0, 2.0 and 5.0 MF are connected in series to a 10 V
source. The potential difference across the 2.0 uF capacitor is

100

A 7 | ®) v
50

© 7V (D) 10V

1.0, 2.0 &R 5.0 uF-43 oAl e 93 10 V Seom st it soRI T 1 2.0 pF areea
RS S “irfar w1

100 20

(A) 7 (B) T7V
50
€ 7V (D) 10V

A charge of 0.8 coulomb is divided into two charges Q, and Q,. These are kept at a

separation of 30 cm. The force on Q, is maximum when
(A) Q,=Q,=04C

(B) Q, =08C, Q,negligible

(C) Q, negligible, Q,=0.8C

(D) Q=02C,Q,=06C

0.8 P19 Afmrt 93 AN Q, YR Q, WAF P AN TS I & AR OIS
FRFIGH (W 30 cm TF INT & | Q, WRIAR BNF FeTa W NG T IUA

(A) Q,=Q,=04C
(B) Q, =0.8C, Q, 7y
(C). Q, A, Q,= 0.8 C

(D) Q,=02C,Q,=0.6C

’ Z@LLEGE.
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11. The magnetic field due to a current in a straight wire segment of length L at a point on its
perpendicular bisector at a distance r (r >> L)

I
(A) decreasesas T

l
(B) decreases as p

(C) decreases as ‘I‘j

(D) approaches a finite limit as r — co.

498 OfoeIY o Oigg L 0idid 93 SREIF O Oidfdd sraieerad SRS r g
(r >> L) @Al feys o19s 073

(A) — STl BT A |

(B) — Ul BIST AW |

(€) ;Wﬁrmﬂm |
(D) 936 SN NIE AFEIO! 2, T4T r — oo |

12. The magnets of two suspended coil galvanometers are of the same strength so that they
produce identical uniform magnetic fields in the region of the coils. The coil of the first
one is in the shape of a square of side a and that of the second one is circular of radius

a / \f; When the same current is passed through the coils, the ratio of the torque
experienced by the first coil to that experienced by the second one is

(A) I:ﬁ (B) 1:1 (C) =w:1 (D) I:x
B AROFoA MASRINGEE Faeye swewe! R nonm geeln ¥S o afes,
SN (O1EF (% S8 g | AYlba Froen Mg, TIF 2T T a 9R RSwivg FOAl I,

trmanma‘a/\/a_: | STIITAS OfGR-2A31E Feetibd N iy <ifE® =1 ovy ¢ Ay et
o [T B SIS 2@

(A) I:ﬁ (B) 1:1 (C) m:1 (D) 1:m
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A proton is moving with a uniform velocity of 10° ms™! along the Y-axis, under the joint

action of a magnetic field along Z-axis and an electric field of magnitude 2 x 10* V™!
along the negative X-axis. If the electnc field is switched off, the proton starts moving in

; o
a circle. The radius of the circle is nearly (gwen 7 ratio for proton = 10° Ckg“)

(A) 0.5m (B) 0.2m (C) 0.1m (D) 0.05m
Z-ofol 9% B oFa AR e X-asfed 2 x 107 vm! Aite 93

ofoecstad alid Uy 4ol AT 100 ms™!' SN @ Y-IF AfSqy S0 e |
SRGRCFaD & I (ABAD T A oM 70 | Siod IsNY &1 AW

(m :Cﬂ‘l?ﬁ?%wfﬁw = 10 Ckg")

(A) 0.5m (B) 0.2m () 0.1lm (D) 0.05m

When the frequency of the AC voltage applied to a series LCR circuit 1s gracdually
increased from a low value, the impedance of the circuit

(A) monotonically increases (B) first increases and then decreases

(C) first decreases and then increases (D)  monotonically decreases

T4 437 @ LCR NS 27& AC (OIHG-937 FA1B FNEE W T (T Ia 341 |,
B J6AIg AfS41dl (impedance)

(A) FNHEIN | (B) #I & A IR AW BN AW |
(C) YT B #W AR @ & #w (D) ZHNESNIN |

Six wires, each of resistance r, are connected so as to form a tetrahedron. The equivalent
resistance of the combination when current enters through one corner and leaves through

some other comer 1s
J I
(A) T (B) 2r ©) 3 (D) 3

oAy Y 97PN B O SRS A I 5YTAS 107 Fd T | FEFER (I
aﬁ@ﬁﬁﬁﬁﬁmﬁﬁ_%mﬂmmwamaﬁ@fwﬁﬁMﬁﬁm

sRfod GAT QY T

I~ | ™=

(A) T (B) 2 ©) 3 (D)
9 P.T.O.
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16. :
R X
E

Consider the circuit shown in the figure. The value of the resistance X for which the
thermal power generated in it is practically independent of small variation of its
resistance 1s

(A) X=R (B) x=% (C) x=-§- (D) X=2R

R
R X
E

Bora ouife 6an % G X @IEE (7 WA AT A T SeAR SR B I 98
@Eed T AT O FEPNS 79 ©f &

(A) X=R (B) x=%- (C) x=% (D) X=2R

B

Consider the circuit shown in the figure where all the resistances are of magnitude 1 k€.
If the current in the extreme right resistance X is 1 mA, the potential difference between

