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Subject: Physics [Booklet Number]

Duration : 12 Hours Maximum Marks :75

( Instructions j

1. This question paper contains all objective questions divided into three categories.

2. Category-| : Comprises of Q.1 to Q.45 carrying one mark each, for which only one option
is correct.

Category-ll : Comprises of Q.46 to Q.55 carrying two marks each, for which only one
option 1s correct.

Category-lll : Comprises of Q.56 to Q.60 carrying two marks each, for which one or more
than one options may be correct.

3. For questions in Category-| or Category-ll, incorrect answers will carry NEGATIVE marks.
For Category-l, 1/3 mark will be deducted for each wrong answer. For Category-ll,
2/ 3 mark will be deducted for each wrong answer.

4. Category-lll questions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on pro rata basis. However,
marking of any wrong option will lead to award of zero mark against the question
irrespective of the number of correct options indicated.

5. Questions must be answered on OMR sheet by darkening the appropriate bubble {marked
A, B, C, D} against the question number on the respective left hand columns.

6. All OMR will be processed by electronic means. Hence, invalidation of Answer Sheet due
to folding or putting stray marks on it ar any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the
candidate.

7. Answers without any response will be awarded zero mark. For Category-{ or Category-Ii,
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same.

8. Write your roll number, name and question bocklet number only at the specified
locations of the OMR.

9. Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the ~—
respective bubbles.

10. 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. e

11. Mark the answers only in the space provided. Please do not make any stray mark on the
OMR.

12. Rough work must be daone on the question paper itself. Additional blank pages are given
at the end of the question paper for rough work.

13. This question paper contains 28 printed pages inciuding pages for rough work. Please
check all pages and report, if there is any discrepancy.

14. Hand over the OMR to the Invigilator before leaving the Examination Hall.
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Category - |

Q.1 to Q.45 carry one mark each, for which only one option is correct. Any wrong answer will
lead to deduction of 1/3 mark.

1. A drop of some liquid of volume 0.04 cm® is placed on the surface of a glass slide.
Then another glass slide is placed on it in such a way that the liquid forms a thin layer of
area 20 cm® between the surfaces of the two slides. To separate the slides a force of

16x10° dyne has to be applied normal to the surfaces. The surface tension of the liquid is
(in dyne cm )

(A) 6O {B) 70 (C) 80 (D) 90

(BT OB ©Fed 0.04 cm’ WS [P Q6 @10t OFh FCE TR0ST ©reAd ST I
2| 9T 21T WIS SE TS AIW0T ToF Q97 W@ PAA! 367 @ 10 710 AR
Ol WS 20 cm? cva IFE O3B siteet 83 (odt o1 7150 4w orem
A5 16x10° dyne IeT Seld BAF SHGIE AT FACS 2| B T odeTva ABOH

573(dyne-cm™ -4 )

(A) 60 (B) 70 | {C) 80 (D) 90

2. Avery small circular loop of radius a is initially (at t = 0) coplanar and concentric with a
much larger fixed circular loop of radius 5. A constant current  flows in the larger loop.

The smaller loop is rotated with a constant angular speed o about the common diameter.
The emfinduced in the smaller loop as a function of time t is

2 ¥
(A) "2 ) cos(wt) (B) Z2E2 ) sin(w?t?)

n'u.zptﬂ!

2
w sin(wt) {D) 2 Kol ) sin? (wt)

© 7

Q5 YT (@I g BT &8 garma Fgo4(loop ) 1 T STFT A T b [P TGFE
QP60 JIFIT FSAR MY AT98F 1@t = 0) WF3 S W HS S AT 0w | &g

TAq ofeR 491z [ 0 $9AM0I 743 fgg SASIEr o0k W3 AN @i oraq S
mﬁmm PO AT IS SF LI (B0 FFNOE JI @ sifseast o -
(IR TR | (T FIACS 0 ¢ -9T AATT of GBS I8 ™

2 2
(A} — IWm+r:1ns;(|r,ur:) (B} = ”“!msin(wztz)
2 2
(C) — B sin{wt) (D) — W sin?(wt)
2b 26
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3. An electron in a circular orbit of radius .05 nm performs 10"° revolutions per second. The
magnetic moment due to this rotation of electron is (in Amz]

(A) 2.16x1077 (B) 3.21x107% €) 3.21x10°2 D) 1.26x10°2

QG 31585 .05 nm aend A8 Wl IF@R 4 onFeg 10'° IE RS FaR
FERAT 9% A TS Am’ - QI (@ (BFEd & ITF (o4l 2T ©f 24

(A) 2.16x107° (B) 3.21x107%° (C) 3.21x 107 (D) 1.26x107°

=%

4.  Consider three vectors 4 = i+j—2k,B=i—j+kand C=20—3]+4k. A vector X
of the form A + ,G'§ {ox and [ are numbers) is perpendicular to C. The ratio of & and £1is

(A} 1:1 (B) 2:1 (C)-1:1 (D)1

- —

k,B=i—j+k, C=21-3]+ 4k @3 TG @~ QFC
o 78 | @ 932 B 7I0 LA 20T o 9 P -7 IS 2R

foafs ce8a A=1+]-
©3d X=aA + BB, C 93

2
G
(A) 1:1 (B) 2:1 (C)~1: 1 (D) 3:1

5. A galvanometer having internal resistance 10 Q2 requires 0.01 A for a full scale deflection.
To convert this galvanometer to a voltmeter of full-scale deflection at 120 V, we need to
connect a resistance of

(A) 11990 Q) in series (8) 11990 QX in paraliel
(C} 12010 €2 in series (D) 12010 €2 in parallel

10 Q Sewar @ fTFE Tt sorerermibing 0.01 A Siee g 30 5o @< Resaq
off3TT UF 1 A% SHTGIANGEARE 96 (©FFNE QTN $id AHdhs® Pl 3 & OifD
120 V -9 sjof (F< QUFST O’ | Q7 Ty SHISTSTHINGIEE 0% (@ (@18 JF AT 26 O 701

(A) CTS STHRTE 11990 Q (B) TIBATE QT 11990 Q
(C) CE 41T 12010 O (D) JTBIE SWII@ 12010 ©Q

6. Three capacitors, 3 uF, 6 (F and 6 pF are connected in series to a source of 120 V. The
potential difference, in volts, across the 3 uF capacitor will be

(A) 24 (B) 30 (C) 40 (D} 60

3 uF, 6 uF U2 6 uF HiIaeg P18 Reqis $aaE @9l SMAI I 91 O 120 V SR6T
A AP Fd1 T (@170 9LEF @ 3 pF [KPTE G190eg g1 Ked dteon R

(A) 24 {B) 30 (C) 40 (D) 60
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An infinite sheet carrying a uniform surface charge density ¢ lies on the xy-plane.

