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Subject: Physics [Bookiet Number]

\Duration : 1% Hours Maximum Marks :75 J)

(/ ( Instructions ) \

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-1l : Comprises of Q.46 to Q.55 carrying two marks each, for which only one

option is correct.

Category-lil : Comprises of Q.56 to Q.60 carrying two marks each, for which one or more

than one options may be correct.

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 zefo mark against the question
irrespective of the number of correct options indicated.

. Questions must be answered on OMR sheet by darkening the appropriate bubble (marked
A, B, C, D) against the question number an 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 or any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet wilt be the sole responsibility of the
candidate.

7. Answers without any response will be awarded zero mark. For Category-l or Category-Il,
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 booklet 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, Stide 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.

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

12. Rough work must be done 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 including 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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Categorv — |

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 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 7, then the sphere encounters
an opposing force of

(A) 6mna’y (8) 2 (C) 6mnav 0y 22

na 6al?

‘0" TPIHT TG (RIG 41ST (oTTS 3G GEw AE odeT Fw@T 1 fw v st A
AR | O3 SAET ATTSTF 77 3T A (AT sifisa fdits (7 361 T T, O 37

67y
na

(A)6mna®v  (B) (C) 6mnav (D) 5

6a3

2. A cricket ball thrown across a field is at heights A, and h, from the point of projection at
times f; and 1, 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

'Ilf.f—hzf-i‘ [ } hp’}i‘h:lg (C) hlt%+_hzt%

D) hyt3=hqtd
hltz_hzll hatyd hits h1t2+h2t1

!I‘ :1 -h1r=

(A)

e et 90T NI SF TGt 36T JAG FOSE £ 932 4 T i eSS (e
TAFTT by @72 by, SO et | FeH Resia aeibwE @ SHo! (T TR 2l 5w @R
SIS 4Ta (TeTe | @3 TN IE0a (I (@ S CFT0IeR ©Of 3T

hyti-hati Ryt +hsts nyt34hatd Riti-het3
{A] 1%2 1 !.B} 151 253 (C}- 1.- L ‘,D] 11_
h-il:]*hg[; h:f;"'hgf;l hstgtliaty hity—hsts

3. In which of the following pairs, the two physical quantities have different dimensions?

(A) Planck’s constant and angular momentum
(B) Impulse and linear momentum

(C) Moment of inertia and moment of a force
(D) Energy and torque

St ciaHl [Ss AR (SIGISRTE o @1 ETEITta (S16 AR Nidl J3?

(A) STTEA BT QS (T ST

() T ST (Impulse) 98 (T STt
(C) TTHs! ST YA I IHE

(D) I wag B (torque)
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A very small circular loop of radius a is initially {at t = 0) coplanar and concentric with a
much larger fixed circular loop of radius b. A constant current I flows in the larger loop.
The smaller loop is rotated with a constant angular speed @ about the common diameter.
The emfinduced in the smaller loop as a function of time t is

2 2

(A) mz—::“’ w cos(wt) (B} ”az:‘” w sin(w?t?)
2 2

(C)iﬂ‘:—'ﬁm sin(wt) (D) ﬂzfﬁmsinz(wt)

931G 3 16 @ BETY R TErE g1(loop) T TOF GeEE STE TG b IS RFE
OGO YT A AR ©E(t = 0) 9F2 BET ANSFYS S| AT SN | 7T
AR Sfee #a1y | 36 FoMfGa Wy frew <MoiEr oz w3 o wals o S
SITBIAT SI1TR | FSFCI LT P FF 40 TR FENBE JTT G SRo@ o -3

(RACAT R | (D FHATS S t - HICATT SIGHITS I 5007
2
(A) E%—‘-’-’-w cos(wt) (B) mz—;""'m sin(w?t?)
2 2
(C) EC;—:“—'w sin(wt) (D) %ﬂw sin? (wt)

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 Am?)