Aand B1s
(A) 34V (B) 21V (C) 68V (D) 55V
A
X
B

A Anfife 50 7% G | (U T (@id JI9 1 kQ | i wfseataa® @y X-a9 J4T
i #EE B8 | mA W ORGT A IR B 99 T ROIAer =

(A) 34V (B) 21V (C) 68V (D) 55V

LOLLEGE.
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The ratio of the diameter of the sun to the distance between the earth and the sun is

approximately 0.009. The approximate diameter of the image of the sun formed by a
concave spherical mirror of radius of curvature 0.4 m is

(A) 4.5x10¢m (B) 4.0x 10 m
(C) 3.6x107m (D) 1.8x107° m

S A AR AR 8 O I ATAS AW 0.009 | OIS 0.4 m IFor-re 2
4315 (A TRoe Fole {60 S aifofieeg s 4y

(A) 4.5x10%m (B) 4.0x10°m
(C) 3.6%x107m (D) 1.8%107° m

Two monochromatic coherent light beams A and B have intensities L and 2 respectively.

If these beams are superposed, the maximum and minimum intensities will be

L L SL 5L L
(A 772 (B) 70 €) 5.0 (D) 2L.5

qb SRS AP E[OR A IR B-aaﬁmumLa%%laﬁn@w\%wﬁm

o T, SfNe 9R SR SRS =’ |
oL L 5L 5L L
(A) 713 B) 7 € 5. (D) 2L.5

A point object is held above a thin equiconvex lens at its focus. The focal length is 0.1 m
and the lens rests on a horizontal thin plane mirror. The final image will be formed at

(A) infinite distance above the lens.
(B) 0.1 mabove the center of the lens.
(C) infinite distance below the lens.
(D) 0.1 m below the center of the lens.

o g 93l SIoe SISE G S O (I IS a2 | ETSiiod
TS T 0.1 m IR IS SOOI A 43I ATH! SHEA T ToiF TWE |

ol Afeikab «1fde =3

(A) (TS B TSN G307 |

(B) (ISR ST (I0SHd (% (VS 0.1 m P |
(C) CACSTE ANG SRIN AT |

(D) CATSIE A ECSId (% (U 0.1 m BT |

LOLLEGE:
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21.

in the shape of a quarter cylinder of
aced on a horizontal table as shown

in
15 found whose nearest distance x from

index n= 1.5 pl

the figure. Beyond the cylinder, a patch of light

the cylinder is
(A) (3V3-4)x102

B) (2\3-2)x 102y,
©) (3V5-5)x102m

D) (3V2-3)x 102y

(A) (3\3-4)x102p,
€) (3v5-5)x102m

22. The de Broglie wavelength of ap electron is 0.4 x 1g-10 m when

1.0 keV. Its wavelength will be 1.0 x 10-10m, u;hen its kinetic ener

Its kinetic energy is
gy is

(A) 0.2 keV (B) 0.8keVv (C) 0.63 kev (D) 0.16 kev
00 XTRT iy 1.0 keV =7 @17 5 goifey (de Broglie) Sastngr z7 0.4 x 10710 |
Mo SIRRLT 1.0 x 10-10 W YT OfF 41
(A) 0.2 keV (B) 0.8kev (C) 0.63 keV (D) 0.16 keV

. Z®LLEGE.
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23. When light of frequency vV, 1s incident on a metal with work function W
(where hv, > W), the photocurrent falls to zero at a stopping potential of V. If the

frequency of light is increased to V,, the stopping potential changes to V,. Therefore, the

charge of an electron is given by

(A) TV vV B
ViV + Vv,V ViV, tV,V,
(C) =t D) ——

W INHAFIYE Q300 §1gF OAT T4F v, FAE (A hy, > W) AT WS a2y,
ST IAIF-ORGS-2= BN (V| [ Kew <77 20 | Wi 34% & 3@ v,
T Al Reg «fifde o v, 20 | o 930 Rereies S '@

A W(v, +v)) . W(v, +v))
A) IV, vV, B IV, vV,
(€) W(Vz 2 V|) (D) W(Vz - VI)

vV, -V, V, V,V,=-v V)

24, Radon-222 has a halt-life of 3.8 days. If one starts with 0.064 kg of Radon-222, the
quantity of Radon-222 left after 19 days will be

(A) 0.002 kg (B) 0.062 kg

(C) 0.032kg (D) 0.024 kg

@O-222 a7 ST 3.8 | ST 0.064 kg @GF-222 A 19 T 49 @©F-222 99 (T
oz mﬁ% YT O =

(A) 0.002 ikg (B)  0.062 kg

(C) 0.032kg (D) 0.024 kg

A 13 PT N
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25. A

In the given circuit, the binary inputs at A and B are both | In one case and both 0 in the
next case. The respective outputs at Y in these two cases will be ;

(A) 1,1 (B) 0.0 (C) 0,1 (D) 1,0

A
B

Tﬁmmmﬁﬁt@,AamB@@nmiﬂqﬁ—iﬁwmmmmmo|ai‘§
(I YO A W56 21 YUY
(A) 1,1 (B) 0,0 (C) 0,1 (D) 1,0

26. When a semiconducting device is connected in series with a battery and a resistance, a
current is found to flow in the circuit. If, however, the polarity of the battery is reversed,
practically no current flows in the circuit. The device may be