=2

The work done to carry a charge g from the point A = a(‘E’+ 2} + 3@ to the point

B = a(i— 2]+ 6k) (whereais a constant with the dimension of length and g, is the
permittivity of free space ) is

3 2 3
Gay (B} Guy [C)Sfaq “)] aay
2Eq £n 2&q £

(A)

o Rt

SiRe s 9 B ST WIHIET SETIAE EN 9RF 0 €42 B xy-ord AIES | Qofb
i A = a(i + 2f + 3k) IF =@ 9376 [ B = a(i — 2j + 6k) -0 (TTIF a 7
Klal 53T @Fil e QT2 g, T THIWE Bhoe(cwol) g Afaas S [ @m @
SIS 00 D Ol 361

S0aq 3oaq

s (C) (D}

250 £0 ZEu &

(A)

The intensity of magnetization of a bar magnet is 5.0 x10" Am ™. The magnetic length and
the area of cross section of the magnet are 12 ¢cm and 1 cm’ respectively. The magnitude
of magnetic moment of this bar magnet is (in SI unit)

(A} 0.6 (B) 1.3 (C) 1.24 (D) 2.4

Q@ %% pEPT pEAET Trat 5.0 x10° Am ™| pEShd @RS (T QIR AFIRed (FaTE
Ty 12 cm €932 1em?’ | 43 79 5330d (B1EF INied 719 S| QP T

(A) 0.6 . (B) 1.3 (C) 1.24 (D) 2.4

A luminous object is separated from a screen by distance 4. A convex lens is placed
between the cbject and the screen such that it forms a distinct image on the screen. The
maximum possible focal length of this convex lens is

(A) 4d (B) 24 (C)d/2 (D) d/4

G Suget 48 B0 AW ([UE d a0g I JR 90 I @1 €3 IF W2 91T 70!
FIBrel ATNE Tt Wd &g a8fog aFo =o® afsfar sifde 2671 W3 TTa @ @d
GATRE AT Iy A

(A) 4d (B) 2d (C) d/2 (D) d/4
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10. The output Y of the logic circuit given betow is

:__>ﬁ—:Fi>ﬂY

(AYA+ B (B) A QA+ B).A (D) (A + B). A

s e

54 foate @ o déﬁ(logic circuit ) (TUTTHT 2CATR O \W@U?jﬁ(output) Y 204

A o- >:—1 'Y
Bo —

(A)A + B (B) A | (CV(A+B).A (D) (A + B). A

11. One mole of an ideal monoatomic gas is heated at a constant pressure from 0 °C to 100 °C.
Then the change in the internal energy of the gas is (Given R=8.32 Jmol ™)

(A) 0.83x10° ] (B) 4.6x10° ) (C) 2.08x10° } (D) 1.25x10° J

GFC 9F W St QFAIHIGP STEeE 189 BT O 2wt S 19 Stemtal 0°C
(AF 100°C FAT 37! QUH@ snPIhg Srewdla s Afdedd 20 (treW Sy
R=8.32Jmol ' K)

(A) 0.83x10° (B) 4.6x10° (C) 2.08x10° $ (D} 1.25x10° )

12. A whistle whose air column is open at both ends has a fundamental frequency of 5100 Hz.
If the speed of sound in air is 340 ms , the length of the whistle, in cm, is

(A)S/3 (B) 10/3 )5 (D) 20/3

Y (NI G IS IYBWT YEYEd T 5100 Hz | T IYIE oA SNSRI
340 ms ' 3¥, ©d Mg a5 (TIFONGIE ©FE 519

{A) 5/3 (B) 10/3 (C)5 (D) 20/3
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L3,

14.

135

16.

A particle moves with constant acceleration along a straight line starting from rest. The
percentage increase in its displacement during the 4" second compared to that in the

3% second is

(A) 33% (B) 40% (C) 66% (D) 77%

QTG IFFCN FIIET (T TN [F I ALEN IARG STHGAT BLelR | I 45T g
CTILS STSFRE 79 ToId PSS Hfowls 5a0gd $AF Tohd! Toi! (47! 3T ©f 73

(A) 33% (B) 40% (C) 66% (D) 77%

An artificial satellite moves in a circular orbit around the earth. Total energy of the
satellite is given by £. The potential energy of the satellite is

(A) —2E (B) 2E (C) 2E/3 (D) —2E/3

Ao Flan Sogz R i JoFE TR SRS 300 | SAaGa @b g 71 £
fre 3w 3t Szt Ffoifs 2=

(A) —2F (B} 2F (C) 2E/3 (D) —2F/3

In which of the following phenomena, the heat waves travel along straight lines with the
speed of light?

(A) thermal conduction (B} forced convection
(C} natural convection {D) thermal radiation

ANBa (@I A0S @ B9 B8 Hied sihote Aqe @ s FEa?