(A) 2.16x1072 (B) 3.21x10™2 (C) 3.21x107% (D) 1.26x10°%

43T TEFT .05 nm FETH BFE 9 qoR M eres 10 39 SRS A
EFTT QR YA A5 Am? - 9IS T (BES &I (o 2@ S 72

(A) 2.16x102  ° (B} 3.21x10™2 (C) 3.21x107% (D) 1.26x107%

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) 60 (B)70 (C)8o (D) 90

@I 9Pl SAER 0.04 cm® TTeA [FE Gfl BT «afE F153 TRt ©reR BoF AN
| 97 AR SRS F6F TS AL S AT B P 1 @ SFAE 55 F3ceq
BE WA 20 cm’ oFa fifE @3 Areer ®7 R wwen Tk qfGws e
IO 16x10° dyne  IT O T9F THGIE A TS | S T TIAGI DL
3 (dyne-cm™ -9)

(A) 60 |70 (C) 80 (D) 80
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In a transistor output characteristics commonly used in common emitter configuration,
the base current I, the collector current Ic and the collector-emitter voltage Ve have
values of the following orders of magnitude in the active region

(A) I and Ic both are in pA, and Vce in Volts
(B) Ig is in pA and I is in mA and Vce in Volts
(C) g is in mA and Ic is in pA and Ve in mV
(D) lgis in mA and I is in mA and Veg in mV

SHAT6T IRES P GIATSPOIEa TR fHeMas(common  emitter) LTS G:r@B?[B
tafcesa iy Bt (active region) B 21X 1y, ALEATZF T I Q3L AP fFrgsra
(OOt Ve - TiAsffer 2

(A) lp 93¢ | TSER pA -9 Q3L Ve (ST -9
(B) Ig PA -9 lcMA -9 €32 Vg (815 -4

(C) lg mA -9 I¢ pA -9 UL Ve mV -9

(D) 1z mA -9 Ic mA -9 a8 Ve mV -9

If n denotes a positive integer h the Planck’s constant, g the charge and B the magnetic
field, then the quantity ( ) has the dimension of

(A} area - (B) length (C) speed (D) acceleration

(zm) AMFErS n - B o ST AL, A A T, g S 932 B (BIES (%
Afbw o9 | ARG Tt =7

(A) CRATCET (B) tATel = (C) whed (D) T
in the circuit shown assume the

diode to be ideal. When V; . 150Q +3V
increases from 2 V to 6 V, the

change in the current is (in mA)

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

QU (3T ISAL T4 V; -@

2V QA 6V -9 Jim AT 3T S v 150Q +3V
@ darmraE ARTST TR mA O;_J\,\/\/___‘>‘_——a
GF@ B TH @ (SIS

e SIS T 4T A13)

(A} =I5 (B) 20 {c) 80/3 (D) 40
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10. A galvanometer having internal resistance 10 Q requires 0.01 A for a full scale deflection.

11.

12.

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 (B) 11990 Q in parallel

(C) 12010 Q in series (D) 12010 Q in parallel

10 Q smewAT @ [KfFe @3 fh aeTerfitng 0.01 A SREe 7% et A4 @ e Rrsaa
AT T G MIFSHINGREG 93 eFoRbE v o “f@fé$s zar =1 w
120V -9 9 & RUFe o1 99 Sy SHRTSIINGIET A% (@ @14 I 91 T ©f 50%
(A} CI9Y AT 11990 Q (B) STIBAIET WA 11990 O

(C) cI Y smat 12010 O (D) STIBATE FHAE 12010 Q

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

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

3 pF, 6 pF W32 6 pF 413 QRS fsafD YasE It nInT T 03 SItvd 120 V SR
A% AT F41 6| (©F6 9 G 3 pf [IFE G g241@ e aten 29

(A) 24 (B) 30 (©) 40 {D} 60

Consider three vectors 4 = { + j — 2k, B= i—j+kand C=21-3j+4k A vector X
of the form a4 + B§ (o and B are numbers) is perpendicular to C. The ratio of & and Bis

(A) 1:1 (B) 2:1 (C)-1:1 (D) 3:1

foafs s3w A=i+j—2k, B=i—j+k, C=2i-3]+ 4k o =mm) oy 93
(37 X=aA + BB, C 93 B2 1 | a 932 P 4G T T o @2 B -9 SIS T

(A) 1:1 (B) 2:1 (€)-1:1 (D) 3:1
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13.

4.