(A) ap-type semiconductor (B) an-type semiconductor
(C) anintrinsic semiconductor (D) ap-njunction

430> AR STagm-e 9o THT e aaﬁmwmﬁaﬁ@qum
430b Ofee-oarg zy iﬁgmﬁ%wwmmmﬁﬁﬁmwmmﬁq
AAES 20 1 ) SIEmE wo g

(A) 936 p-Bras areaifaqrs) (B) 3B n-Bi3s anAifaarR
(C) 93 fqom wrffaad) (D) 936 p-n s2cursy
27. The dimension of the universal constant of gravitation, G. is
(A) [ML3T] (B) [M-'LT?
(C) [M'LIT2) (D) [ML*T)
SGHIT TISY 499, G-97 WA 5=
(A) [ML2T-] (B) [M-L3T2]
(€) [M'L2T2) (D) [MLT-%]
A 14

LOLLEGE.
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28. Two particles A and B (both initially at rest) start moving towards each other under a

29,

30.

mutual force of attraction. At the instant when the speed of A is v and the speed of B is
2v, the speed of the centre of mass is

(A) Zero (B) v (C) '3% (D) —3%

5 T A AR B (Tems A1fNe sewy R Aiewifss anewd e dei Al e
A OF I | (@ TS A-97 56 v 9R B-93 §fS 2v XY, BT Gduive 56 =N

3v | 3v
(A) Zero B) v (C) = (D) —5
Three vectors A = ai+ T-!* f; ﬁ = T+ bT+ T(-} and C =i+ T+ ck are mutually

perpendicular (T, jand K are unit vectors along X, Y and Z axis respectively). The

respective values of a, b and ¢ are

g ] -
(A) 0,0,0 (B) W3- -3

1 11
(C) 1,-1,]1 (D) 3 33

.

R P ey
WC@%?A—{#T—PE} B—_i}+b?+_lz‘.‘ﬁ?..C=?+T+QEWFW(1,)£Rk
5] YU X, Y 8 Z OF 33149 9P (8%d) | a, b 9R ¢-4F T T WFEH

1 11
(A) 0,0,0 B) ~5~7"5

| 11

A block of mass 1 kg starts from rest at x = 0 and moves along the x-axis under the action
of a force F = kt, where t is time and k = 1 Ns'. The distance the block will travel in
6 seconds 18

(A) 36m (B) 72m (C) 108 m (D) 18 m

| kg UG 99 77 x = 0 (C FRIY (AT 55 8F I AR F = kt IEW AV x-I0%
3a4q oM 257, UG t T S 4R k = 1 Ns™! | a6 6 CTa0e (¥ @y Sows I
Of 21

(A) 36m (B) 72m (C) 108m (D) 18m

§ LOLLEGE:
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Category - Il (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. No answer will fetch 0 marks.

43e 7 7(eS | Wow Iua frer y AW M@ | v Bo7 Fowr ww (v I gaifvE B f
-3} FEE T | 1T TEF Al fwet =77 oM |

31. A particle with charge Q coulomb, tied at the end of an inextensible string of length
R meter, revolves in a vertical plane. At the centre of the circular trajectory there is a
fixed charge of magnitude Q coulomb. The mass of the moving charge M is such that

.
Mg = ane,R2 * It at the highest position of the particle, the tension of the string just
;
vanishes, the horizontal velocity at the lowest point has to be
(A) 0 (B) 2y/gR
(C) \f2gR (D) ‘\ngR

M 97 @@, Mg = —2— zx | o ST SR cfarr W uff wfea B <A mw, ow

4me,R?
SIS ST TEiNT @ IO T3
(A) 0 (B) 24/gR
(C) +/2gR (D) '\ISgR

32. A bullet of mass 4.2 x 10~ kg, moving at a speed of 300 ms~!, gets stuck into a block
with a mass 9 times that of the bullet. If the block is free to move without any kind of
friction, the heat generated in the process will be

(A) 45 cal (B) 405 cal

(C) 450 cal (D) 1701 cal

300 ms™' @1 ST 4.2 x 1072 kg O 93 A, IEWHT UG 9 O BAFE 9T
A Ol o1 | 7ol ot TR O SRy Afofier e STy T, AFERIRD S ol

sifae T A
(A) 45 cal (B) 405 cal
(C) 450 cal (D) 1701 cal

A i LOLLEGE.
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33. A particle with charge e and mass m, moving along the X-axis with a uniform speed u,
enters a region where a uniform electric field E is acting along the Y-axis. The particle
starts to move tn a parabola. Its focal length (neglecting any effect of gravity) is

2mu? eE mu mu?
(A) ek (B) 2mu? (€) 2¢E (D) 2eE

e UNTYSE 4R m OEF I3 F X-F F@F u JEIRE SN T Y-IF H[IE
Parlier 9o STEw ofeema E-G o e | e Wikgsion s foNE =
(OfoerTie Aur S ) afegsba e &= (focal length) =W

2mu? eE mu mu?
(A) ~.E (B) !