(A) OTTa “faazd (B) 1A 2193 forced ) “TabsTa
(C) B FTSifas A aeaTd (D) Bietg aiege

A proton of mass m and charge ¢ is moving in a plane with kinetic energy £. If there exists
a uniform magnetic field B, perpendicular to the plane of the motion, the proton will
move in a circular path of radius

Zem 2Em VEm
RY = v yEm 2E
(A) q8 (B) qB (C) 2q8 (D) m—g

m ©d Qqe g Y F=97 Q6 A0 E sifoiie A @it Se1g @97 perimt Iiw 9% ooiba
ey Ty B UG WI0 W BIES (Fd AP B (ATOFTT QPTG JTIPIF A 5ol W

Jeag TPY F

2Em 2Em JVEm

A) — . Sroli 2E

(A) =5 (B) = () 55 (D) |=1
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17. The ionization energy of hydrogen is 13.6 eV. The energy of the photon released when an
electron jumps from the first excited state (n = 2) to the ground state of a hydrogen atom is

(A) 3.4 eV (B) 4.53 eV (C) 10.2 eV (D) 13.6 eV

TRIGITSA A4NIE Sm=ES 1f&$a (ionization energy) W19 13.6 eV Q% AT d AN
(n = 2) S(3ToE BT AP QB @IAT EAZTR SN T & @6 fsfe 20 o) &
2

(A) 3.4 eV (B) 4.53 eV (C) 10.2 eV (D} 13.6 eV

18. When a particle executing SHM oscillates with a frequency v, then the kinetic energy of
the particle

(A) changes periodically with a frequency of v
(B) changes periodically with a frequency of 2v
(C) changes periodically with a frequency of v/2
{D} remains constant

I-‘-"«.1I

51T SAE (RIESTTE S BANIA QBTG TN v SR SCHAIT® 20, ©@ 104 ST ThE

(A) v F=ATE AT ARG5S 2T
(B) 2v T9ITE “Rf{@eir Afdfos
(C) v/2 F=TtF Igaei@ AEaisT =
(D) Ifaafo® AT

19. A parallel plate capacitor is charged and then disconnected from the charging battery. If
the plates are now moved farther apart by pulling at them by means of insulating handles,
then

(A) the energy stored in the capacitor decreases
(B) the capacitance of the capacitor increases
(C) the charge on the capacitor decreases

(D) the voltage across the capacitor increases

AF T FTEAE ATE 4EE Fixs P@ AFIAETIa BIOIA (A fafogd Tt 2971 944 OGR!
STGCETd AR O T <ime 1ford afw Agitad (LT SIS 709 I 3, ©F 20

(A) G ATBS e IPT 1@

(B) 410K 419G Jran AT

(C) 41ATHA BT Z157 AT

(D) 17w [ATET [Ted Aten {ia “d

P1 8/28

LOLLEGE.



20,

21.

22,

It the bandgap between valence band and conduction band in a material is 5.0 eV, then
the material is

(A) semiconductor (B) goed conductor  {C) superconductor (D) insulator

@ 9F (G TAMIET @enel A (valence band) @3t #ifa@®) «if5a( conduction band)
qgs! e T34 (band gap ) 5.0 eV | W% Somtafs @af

(A} SrEfoffars] (B) yoifaarst
{C)@%W(superconductor) (D) SIFIH

Two coherent monochromatic beams of intensities / and 4/ respectively are superposed.
The maximum and minimum intensities in the resulting pattern are

(A} 5/ and 3/ (B) 97 and 3/ (C) 4/ and [ {D) 9/ and /

FATF [ @72 41 oi1qers i asaf witeta 76 57¢516( coherent ) Btz Sofdots
qheT | 99 T ([ sia 10T ( pattern ) 57f8 267 GTANA 16 8 ST A19eTs T@W 31

(A} 5/ and 3/ (B) 9/ and 37 (C}4land 7 (D)9/and /

A uniform solid spherical ball is rolling down a smooth inclined plane from a height 4. The
vetocity attained by the ball when it reaches the bottom of the inclined plane is v. If the
ball is now thrown vertically upwards with the same velocity v, the maximum height to
which the ball will rise is |

(A) 5h/8 (B) 34/5 (C) 5h/7 (D} 74/9

OHIG a0 JFe Gieradiple 36 Al TT Feea 9RT h %! @@ stfow smes)
Towlad AHATS (9T W3 Tafb v stfer@s 16 g | ©ag 9% AL v sifss iy
SEFOIE IAITE @Il I, ©f 30 TE0 AETH @ SHolY BT ST 56

(A) 5h/8 (B) 3A4/5 (C) 5A/7 {D} 7h/9
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73 A cricket ball thrown across a field is at heights /; and /4, from the point of projection at
times ¢y and #; respectively after the throw. The ball is caught by a fielder at the same

height as that of projection. The time of flight of the ball in this journey is

hit2—h,t3

hit3—hats het2+hats hits+h,t?
(A}' 143 —flzl . (B) 1rl 128 (C) 1 2. 2*%1 [D)
hifg"‘hztl h2t1+h1t2 hltz'l“hztl hltl_hztz

AT T CHral IR0 TNST BT (RTGT T67| F0 HTHod £ G2 £ ST A1 fFosofem (E
TN hy, 93 hy GHOE el | 9FSH T AT (7 SHo! (IE (2Ne! TARE 66 1R
S oITes 4@ @ETET | Q3 Trar AT (|G (T AN (FTI51R ST 3¢

hit3—hoty (B) hiti+hyts () hiti+hsts (D) falr§~1f12_t§_
hito—hoty hati+hts fryta+haty hitqi—-hat2

(A)

74 A small metal sphere of radius a is falling with a velocity v through a vertical column of a
viscous liquid. If the coefficient of viscosity of the liquid is 77, then the sphere encounters

an opposing force of

v

(A} 6@’y (B)— (C) 6nrav (D) g3

q’ AL aaﬁc@ﬁﬁr@twaaﬁ@mwm@waﬂmmumﬁ%
TG % ©AER AFHSTE 7 30 4101 (S0 stfiiod fasidics (@ I e IR, ©f 24

nnv

=L (C) 6mnav (D) poy

(A) 6Tna‘v (8)

na

25 |In which of the following pairs, the two physical quantities have different dimensions?

(A) Planck’s constant and angular momentum

(B} Impulse and finear momentum
(C) Moment of inertia and moment of a force

(D} Energy and torque

NE magt 1SS FFE EreiaHEa T @ @elie (GFs AIPTREE Tl S

(A) T3TCET 53 932 (PP GBI

(B) 3ceTd T1o( Impulse) W32 (ATIT SAI
(C) STS! AND GIL I JITD

(D) *ifz «ze TF(torque)
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26.