One mole of a van der Waals gas obeving the equation
(P+: ) (V—b) =RT

undergoes the quasi-static cyclic process which is
shown in the P-V diagram. The net heat absorbed by
the gas in this process is

(A)3 (P, — P) (Vs — V)
CHEE T IR D)3 (P +3
,aasataﬁ%ﬁem@nmemwﬁwq
HE A

(P+ )(V b) = RT

ag SO tﬂiﬁﬁg oa1-fEa- (quam—statm) RS
(cyclic) etferna woay foar foay ATaaT =e1 At AR

P-V TeTAfbd (raTcAr 2R aﬁaﬁwmfa
crifis C1G SICed AT 261

(A)3 (P, — P)(Vy = Vo)
(c)i(P1+;,,;—Pz—;,§)(v1fvz) 013 (P +5

P A

Py |

P;

V, Vi

(8)3 (P, + Pz)(v1 A

+ + Pz Vi%) (V1 - Vz)

1

Py f——

P2

V2 Vi

(8) l(5’1 + PV, — Vo)

+= + P, + ’:—;zv) Vi —V2)

<“

A scientist proposes a new temperature scale in which the ice point is 25 X {X is the neyv
unit of temperature) and the steam point is 305 X. The specific heat capacity of water in

this new scale is (in Jkg XY |
(A) 4.2x10° (B) 3.0x10°

Gzor RS 91 g7
Wmﬁﬁﬁi ’T"Hkg 9T @

(A) 4.2x10° (B) 3.0x10°
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(C) 1.2x10°

SIMIEE G SoEeRn I O IqT g 25
305 X ‘Esrrcaf‘sﬁrammm QAT X 0% T SN 99| Q3

(€) 1.2x10°

(D) 1.5x10°

(D) 1.5x10°

X wag I Rg

rﬂm‘a@qmﬁ’r




15.

16.

17.

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 Sl unit)

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

G35 7S pHEA pEIR WIal 5.0 x10° Am™'| pERfod (SRS s YIS ARSI (Faret
TI@W 12 cm @32 1 cm’ | 93 R HESHT (BT TN NI S| 9TF 7

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

An infinite sheet carrying a uniform surface charge density ¢ lies on the xy-plane.
The work done to carry a charge g from the point A = a(i+ 2j + 3]?) to the point

B= a(i - 2]+ 6]?:) (where ais a constant with the dimension of length and g; is the
permittivity of free space ) is

3oaq Zaaq S50aq 3oaq
(A (8) € (D)=

SNRES 930 S S BT GemIfa JFN §99 ¢ 948 BT xy-o0e Sdf¥s | qFih
f% 4 = a(i + 27 + 3k) A w917 @G 7g B = a(i— 2] + 6k) -5 (VI o e
mmﬁ—ﬂﬁmaa\eowwﬁamﬁ)qﬁﬁmwﬁmwm
IS IO [ O 36

30‘aq 1 Zaaq

(A) Sdaq (D) 3oaq

(B)

(€)=

A luminous object is separated from a screen by distance d. A convex lens is placed
between the object 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
GFG T I8 WD MM R d T30y I =g | 93(6 ST @1 9F I8 972 AHiE vEES)
WWWWW@%W a3fp =+ dfcfe 96 371 W3 Suet e I
HACRA M S T

(A) 4d (B) 2d (C) d/2 (D} d/4
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18,

19.

20.

21.

Four cells, each of emf £ and internal resistance r, 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

28 3E 3E 2E
(A) 4r+R (B) 4r+R (C) 3r+R (D) 3r+R
SIEwEE 367 £ a3e Sesar @y r [9FiE oiefl oifee @ @& smay s 3ksw

@™ R -97 % @ T 391 A87E 100 93 @ gl dr feidle wiw 3w el
A | CICHCA IR3E, TGS Al Wd

2E 3E 3E 2E
(A) 4r+R - (B) 4r+R ( ) 3r+R ( ) 3r+R

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

-I3

(A)2q (B) zero (©1q (D) —q

70 IEEIPhs TNEEE Q6 (ST B[N IWEW rp 998 1 (n > n) ©oEd
e it ¥ & *@ IR Gesiite ¢ ARTT SR 6ol 261 Sl
(ST BT YT 1T 21 '

(A) ::Tzq , (B) I (€ —r—?q (D) —q

Consider a blackbody radiation in a cubical box at absolute temperature T. If the length of
each 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