34. A unit negative charge with mass M resides at the midpoint of the straight line of length
2a adjoining two fixed charges of magnitude +Q each. If it is given a very small
displacement x(x << a) in a direction perpendicular to the straight line, it will

(A) come back to its original position and stay there

; I ’
(B) execute oscillations with frequency o ﬁ@
e 0

(C) flyto infinity

’ L
(D) execute oscillations with frequency 5= Ez‘%
)

M O 9If 93F FAT WY 56 +Q MA [ SN SCUerIA 2a (Y SRETIS
SRS STER IWE | U AGS B ROER STty T8 Sioqd Y7 S
S99 a(x << a) OOl T, O afe

(A) AT TTEE (G AT 9R CIIR AT I

L L9 -
B) 2 \[sme Ma? T = -

(C) Y 607 U

17 ™ T N
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1 uF 2 uF
A | éC i D
B
1kQ 2 kQ2

3kQ 3V

Consider the circuit given here. The potential différence Vi, between the fibints B and C
1S

(A) 1V

(B) 05V

(C) 0OV

(D) -1V

1 uF 2 uF

A l_lc_i

B
1k 2 kQ

3 k2 3V

focar cromt 361 Rees 3t | B g ¢ R wowr Rl e v, Tt

(A) 1V
(B) 05V
(C) 0V
(D) -1V
18
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Category — 111 (Q.36 to Q.40)
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. Also no 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.

9% I 43k TSI w5 | 57 3T wfdw Yo7 e § TE A | T TIF farer WA @A
3% T TTF R S9eF ITF =T A7 oMT | 9 @ ToF A1 ey Ay g | R IR

TeT TTF Al YT AR SoS TTAS WT Fb A U oA AT 3 X v 3 wfde Ie7 cswt
AR ST T + W (7 b Wos $87 wfos Stg w2 |

36. If the pressure, temperature and density of an ideal gas are denoted by P, T and p,

respectively, the velocity of sound in the gas is
(A) proportional to \I—P, when T is constant.

(B) proportional to '\ﬁ

(C) proportional to ﬁ, when p is constant.

(D) proportional to T.

g Q3o S AT bi%f, TR0l U2 977 TUH P, T 9 p XV, &F 9B (71T 0 (I

=

(A) ~[P-97 SRS, v T 4
(B) JT-9% SNifSs |

(C) +/P-a3 sg#fSs, T4 p 2

(D) T-43 SNIgAIfES |

’ ; LOLLEGE:
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37. Two long parallel wires separated by 0.1 m carry currents of | A and 2 A respectively in
opposite directions. A third current-camrying wire parallel to both of them is placed in the
same plane such that it feels no net magnetic force. It is placed at a distance of

(A) 0.5 m from the 1 wire, towards the 2™ wire.
(B) 0.2 m from the 1™ wire, towards the 2™ wire.
(C) 0.1 m from the 1" wire, away from the 2™ wire.

(D) 0.2 m from the 1" wire, away from the 2™ wire.

0.1 m I AT b ST SRS OfF TUBH | A 9R 2 A NG 56 oAoq D ofe-2rz
I TAR | BOY SIFT S AN 0N 9IH SfSRAD I IR O IO I 25

S A (VTS S (@IA! B o7 TS 41 WA | bt (T {AT T ROE ©F ==
(A) fROlY OI=g s, 299 ORM @@ 0.5 m @

(B) el witza Wias, A ORl F 0.2 m @

(C) oW oI Srbifte, 23w o6 (I 0.1 m @

(D) [OW GIEg SCBIfe, HUN ©fb (A 0.2 m T4

38. If y stands for the magnetic susceptibility of a substance, p for its magnetic permeability
and p, for the permeability of tree space, then

(A) for a paramagnetic substance : ¥ >0, u > 0

(B) for a paramagnetic substance : x > 0, L > [,

(C) for a diamagnetic substance : ¥ <0, u <0

(D) for a ferromagnetic substance : x> 1, p >},

(IICAT ~AIYE OIS Iy, CBIRF (OWOT P AR AT (B CSHoT , =T
(A) IR AFPIIN *MAT FE@ : x>0, u>0

(B) AT AARTI AMICYT OFF : > 0, u >,

(C) AT FOIT=HIEAT MIYd CHTA : <O, u <0

(D) (IIAT SRTBIHIY *MIAT CFT = > 1, >,

A 20
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Let v, and E_ be the respective speed and energy of an electron in the n'" orbit of radius
r» In a hydrogen atom, as predicted by Bohr’s model. Then

(A) plotofE r /E,r, asa function of nis a straight line of slope 0.

(B) plotofr v /r,v, as a function of n is a straight line of slope 1.

M

(C) plotofin (;‘;‘] as a function of In (n) is a straight line of slope 2.

r E,
(D) plot of In [-}-En_r'] as a function of In (n) is a straight line of slope 4.

n |

W IE, QR WO SR 9% ARG HNIGT r AT nOF Fwe a3
EERITI (@1 IR & TS v, 9R E_ | OIRe

(A)  n-99 SAFS MR E 1 /E,r, ~aF D 9ol Siaemau o 7o 0 |

(B) n-99 ST RHIE rVv,/T,v,~a9 Eba 93 Saeraar uig fe 1 |

r )
(C) In(n)—sﬂamﬂwmln(f‘ -9 (TUfoa 93 SISt uig /s 2 )
1)