27,

28.

if n denotes a positive integer, 7 the Planck’s constant, g the charge and 3 the magnetic

field, then the quantity (2225

) has the dimension of

(A) area (B) l[ength (C) speed (D) acceleration

(2223) e n OF0 TS GHTE J0, A AITRT 36, ¢ JETF Qa2 B (bIEF CFa

5fbe sa afiog Jrar 23

(A) (SO (ed (B) Cwr14 (C) whea (D) g4ead

tn a transistor output characteristics commonly used in common emitter configuration,
the base current g, the collector current Ic and the collector-emitter voltage V¢ have
values of the following orders of magnitude in the active region

(A) Iz and I¢ both are in pA, and Vee in Voits
(B} Iz is in nA and tcisin mA and Vce in Volts
[C} g IS in MA and l¢cis in [.J.A and Vee in mV
(D) 1g is in mA and Icis in mA and V¢g in mV

TSATE] TS @ DIARSTONEd STHE- fsas( common  emitter) 1T BTBTAD
Pafitesa RET WBTeA( active region) B 21T I, STTEP oL Ie QIR AREATRF- 8P
(OTFHST Ve -d TIH5 A 27

(A) Iz 93¢ Ic TOLER PA -9 G2 Ve (OFT -9
(B) Ig HA -9 Ic mMA -9 €38 Vg (S0 -9

(C} Ig mA -« lc pA -9 QIR Vg mV -4

(D) g MA -9 Ic mA -9 Q% Ve mV -9

In the circuit shown assume the |
diode to be ideal. When V; vy 15082 3V
increases from 2 V to 6 V, the O f\/\/\/\———— . ——0

change in the current is {in mA}

(A) zero (B} 20 (C) 80/3 (D) 40

QA (3T FHAIE TS V; -(@

2V (Y@ 6V -Q & 1 2e 09y 1500 [: | +3V

e Tl L e i o B S e AVAVAVA
aFE B I 3R (SESoE
w1t SIS 2T 419 413 )

(A) T3 (B) 20 (C) 80/3 (D} 40
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29,

30.

A scientist proposes a new temperature scale in which the ice point is 25 X (X is the new
unit of temperature) and the steam point is 305 X, The specific heat capacity of water in
this new scale is (in Jkg " X™)

(A} 4.2x10° (B} 3.0x10° [C) 1.2%10° (D) 1.5x10°

QFeH TR Tl Fga sremiats e SARAT $E ol I3 Y 25 X Q3L o 5
305 X o7z fofee ae@ | @Ia X 302 999 oFTan O3S | 93 F9d F T Sl
SETd S EE G Jkg X aFE 3@

(A) 4.2x10° (8) 3.0x10° (C) 1.2x10° (D) 1.5x10°

One mole of a van der Waals’ gas obeying the equation
a
(P+W) (V—b) =RT

undergoes the gquasi-static cyclic process which is °

shown in the P-V diagram. The net heat absorbed by
the gas in this process is
Py o

P 4

Vs V4 V
1
(A) 5 (P, — P (Vy — V) (B) = (P, + P,)(V; — V)
1 < d ol
O3 (P +5 =P —53) (i = Vo) 03 (P + 57+ P+ 32) (Vi = Vo)
% (ATET TSI 106 (ASF] ST ST A
(T BLA P 4
d
(P+W) (V—b) = RT P f
W3 SeToe 9ac 4m-&7 (quasi-static) S
(cyclic) AT@TT T ™M@ M@ T3 3 47 3105
p-v eTdfbra Gt st @] dfam svst ded Po fee
C1T1As (IT0 STt A 26
" '" >
VIZ V]_ V
(A)5 (P = P)(V, = V;) (B) - (P, + P)(Vy — V)
Q) 2(P + 5 =P — ) (V= V) (D) (P, + 5+ P + 3 (V, = V)
) 1 Vi Z Vg 1 Z 9 1 U? 2 v% 1 2
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31

32.

a9,

34,

The displacement of a particle in a periodic motion is given by y = 4 cos* (é—) sin(1000¢).

This displacement may be considered as the result of superposition of nindependent
harmonic oscitlations. Here 1 is

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

11 sifets Heme QFfh F@HIT 749 y = 4 cos’ (%) sin(1000¢) STiege =aral 4FrT Fdt
I | 93 FIAG@E n AL TN (evstfied SAfas 27 (T 81 (57 TFLd n kA

(A} 1 (B) 2 (C) 3 (D) 4

Consider two concentric spherical metal shells of radii 1y and 1 (» > ny). If the outer shell
has a charge g and the inner one is grounded, the charge on the inner shell is

s 5 —1

(A}—-?q (B) zero (C) vt T (D} —q

G oiteraTghs MG EF (B (eTdd TP ANEFW r 932 n (n > nff ©OEE
SIETTOE BNa T §F W@ IREF GIETO0E g AR ST HSAT 267 SHCYGEID
(ST G YA AT 203

—

:2 q (B) I \C) it (D) —q

I

(A)

Four cells, each of emf £ and internal resistance 7, are connected in series across an
external resistance R By mistake one of the cells is connected in reverse. Then the
current in the external circuit is

(A) —= (B) — (€)

4r+R 4r+R 3r+R

3E 2E
{D) 3r+R

showeas 467 £ 9as sewad @y r [IFE 5[l SITEe (@EE G187 WA QHI0 41328%
(@Y R -9 (5 & A1 a1 QBield QBT @AF oI A fRordle ©Iid I 34
SR | (TOHCA J133% IOA10e AIRATAm 23

(A)

2E 3E 3E 2E
(C) (D}
4T+R 4T +R 3r4R 3r+R

Consider a blackbody radiation in a cubical box at absolute temperature 1. If the length of
cach side of the box is doubled and the temperature of the walls of the box and that of

the radiation is halved, then the total energy

(A) halves (B) doubles
(C) quadruples (D) remains the same

TG TAPIphs A v wEmar T -@ g8 e qwz) I et Afsts Iz vl
fag oa1 3@ W9 IWIG (GAIST W fafFaeas oromTal SHF A1 W ©f A A1
saqE SIfsT o¥ra a7

(A) LT T (B) Tas[¥l TR
(C) B 3 (D) Wfgafiow AT
P1 13/28
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35

36.