E
(D) In (n)-99 SC*%F BE In (EE"—;,—'] -99 ©4foT 936 STeeE v AR 4 |

n |

A small steel ball bounces on a steel plate held horizontally. On each bounce the speed of
the ball arriving at the plate is reduced by a factor e (coefficient of restitution) in the
rebound, so that

upward e downward-
If the ball is initially dropped from a height of 0.4 m above the plate and if 10 seconds
later the bouncing ceases, the value of e is

(A) A [ ;
7 (B) 7

13

© 13

17
(D) 13

S CRIBY R™OT I WIGRIOIE AT 9B BooHirwg Afteg B4 HATIE | AR =i
(o 1+ I APRS 4 5 e (RS ooltE) o 3157 Ay, e

2 3

(A) 7 (B) Z
13 |7
©€) 73 T
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CHEMISTRY
Category - [ (Q.41 to Q.70)

Only one answer is correct. Correct answer will fetch full marks 1. Incorrect answer or any

combination of more than one answer will fetch —% marks. No answer will fetch 0 marks.

436 807 WiFE | wfeF ToF farer » 9w M@ | T Tua Rt It (7 I g3fE T
fRter —3/8 AYX AT | AN T¥A At fArer Ay AN |

41.

For same mass of two different ideal gases of molecular weights M, and M,, Plots of
log V vs log P at a given constant temperature are shown. Identify the correct option :

(A) M, > M,

(B) M, =M,

(C) M, <M,

(D) Can be predicted only if temperature is known

logP ——
7o ST e TR oFY WFH M, aR M, | 93 [fiE orvram 9e8 oww & 1
A log V vs log P 97 =ifbd gfp 2vs | 50T Seaft seres o
(A) M,>M,
(B) M,=M,
(C) M, <M,
(D) OHNIAR NI Gl IR ST (RIT 9T |

’ B LOLLEGE:
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42. Which of the following has the dimension b’ﬁMl“‘T‘-’- '? |

(A) Coefficient of viscosity . (B) Surface tensior
(C) Vapout pressure (D) Kinetic energy
(A) S ode (B) mq

(D) =fe=fa

43. If the given four electronic configurations ' ., ¢

(i) n=4,1=1 ) n=4,7/=0

(iii) n=3,/=2 (iv) n=3/=|

are arranged in order of increasing energy, thm the order will be

(A) (iv) < (i) < (iii) < (i) A (B) (i) < (iv) < (i) < (m)
(©) (i) < (i) < (ii) < (iv) ) G < @ < )€ G
WG =278 5raft Rl sy, AT st wr STGHTAY WICE |

(1) n=4,/=1 (i) n=4,1=0

(i) n=3,/52 - ofiv) n=3,i=1

Woo b mw

(A) (iv) < (i) < (i) < (i) (B) (i) < (iv) < (i) <’(lii)
(C) ~ (i) <(iif) < (ii) < (iv) (D) (iii) < (i) < (iv) < (ii)

44 Which of" the following ﬂets of quanturﬁ J’ﬁumbeu-s reprmenis ifh~~=.- T ele&mn of

Cr(Z=24)? ;S u_;’..x L HTN
(A) (4. -1, +§_—) (B) (4, 0, o;+-§_-)

©) [3 2,0,~ ;] (D) (3 2,2, +%)

Cr (Z = 24) 97 wmmmmmwmmw ?

@ (41-1,43) ®) [4, 0,0, +1)

© (s ofaad

) N LOLLEGE:



45.

46.

47.

PC-2017

0.126 g of an acid is needed to completely neutralize 20 ml 0.1(N) NaOH solution. The
equivalent weight of the acid is

(A) 53 (B) 40 (C) 45 (D) 63
20 m! 0.1(N) NaOH FXf2 5> #<Id &7 0.126 g 93 anfre smrem | snifSoe

THANE Sl A
(A) 53 (B) 40 (C) 45 (D) 63

In a flask, the weight ratio of CH,(g) and SO,(g) at 298 K and I bar is 1 : 2. The ratio of
the number of molecules of SO,(g) and CH(g) is

(A) 1:4 (B) 4:1 () 1:2 (D) 2:1

298 K RO 4% | bar b1, 537 ¥F 2B 45 019 CH, 9% SO, 47 ST TS | : 2
&, SO, 3 CH, *MST 763 ST WS 23

(A) 1:4 (B) 4:1 (C) 1:2 (D) 2:1

CeHsF'® is a F'® radio-isotope labelled organic compound. F'® decays by positron
emisston. The product resulting on decay is :

(A) C,H,0'® (B) C,HAr"
(C) B'’CH,F (D) C.HO'®

CoHsF'* 71 93l ouln sorafie tom asr | F'8 ofeds R war w1 & | 97 W
RN I oA

(A) CH,O'® (B) C H.Ar'"
(C) B2CH,F (D) C,H,0'

Dissolving NaCN in de-ionized water will result in a solution having

(A) pH<7 (B) pH=7 (C) pOH=7 (D) pH>7

WA B NaCN AU I (T 537 SN XY OfF 5T

(A) pH<7 (B) pH=7 (C) pOH=7 (D) pH>7
24

LOLLEGE.



49,

S1.