37.

A wooden block is floating on water kept in a beaker. 40% of the block is above the water

surface. Now the beaker is kept inside a lift that starts going upward with acceteration
equal to g/2. The block will then

(A) sink (B} float with 10% above the water surface
(C) float with 40% above the water surface (D} float with 70% above the water surface

Q&G H1ET 4 NB1F 9T TieT SPIE | TH0T 40% Sretoleld Sold iR | GUq AFEHD
OFIT fASI0T U9 4] 367 U942 TGt g/2 a9z S9(ag M grat 8% Fae7 1 T o0

(A) BT TQ (B) 10% TeTw (a1d ULd (974 OIS
(C) 40% TiTwed OAE @Y GIHE (D) 70% SicTwieTd BT (@l BIHg

To determine the coefficient of fricticn between a rough surface and a block, the surface
1s kept inclinea at 45% and the block is released from rest. The block takes a time t in

moving a distance d. The rough surface is then replaced by a smooth surface and the
same experiment is repeated. The block now takes a time t/2 in moving down the same
distance d. The coefficient of friction is

(A)3/4 (B) 5/4 (C) 1/2 (D) 1/4/2

AP0 SYTEE Qe OBI0 FH4 T [Fo TFe §orF Ao S BelibrE 45° ARotRie
qrT 351 YJe FHI0(P HOE! (0@ Sl 367 | F0 d 7ag Nhowq A t Y @Y | S
Seibd s Waea I @I A4S J[AF FAT T | FRO QAF /2 N GAG d
SIfearn Fd | 9 Afanizet A1 IH< 5% 3@

(A} 3/4 (B} 5/4 (C) 1/2 (D) 1/+/2

A smooth massless string passes over a smooth fixed pulley. Two masses #1, and i,
(711 > #13) are tied at the two ends of the string. The masses are allowed to move under
gravity starting from rest. The total external force acting on the two masses is

(ml—mz)z (Tﬂj']‘l?lzjz

(A} (m; + m;)g (B) g (C) (my —my)g {D) g

ny+m; m;—m,

Q3G 1399, & e pulley) Soa W M@ w0 ©a%F W9 JoR 14176 {6 ©F
my Q32 my (my > my) T 41 3@ | QF ©d Ji6 FIRET (AT HeMHL dGNE 5lo B3P
FFe | 93 b OEd 3949 (T (@15 3238 I [T 90T B 24

(my-—-m,)*~

(A} (mqy +my)g (B) g (C) (my —my)g {D)

m1+m2 ml'-mz

(my+m;)°
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38.

39.

40,

Same quantity of ice is filled in each of the two metal containers P and Q having the same
size, shape and wali thickness but made of different materials. The containers are kept in
identical surroundings. The ice in P melts completely in time t; whereas that in Q takes a
time t,. The ratio of thermal conductivities of the materials of P and Q.is

(A)Ts7 Ty (B) t;: t €y vis° (D) t57: t,°

QP ST 3 PTG QIL T AF 3 7797 {63 fsg S ¢eat »ft «ita P w3e Q -
& Sotfania 335 ©fé @ar 367| 56 MaE APy auSE( surroundings ) 90T 25| T P
ATA ty STT F79f<f qq% S T QT2 Q -(S ©f Lo t, FWY SIS Sf T P 9L Q - 9
Gomiad o AT LoTET TS 39

(A) 15 t; (B) t1: 1> [V < 1° (D) 157 5"

A car is moving with a speed of 72 km-hour " towards a roadside source that emits sound
at a frequency of 850 Hz. The car driver listens to the sound while approaching the source
and again while moving away from the source after crossing it. If the velocity of sound is
340 ms™, the difference of the two frequencies, the driver hears is

(A} 50 Hz (B) 85 Hz (C} 100 Hz (D) 150 Hz

72 km-hour™! =feta WG s1fe g AT I OFHT =g SO P QST Bretts | B8
2ATE 850 Hz T°17&a % faeeifae arm | sifea oraa @ Serd Sfoyca T1aTd 5wy 10
TS o1 938 Sl wifisary Sra 7id 5T euE g fofs 14t o1 | T ova o
w5 foq #osItEa 1% (11T | T ITS T SIS 340 ms™ T O Q@ FAFAEI A1YF)
5@

(A) 50 Hz (B} 85 Hz (C} 100 Hz (D) 150 Hz

For the radioactive nuclei that undergo either o or B decay, which one of the following
cannot occur?

{A) isobar of original nucleus is produced
(B) isotope of the original nucleus is produced
(C) nuclei with higher atomic number than that of the original nucleus is produced

(D) nuclei with lower atomic number than that of the original nucleus is produced

@ 7 (CSTHY @ud o (SEwr) 3y B ([0 [bea vy few cers I/ G911 (Fa
ANHd (@b THTs ATE Ff ?

(A) §eT (@T(FT SRETRE (o4 T

(B) J&T (FUIFA IO (B4] 27

(C) U @FH@T eI THhod ARNFIRE FLUE (FGP (S T
(D) §&1 @1@a ooiaTd fAyed AFwafas F2ra (U (G491 27
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41.

42.

43.

44.

A particle is moving uniformly in a circular path of radius r. When it moves through an
angular displacement 8, then the magnitude of the corresponding linear displacement
will be

(A) 2r cos G) (B) 2r cot @) (C) 2r tan (5) (D) 27 sin (g)

2

G5 N r e GFE garea i SAweaes sfetler | a9 FAT 6 @HOF 5ag MR TR
54 eI (af4F S9eerd 91 2@

8 z 8 L
{A) 27 cos (}-) (B) 2r cot (E) {C) 2r tan (5) {D} 2r sin (E)
The intermediate image formed by the objective of a compound microscope is
(A} real, inverted and magnified (B) real, erect and magnified
(C) virtual, erect and magnified (D) virtual, inverted and magnified
I SIArEeT q07 WhoeTsw( objective) (T SWES1 #ifsiay 5157 F¢d GG 34,
(A) 517, Srad e fafds (B) 51, P TIY W3¢ fiH®
(C) Ty, ST w3 e (D) =1, ST W32 el

A uniform rod is suspended horizontally from its mid-point. A piece of metal whose
weight is ¥ is suspended at a distance / from the mid-point. Another weight H is
suspended on the other side at a distance /; from the mid-point to bring the rod to a
horizontal position. When W is completely immersed in water, #; needs to be kept at a
distance /> from the mid-point to get the rod back into horizontal position. The specific
gravity of the metal piece is

{4

W Wi,
(A) W, (8) Wi-W; i,

(C)

1!-1"!2 12

GG A "Er@ B WY (A FIoHE i@ QIEET 267 | 7GRy (F | gag W
[@d 9F(5

5 4oy @IS 367 | faeidte Fas W, Sate ws e (s /) qacy (QITETIear ageT
7l Sy e e IREE 5T QIeT | Q4] W (& S 39 ffims sacet @ag Wy @ vasiay
RS 1, Y40g a4 St 7ot Sqeiie sretg ST g aefe SmeiEs g 1@

W Wi, Ly
(A) vy {B) Ry (C) =

The energy of gamma {y) ray photon is E, and that of an X-ray photon is Ex. If the visible
light photon has an energy of E, , then we can say that

(A) Ex>E, > E, (B) E,> E, > Ex (C) E,> Ex > E, (D} Ex>E, > E,

qFfG smai(y) afn @bEe fE B, <3t @D 9;W(X) I @TET ME Exl I
wiger=y( visible ) ST (FI0AF e E, T S I 1 I @

(A) Ex > E, > Ey (B) E*,-':" E, > Ex (C) ET) Ex > E, (D) Ex > E, > E-f
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45. A metal rod is fixed rigidly at two ends so as to prevent its thermal expansion. If L, o and
Y respectively denote the length of the rod, coefficient of linear thermal expansion and
Young's modulus of its material, then for an increase in temperature of the rod by AT, the
longitudinal stress developed in the rod is

(A) inversely proporticnal to & (B) inversely proporticnal to Y

{C) directly proportional to £ (D} independent of L

ST s AR @Y I SWCT GIH UG WST FARE UGS FLFAT Wg| Tx
L Q32 Y IASE TS0 RS, ©F ST S (AT eo7ge s{UE Q3R 3T JgF
o w5t oReet AT Sromrar 3fa @ we @ S’ AT e FE, ST 23

(A) @ -93 TBIATeS (B) Y -7 IR@I{AMNoF
(€) = -a7 rgenfo® (D) L AT
Category — !l

(.46 to Q.55 carry two marks each, for which only one option is correct. Any wrong answer
will lead to deduction of 2/3 mark.

46. To determine the composition of a bimetallic alloy, a sample is first weighed in air and
then in water. These weights are found to be w, and w; respectively. If the densities of
the two constituent metals are p, and p, respectively, then the weight of the first metal

in the sample is (where p _ is the density of water )

{A] o ({} _p [Wl (pz Py ) o WZJQZ: (B) ., (ﬂ' "‘."’1} [WI (pz My ) T szg.
Pq
(C] pw(pz p ) [Wl (DE + pw) W2p1 (D) m [Wl(pl - pw) - WZPL

Q3G fadied T23a dTod SAMATS 5199 HAEa S 4gTTd 9FIS SYAT M SIS IS
Q32 BIFIE TS 3TH AT T57 | 93 emﬁfﬁwmwltﬂmwzi o sioddEar 4 {ita
997 IVEFW p, 932 p, 92 DU 997 p,, (T & 7¢PT SAMIE ARG AT 4rsGa 3T

e
Wt o) wal W e ) v
P1
Oy Wil +9,) = wap) O) 5y waley = pu) = wap
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47.

48.

The de Broglie wavelength of an electron is the same as that of a 50 keV X-ray photon,
The ratio of the energy of the photon to the kinetic energy of the electron is {the energy
equivalent of electron mass is 0.5 MeV)

(A} 1:50 (B} 1:20 (C) 20:1 (D) 50:1

710 37eral 7 15 @517 de Broglie) ®am0ds 50 keV - X afr @iGiaa Gamtd /@ ST |
93 A *IfF W32 3TEdaa siferifea Sqens 2@ (med Wity 3eTdhd Gidd Ahpe

% 0.5 MeV )

(A) 1:50 (B) 1:20 (C) 20:1 (D) 50:1

Sound waves are passing through two

routes- one in straight path and the other

along a semicircular path of radius r, and

are again combined into one pipe and
superposed as shown in the figure. If the >
velocity of sound waves in the pipe is v,

then frequencies of resultant waves of

maximum amplitude will be integral
multiples of

v

(A}

(B) — (C) — (D)

r(m—2) r(m-1) r(n—1) r(m+1)

fbra oramAT [IFAMT *197 ©d% Jib @1
Aty I | QF0 Ay AFAAAF, BT »

sy faf e Soqasta A1 BanRic [
fifae arm @ Sima TS 900" A3 @
74y ITSIT &G stieidst v | (@ F990Ed
&y ofe oansfoe 8| s z@ o —

Aufafys @& ity I 9=

S feraE 7
v v 2U v
D
(A r(m—2) (B) r(n-1) ) r{r—1) o r(m+1)

P1 18/28

LOLLEGE.



49.

S0.