PC-2017

Among Me;N, C;H,N and MeCN (Me = methyl group) the electronegativity of N is in ‘

the order :
(A) MeCN > CSHSN > Me3N

(C) Me;N>MeCN> CHN

(B) C,HN> Me;N > MeCN
(D) Electronegativity same m all

74 o

N-97 ofee arirgre! (wwm) mMe,N CsH N 4R MeCN (Me=ﬁ!lﬂﬁ 11«)-4:3

AT &
(A) MeCN > CsH;N > Me,N -

The shape of XeF; will be :

(A) Square pyramid
(C) Planar

XeF -9 ORpfS we ;

B) C,HN>Me,N > MeCN
(D)

(B) Trigonal bipyramidal

(D) Pentagonal bipyramid

(B) fareive fifsafis
(D) “ead fifafic

The ground state magnetic property of B, and C, molecules will be

- (A) B, paramagnetic and C, diamagnetic

(B) B, diamagnetic and C, paramagnetic
(C) Both are diamagnetic ]

(D) Both are paramagnetic

B, &R C, &g Ui e o oy

(A) B, Sl 8.C, W

(B) B,®p¥dN ¢ C, Spwdy

©) TR wpvy

(D) 4f6R Eotpdy

25

- et d o
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52. The number of unpaired electrons ini[MiCI,}*-, Ni(CO), and [Cu(NH,),}** resp

are :

(A) 2,2,1 (B) 2,0,1 (C) 0,21 (D) 2,2,0
[NiC1,]%-, Ni(CO), 9% [Cu(NH,),1** -a3 WeeT RS A et T :
A) 2,2,1 B) 2,001 .  .{(C) 6,21 (D) 2,2,0

53. Which of the following atoms should have the highest 1" electron affinity ?

(A) F (B) O (C) N (D) C
62 AofeTa Sy (@taa 2¥S M ssiies s 2
(A) F (B) O (C) N (D) C

34. PbCl, is inseluble in cold water. Addition of HCI increases its solubility due to
| (A) Formation of soluble complex anions like [PoClL, ]~
(B) Oxidation of Pb(Il) to Pb (IV)
(C) Formation of [Pb(H,0), J*
(D): Formation of polymeric lead cmnplexfs
PbCl, &= et @atar | ey HCI cutst et Reid RISt NG g
(A) [PbCly} 2007 GibeT IiIeRe BT SN Coa 2N
(B) Pb(Il) &if§® =X Pb (IV) 0ot 31
(C) [Pb(H,0),]*" toft =
(D) (1%-99 I (polymeric) Gfost aitst Tod Tx

53. Of the following compounds, which one is the strongest Bronsted acid in a aqueous
solution?

(A) HClO, (B) HCIO, (C) HOCI (D) HOBr

WHfes clisteRm T oA TRl 5t Siifte e avrss @S (Bronsted acid)
o a2
(A) HCIO, (B) HCIO, (C) HOCI (D) HOBr

* s LOLLEGE:
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36. The correct basicity order of the following lanthanide ions is

(A) La*> Lud*> Ce?t > Eu?t (B) Ce** > Lu¥* > La’* > Eu
(C) Lu*t>Ce™ > Eudt > a3t (D) La3*>Cedt> Eu}"' > Ludt
frfeTie Argats anmolim sur sudmer s ey &

(A) La*" > Lu¥*>Ce’t > Eudt (B) Ce’*>Lud*>La¥* > Ey3t
(C) Lv**>Cet>Eudt> Lat (D) La**>Ce* > Eu¥* > Ludt

57. When BaCl, is added to an aqueous salt solution, a white precipitate is obtained. The
anion among CO,?-, SQ,%and SO o>~ that was present in the solution can be :

(A) CO,* but not any of the other two
(B) SO,* but not any of the other two

(C) SO, but not any of the other two
(D) Any of them

436 IS F BaCl, GOl 901 Sl st~ Vool o7 | CO,%, SO f-aaa SO, 2~ 47
VT (¥ IS WU 700 B of == -

(A) CO,> &y 5y wibg =l 7w
(B) SO, fog 1 564 b 7w
(C) S0, g vy 1B Ffb Ax
(D) @ R

58. In the IUPAC system, PhCH,CH,CO,H is named as

(A) 3-phenylpropanoic acid (B) benzylacetic acid

(C) cathexyethylbenzene ; ( D) Z-phmylpmpanmc aoid

JUPAC AiRaeig 45 P& PhCH,CH,CO,H @3 A

(A) 3-frmRstdtienfiie wfe (B) @ eitaanfsite anfte

(C) IFRAEH g (D) 2-EeamE anie
A 27
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The isomerisation of 1-butyne to 2-butyne can be achieved by treatment with
(A) hydrochloric acid

(B) ammoniacal silver nitrate

(C) ammoniacal cuprous chloride

(D) ethanolic potassium hydroxide

|-fRCBIREAT SINIANASHAT (isomerisation) N 2-[TEEIRE FAHET T ST (19D

(A) =RcuEnfEss o |
(B) wiciues oo F130s |

(C) wntiifAEIge fFeds GEs |
(D) “BIfEY TREHECTT RUNAIY 5 |

The correct order of acid strengths of benzoic acid (X), peroxybenzoic acid (Y) and
p-nitrobenzoic acid (Z) 1s

(A) Y>Z>X (B) Z>Y>X
C) Z>X>Y (D) Y>X>Z

Qe W (X), RERTeie s (V) , 9 maaioaeie e (2) a9
HENAG S6F TN

(A) Y>Z>X (B) Z>Y>X

(C) Z>X>Y (D) Y>X>Z

The yield of acetanilide in the reaction (100% conversion) of 2 moles of aniline with
I mole of acetic anhydride is

(A) 270g (B) 135¢g
(C) 67.5¢g (D) 177 ¢

2 mole WNARTHET S 1 mole aMfSifee araRuiRtes [fEFEwy 1% 100% oS 906, ©OF
oeofne anfsiiaenireg Af@we &

(A) 270¢g (B) 135¢g

"(C) 675¢g (D) 177¢

28
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62. The structure of the product P of the following®reaction is
H
+NaOH (i) CO;(high temperature and high pressure) P
(i) H,0°
OMe '
OH H
CO:H CO:H
®) ®)
CO;H HO,
OMe OMe
OH H
CO:H
(C) (D)
CO.H
OMe OMe

s sefets RiErm wer Seow 3§ P-ag s w1

OH
+NaOH () CO,(Swotemmar @ Bwois)  p
M. ot st <A el :
(ii) H,0*
OMe
H H
CO;H CO,H
(A) o
CO;H HO,
OMe OMe
H H
CO:H
(€) )
COH
OMe OMe

! N LOLLEGE.



63.- ADP and ATP differ in the numberof - 1= .
(A) phosphate units
(B) ribose units
(C) adenine base
(D) nitrogen atom
ADP &R ATP-3 Sty Arefar i
(A) TSP SWIF ST
(B) FNXRIG AT SR

(C) ST WA Sy

(D) FRETSH AFNIYT SR

64. The compound that would produce a nauseating. smell/odour with a hot mixture of

chloroform and ethanolic potassium hydroxide is
(A) PhCONH, (B) PhNHCH,

(C) PhNH, (D) PhOH'

NI BES I O 55
(A) PhCONH, (B) PhNHCH,
(C) PhNH, (D) PhOH

A - 30
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65. For the reaction below

/]-\ (i) PhMgBr, THF @
>
CN (i) H,0"

the structure of the product Q is

Ph Ph
(A) ’/L\T/, (B) //L\H/f

OH 0
. /Kr/%
(©) /|<P " (D)
CN NH;
e RiFam Sen 3y Q97 107 =1

)\ (i) PhMgBr, THF g
CN (i) H,0"

Ph Ph
(A) /H/ (B) )\“/
O

OH
P |
© /k 4 ©)
CN NH;
A 3 P.T.O

LOLLEGE.
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67.

68.

o017

You are supplied with 500 ml each of ZN HCl and SN HCl. What is the maximum
volume of 3M HCl that you can prepare using only these two solutions ?

(A) 250 ml (B) 500 ml

(C) 750 ml (D) 1000 ml

500 ml 3 2N HCl 9 5N HC| R 46’ (31te oot =1 | &g & 5 5 I9e3 3@
Sdiffe FO ANSET 3M HCI 53¢ (73 0S8 s 2

(A) 250 ml ~ (B) 500 ml

(C) 750 ml (D) 1000 mi

Which one of the following corresponds to a photon of highest energy ?

(A) A =300nm | (B) v=3x108¢"!
(Cy v=30cm™ (D) € =6.626 % 10°27J
Waie¥e ofer sy @b S4ifte «fe e it (el @2
(A) A=300nm (B) v=3x10%s"!
(C) v=30cm™ (D) € =6.626 x 10727]

Assuming the compounds to be completely dissociated in aqueous solution, identify the
pair of the solutions that can be expected to be isotonic at the same temperature :

(A) 0.01 M Urea and 0.01 M NaCl
(B) 0.02 M NaCl and 0.01 M Na,SO,

(C) 0.03 M NaCl an¥0id2'M MgCl,

(D) 0.01 M Sucrose and"0.02 M glucose

AIT SN, NSO (EREIERY) reEtet § @ S TR 53 e
Qs seop fofere s |

(A) 0.01 M 28faqt @ 0.01 M NaCl

(B) 0.02M NaCl 4= 0.01 M Na,SO,

(C) 0.03 M NaCl 4 0.02 M MgCl,

(D) 0.01 M e1E 9 0.02 M S

LOLLEGE.
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69, How many farad?ys are required t6 red:uér 1 mol of €50, to Cr** in acid medium ?
. o Y slgin) 13 o e
€) 5 (D) '6

IS T 1 mol Cr,0,2 & Cr* St Reeifio wwe I wias ofker e 2

(A) 2 (B) 3

(C) 5 (D) 6

70. Equilibrium constants for the following redetions at 1200 K are given :
2H,0(g) =* 2H,(g) + O,(g); K, =64 x 1078
2C0,(g) = 2CO(g) + Ox(g); K, = 1.6X 10
The equilibrium constant for the reaction
H,(g) + CO,(g) = CO(g) + H,0(g) at 1200 K will be

(A) 0.05 (B) 20
(C) 0.2 (D) 5.0
1200 K Swvorm, frsferiers Rfam fioa stwr-gated e onswt e -

‘2H,0fg) = 2H,(g) + O4(g); K, =6.4x 107
2C0,(g) = 2CO(g) + O,(g); K,=1.6x%10°

43I TN, H,y(g) + CO,(g) = CO(g) + H,0(g) RiEFMBT STMT-{7eew Wi @

(A) 005 (B) 20
(©) 0.2 (D) 5.0

A 33 T
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Category - I (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 -4 marks. No answer will fetch 0 marks.