A solid uniform sphere resting on a rough horizontal plane is given a horizontal impulse
directed through its center so that it starts sliding with an initial velocity vy, When it
finally starts rolling without slipping the speed of its center is

(A) = v, (B) - vo (€)2vo (D) 2vq

azfE s W ees G0 AT SEie oo S fFaREn awem) (e 91
@HAN (@A AT TGS e QFG qTo AT FAT 1 97 el GF AT SR
v, BT Srer Soig Preret 5eits @ F9eT | A A1 Pt sHS s gars beits F 909
SUF (sieafhd @rHd 5The 2

(A) 2 vy (8) > v, (€) 2 v, (D) 2 vy

A glass slab consists of thin uniform layers

of progressively decreasing refractive - . . 3 i e
indices Rl {see figure) such that the RI of —
any layer is p-mAp. Here p and Al denote —— S /
the Rl of 0" layer and the difference in Rl —cococommmmamaenanaoosas Sl ..
between any two consecutive layers, oo g i
respectively. The integer m = 0,1,2,3...
denotes the numbers of the successive U 28

layers. A ray of light from the 0" layer | U— Ay PR
enters the 1% layer at an angle of
incidence of 30°. After undergoing the m"
refraction, the ray emerges parallel to the
interface. If 1 = 1.5 and Ap = 0.015, the
value of m is

(A) 20 (8) 30 (C) 40 (D) 50

WPl F6T  FTEF(slab) Al
otHET 89 T N Gl s @@ aFih
BI FTHT T SAET  BEIT AT
@t am onx(fba @d) dfesmw  u-mAu

u-map ﬂﬂijﬁ 0 A QA __‘ | ‘ | ‘ _.f-*:

n, Ap FIFW TAeq(0") BET dfesmrF AR e mmim
«3e 7 e @I T ARSTAET ool e
oAy WYS AT m  BF LN ;

(m = 0,1,2,3...) 60 I [ATH &3
YT AAT B@ AW SN QDL IO
I[foT @I 30°1 Im p = 1.5 4¥lg
An = 0.015 39 @ m Ad (I T T
m -ou fesarag o T 9t Sea
farew Bied ATBaIE Siid [95(E 297

(A} 20 (B) 30 (C) 40 (D) 50
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51. Three identical square plates rotate about the axes shown in the figure in such a way that
their kinetic energies are equal. Each of the rotation axes passes through the centre of the

square. Then the ratio of angular speeds ;1 ¢, 315

(A) 1:1:1 (B) V2:v2:1 (C) 1:¥2: 1 (D) 1:2:N2

fSaG et UFadY I5(1Fhs s ota CrUiAT 3% I31k9 Wi GIE 30T (T BInd AToNH
sifietfs s 4fs ovras 964 o Ated @8 g TR oTeRa foAftr g+ afswer

AT i1 W3 3 AT

<

7

7
/

(A) 1:1:1 (B) V2:42:1 (C) 1:V2: 1 (D) 1:2:¥2
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52. A long conducting wire carrying a current [ is bent at

120° (see figure). The magnetic field B at a point P on
the right bisector of bending angle at a distance « from

the bend is (g is the permeability of free space])

3poi ol fo! V3ol
(A} 2rd (B) 2nd (C} vV 3rd (D) Zm:

Qi 791 Afaars! onEd T oy [ ofee 43iize 36T
sRG 120° @ Al sy 1 fora amffe @it
sufaisiad 97 OISiG(bend) Q@ 4 TE(g S50 P

frqto (BES Fa B I ( o 775 TN [T rswol)

3pol Hol Hol v3ug!
A S (B) 2nd (C) V3nd D)
53. A circuit consists of three batteries of emf £,=1V

E;=1V, E;=2V and Es= 3 V and internal
resistances 1 ©, 2 Q and 1 € respectively

which are connected in parallel as shown in
the figure. The potential difference between

points P and Q is

(A) 1.0V (B) 2.0V (C) 2.2V (D) 3.0V

fscam amffe feaflt Shoe@iEg ShemreTs I £.=1V
E;=1V, E;=2V 3E;=3V AR T ] o334l

WY TRTEE 1 Q 2 Q 31 Q | Qs
Catqaidl SWiSae! FWAE & Fa IWRE 9
o¥ta P 932 Q g vy [Ked dten 2@

(A} 1.0V (B) 2.0V (C) 2.2V (D) 3.0V
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54.

55.

A 10 Watt electric heater is used to heat a container filled with 0.5 kg of water. It is found
that the temperature of water and the container rises by 3°K in 15 minutes. The
container is then emptied, dried and filled with 2 kg of oil. The same heater now raises
the temperature of container-oil system by 2° K in 20 minutes. Assuming that there is no
heat loss in the process and the specific heat of water as 4200 Jkg™" K™, the specific heat

of il in the same unit is equafl to

(A} 1.50x10° (B) 2.55x10° (C) 3.00x10° (D) 5.10x10°

OBG Mg 0.5 kg e @Y B 10 W -9aF Q6 @yfsrs Ronas = s w $a1 24|
CTT (5167 (T ®ieT 3 “A1eag ormrar 15 W4 3° K 3w (iR | @ H1aE ST AT @ 7
DI O 2 kg (oFF @8I 5691 Q19 @ W3 RoF 20 U @a @ itag sremat
2° K g a1 | Tla 4(q (AQT W (@ @FF ST AT 37 17 «3ag Serq Seiiss o
4200 Jkg™ K™ 34, ©F 2061 933 (TS (oEd WS G 5

(A) 1.50x10° (B) 2.55x10° (C) 3.00x10° (D) 5.10x10°

An object is placed 30 cm away from a convex lzns of {ocal length 10 cm and a sharp
image is formed on a screen. Now a concave lens is placed in contact with the convex

lens. The screen now has to be moved by 45 cm to get a sharp image again. The
magnitude of focal length of the concave lens is {in cm)

(A) 72 (B} 60 (C) 36 (D) 20

10 cm T gay Qe @St Sael @T37a (AE 30 cm 540y 9T 387 18 afsfay 3l
AR1Y 1o 2ot G4 QB0 Iqws @T5F & SHA @@= = T q147 367 9L Q TFa
AT 45 cm ST @ 993 78T =48 AfSRAE 4q1 (5161 | @ Sqoe o1 1T Ta0ga
J9 cm QP 24

(A) 72 (B) 60 (C) 36 (D) 20
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Category — Il

Q.56 to Q.60 carry two marks each, for which one or more than one options may be correct.
Marking of correct options will lead to a maximum mark of two on pro rata basis. There will
be no negative marking for these questions. However, any marking of wrong option will lead to
award of zero mark against the respective question — irrespective of the number of correct

options marked.