43 Su7 o | e Tua T y www g | o Tuw v wva v e geifis Bew o

-} TIF NI | FIT GTA 7t fater =Ay AN )
71.  In a close-packed body-centred cubic lattice of potassium, the correct relation between
the atomic radius (r) of potassium and the edge-length (a) of the cube is

(A) r=‘3‘ (B) r=—a"' (C) r=3zﬁa (D) r=34Ea

(A) r="§'£ (B) r=% (O) r=3zéa (D) r= 43a

72, Which of the following solutions will turn violet when a drop of lime juice is added to it ?
(A) A solution of Nal (B) A solution mixture of Kl and NalO,
(C) A solution mixture of Nal and Kl (D) A solution mixture of KIO, and NalO,
TS 53 off @Al W 9 QBT g g (lime juice) (A% I 5IMB QOA Ff
YT 940 ? :
(A) Nal-97 5 (B) KI4® NalO,-93 fif¥o g
(C) Nal 9% KI-97 Rf¥e 5 (D) KIO, 4R NalO, -7 fifés 5ot

73.  The reaction sequence given below gives product R.
(1) A320

CO.Me —————— 3R
HOEC/\/\/ Ve (i1) Brz,CCh

The structure of the product R is

(1) Ag,O

COEME = T —3 R
HO-,('/\/,\/ (ii) Brz,CCl4

. | Z@LLEGE.
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H
0 Mo
(A) C @ O
HO
© NN o o - N ow

74. Reduction of the lactol S 0; with sodium Borohydride gives
S

ANSHA S S)/:) e QraEEcEcy S fonffe o @ WY &R W/ O

S
9 T

ey %

(B) O
HO
©) \/\/\ou . /\/\OH

75.  What will be the normality of the salt solution obtained by neutralizing x ml y (N) HCI
with y ml x (N) NaOH, and finally adding (x +y) ml distilled water ¢

(A) g%ﬂN ®) 2(xﬂ+ R
© ) o ()

x ml y (N) HCl ¥t y ml x (N) NaOH iRy o T, 9 AT (x + y) ml MRS B

* * - Z@LLEGE.
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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. Also no 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% T 43MF TIF S | 54 B wide o9 fieer y W oM@ | ger Bew fiver S I
435 go1 TFF X 2FMeE TaF Farer AT M | 9= @i ToF A o W7 A7 | W7 o

T 3T A ME AR SEe ITA9 NI I A WF A M 3 X v % e Su7 crent
AR ST Wt + AT ¥ I wfds Toz sifds ofF st |

76.  During electrolysis of molten NaC/, some water was added. What will happen ?
(A) Electrolysis will stop.
(B) Hydrogen will be evolved.
(C) Some amount of caustic soda will be formed.
(D) A fire is likely.
#oT® NaC/-a7 S fitastra stvm Rght ©et quret a1 207 Ol w7 9 g 2

(A) Res 3@ @ 3@
(B) TRCOITEH (G Tq
(C) Frg e e ciret toft &
(D) WICT (&0 (S AN

77. The role of fluorspar, which is added in small quantities 1n the electrolytic reduction of
alumina dissolved in fused cryolite, is
(A) asa catalyst
(B) to make fused mixture conducting
(C) to lower the melting temperature of the mixture
(D) to decrease the rate of oxidation of carbon at anode

AT feTe HITARBE (cryolite) AT ©Roe KRR Ret AT st PI™ig
(fluorspar) (9151 3t =7

(A) ST e

(B) e fraefbee wfi® s or

(C) PEafboT sreiag Oreiviar TwRIg oy

(D) IS ST TR 1S SN Ty
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78.  The reduction of benzenediazonium chloride to phenyl hydrazine can be accomplished by
(A) SnCl,, HCI (B) Na,SO, () CH,CH,OH (D) H;PO,

QigretcafTan Gl Revae sam fFmks QRufen SLARme ST Jmrow

(A) SnCL,HCl  (B) Na,SO, (C}) CH,CH,0H (D) H,PO,
79. The major product(s) obtained from the following reaction of 1 mole of
hexadeuteriobenzene is/are '
D
2 D ) Bry(1 mole), Fe
R ol LN
D D (i)H0
D
D D
D Br Br Br

(A) (B)

. D ) Br,{1 cuen, Fe
L ]
D D (i) HZO

o O
o

D Br Br Br
(A) (B)
D D
Br
D
D H
(C) (D)
D D
D

A 37
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80. Identify the correct statement(s) :

The findings from the Bohr model for H-atom are

(A) Angular momentum of the electron is expressed as integral multiples of ;_1:

(B) The first Bohr radius is 0.529 A°

(C) The energy of the n-th level E_ is proportional to 1_115

(D) The spacing between adjacent levels increases with increase in ‘n’

S15F RRfS at Rfsaf fAeter o7 -

QI W (¥F H-m1 5o waor fmyofs =

(A) ATl G a2 phRaT GReS T |
(B) SN (AT FWT I 0.529 A° BF |

(C) n-OF 3097 YNy =, E -]-aamﬁnmn

n* nz

(D) ﬁmﬁmmmm.Wn-ﬂmqﬁwmq&ml
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