56. Half of the space between the plates of a paraliel-plate capacitor is filled with a dielectric
material of dielectric constant K. The remaining half contains air as shown in the figure.
The capacitor is now given a charge ). Then

(A) electric field in the dielectric-filled region is higher than that in the air-filled regicn
(B} on the two halves of the bottom plate the charge densities are unequal

(C} charge on the half of the top plate above the air-filled part is %

C :
(D) capacitance of the capacitor shown above is (1+ K) TD‘ where C; is the capacitance

of the same capacitor with the dielectric removed.

QTE SIS Ao 41AFd Meqibd THad] SLer ST K Sa1agsios $3 [PTe SamrT
i ©f5 Fat searg Wae ardt SeeT gy Y (5ra oY) | 410E 9T SN Q1R 341
%o | & T

(A) sattapies Semmaoef Sreet Rpersa e e Qaam Gt
(B) N5 A1Cod g6 JLILTIT Y- TF ST
(C) TR AT (T LT IS f HLTTT TATF IR CTATA A I 2

K+1

D) focar et wrafoa wiawe @ (1 + K) 52 GITE C, 20w “Rapfes i s
ARTE “itd & QI3 1P 175
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2L

A heating element of resistance r is fitted inside an
adiabatic cylinder which carries a frictionless piston of
mass /m and cross-section A as shown in diagram. The
cylinder contains one mole of an ideal diatomic gas. The
current flows through the element such that the

temperature rises with time ¢ as AT = at + %ﬁtz (& and

p are constants), while pressure remains constant. The
atmospheric pressure above the piston is Ps. Then

{A) the rate of increase in internal energy ing(a + ()

(B) the current flowing in the element is \/—;;R(a + £t)

C) the piston moves upwards with constant acceleration

D} the piston moves upwards with constant speed

SEm Qaff (BTe T i A 98T 3 m ©F [GRE Qs
T3 o0 Jo 9t TRl Ewed T Sy
r @ERME O @I S AIIT0ET S ATt TR ) 93
GIe6d Wiy &F (I S frermmies st SEm |
@yafod vy e e 3w Agna sSwmg (1) m
SIFRIQ ST AT = at + = ft? SAFTTAAT q0B €38
B9 oo M@ (a 93 B gt @Fze A2ut) | g
P50 Ood IgNSITETT 519 Py 3T BT

(A) ST Srewale *1isa 3hag Sﬁigﬂ(a’ + ft)

(B) (=140 Ty e o7 A3rsmrat Iey B1F 919 \/f;}?(af + ft)

(C) F0ATC Sottag Tars sTwgdea Soes A
(D) P00 Sortag facs sTuwlore ThtE 0

P1 24/28

LOLLEGE.



58. A stream of electrons and protons are directed towards a narrow slit in a8 screen

(see figure). The intervening region has a uniform electric field E (vertically downwards)
and a uniform magnetic field 1] (out of the plane of the figure) as shown. Then

— !
(A) electrons and protons with speed I% will pass through the slit.
(B} protons with speed % will pass through the slit, electrons of the same speed will not.
(C) neither electrons nor protons will go through the slit irrespective of their speed.

(D} electrons will always be deflected upwards irrespective of their speed.

QTG *ME SoF Frat I F (@R (slit) e 3EIa 3 (10 Q=ET MBI 2%
(fora @) | wad} srsE W 39 @Tpfes oFa E (S77 o Alted s ) w3 asfh
I3V pES (Fa B (6raa BLeTd SATs 13039 M@ Aoyl IS F07 | (T 7FA@

‘l‘m

(A) TX uB 3(ETHEH 3 (FT6Ed E’F@l ‘, G ARG ENLAAT R TSR TR R ]

|B|
\ = - tn _
(B) ;—; hoomorg (olhy @aierad iy i o s wa3 wfeq 2tesna A AT

(C) 3TETEGA T (AT @03 & w@Hifkw M @s A9 91, Oid Fhe T3 &F A7 (A
(D) 3TETPL AT o A% TF 91 (4 ST 713 SAdd i [[Hpie 2@ ANa

eu]l
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59. A thin rod AB is held horizontaily so that it can freely
rotate in a vertical plane about the end A as shown in
the figure. The potential energy of the rod when it
hangs vertically is taken to be zero. The end B of the rod

is released from rest from a horizontal position. At the
instant the rod makes an angle ¢ with the horizontal,

(A) the speed of end B is proportional to vsin 8

(B) the potential energy is proportional to (1 — cos &)

(C) the angular acceleration is proportional to cos €

(D) the torque about A remains the same as its initial value

AT TP HIAB -(F S g NF HNIF QN S I Y
@ = oAt A 97 Tedaes {9 rgg Tuy o
0o AT €3 790 T34 S Td @S o4 O
fEfenfs a5 431 211 =57 B A& Roay Sqeis
FAFH W@ (G m3W 3@ @ 930 A9l Sqeiis
e st v 0 @19 s vra ) o249

(A) B &ITe87 @16 Vsin 8 -3 srgnfss

(B) iasfi g Ffefs (1 — cos 8) -7 sIFoies

(C) 7s3fB 7 T @feld AT cos 8 -F SIS

(D} A fI 9@ ST1To0F TS (torque ) S1F A1IRF WA ST STWIF ANTS

60. Find the correct statement(s) about photoelectric effect.

(A) There is no significant time delay between the absorption of a suitable radiation and

the emission of electrons
(B) Einstein analysis gives a threshold frequency above which no electron can be emitted

(C} The maximum kinetic energy of the emitted photoelectrons is proportional to the
frequency of incident radiation

(D)The maximum kinetic energy of electrons does not depend on the intensity of
radiation

e ohoe faat faras Refaie fRgfesieaa var sifisftHfeeafi bize o4

(A)Sogs [RETI9 CMBY Q3¢ FEZET M WKy (AT STEYTrs AEd I_YH
TP [l

(B) WMRFHEA [{omms @ orae =15 BFs s o I @ F°4Ea Kisa @
(AT FINgT o A

(C) feoifas wcetrs-3agaa I sfe hs Srrfss [isatag s=dEa s stifes

-

(D) 3t g TS siforfe f[iFarad Narend 399 Wod F+eg

END OF THE QUESTION PAPER
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