GF Taiphs T = wrivial T - % Rivad acer| 1 awftr ofsfo a=w oy
fasjer o1 T 938 BT waTieT wae ffFatoR Sremrar SIS F41 30 ©f 2T 2w
geri Sy oFra fifeaet i

(A) BT 2R (B) fas]s =@
(C) ST 2 (D) SeifaafiS® AP

: 9 g t )
The displacement of a particle in a.periodic motion is given by y = 4 cos? (3) sin(1000t).
This displacement may be considered as the result of superposition of n independent
harmonic oscillations. Here n is

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

g sifere Semm Q@G FSI 9y = 4 cos® (g) sin(1000t) SNFIT 71T AFPT FQT
T | q% TS n HLAE T (rreweiiog SRS RoTT (rit 9 | &7 T n I

(A)1 (B) 2 (€)3 (D) 4
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22. One mole of an ideal monoatomic gas is heated at a constant pressure from 0 °C to 100 °C.

23.

24,

Then the change in the internal energy of the gas is (Given R=8.32 Imol k™Y
(A) 0.83x10° ) (B) 4.6x10° (C) 2.08x10° 3 (D} 1.25x10% )

Q35 aF oI Sl GFIRIGE HPE Fa B S Acrst @ i ol 0°C
(AIE 100°C FA T GTH@ HIGE SERd fed AfedT 28 (ed ey
R = 8.32 Jmol™K™)

(A) 0.83x10° ) (B) 4.6x10%) (C) 2.08x10* J (D) 1.25x10%)

The output Y of the logic circuit given below is

A Y

Bo—

(A)A+B (B) A (C}(A+B).A (D) (A +B).A

Nesx fbars @ wfss 36T (logic circuit) RATHT TAE B1F SEHAG(output) Y

(A)A+B (B)A Q) (A+B).A D) (A+B).A

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)5/3 (B) 10/3 (€)5 ' (D) 20/3

qqy curET @aft $ite A@E §PRT IPAF 5100 Hz) Ak Anpe TR sfews
340 ms ' 20, B 417 s GIFGRDE WS 2@

(A} 5/3 (B) 10/3 {C)}5 (D) 20/3
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25.

26.

27.

To determine the coefficient of friction between a rough surface and a block, the surface
is kept inclined 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) 1/2

TG STPyeree wae WP arem Wiy frs ¥ ars sAfmies wAy ot 45° Ao
AT 70T WAL FHT HOIRE! (XS ot 1 #9610 d 1Y Sy FI00 ¢ AW (T | SO
BeIfba ARATS widee o wey AT WEIE T | G490 94T /2 W AR d
Sfowy S| @3 ARMITsT o1 R s 3@

(A)3/4 ‘ (B)5/4 (0172 (D) 1/v2

A smooth massless string passes over a smooth fixed pulley. Two masses m; and mg,
{my > my) 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

f_!ﬂl—mj]: ¢ {m.,+rng)3

(C) (m, — my)g (D)

My -+ my—ina

(A) (my +m3)g (B)

@i woy, fea sPEEE(pulley) Seig fror #Aifer well SR Wy Yoo AT T
My €T my (my > my) TF T 71 9919 ©F 516 FARE (U TSI AN b TF
et | |3 7 o AT @ (TG qfasE Tet | ey Of 34

(my=m;3)? (g +ma)®

(A) (m; + m3)g (B)—/—————g (C) (my —m3)g (D)

ml'l"l'ﬂ: My—M3

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 acceleration
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

GTTE P 55 NI AT S TPIR | FH0T 40% SETGLET ST TR Q2 ARG
GTE Frrta wous arat 3o1 «qe vl g/2 Aot Setad s aral 3% IR | @39 790

(A) B T (B) 10% SETaed S &4 SFIE
(C) 40% SiETolEd S @Y O (D) 70% SETGLER $d (FR SPIE
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28.

29.

30.

31.

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

N6A T ARREAIR ot St S5 SR MoTo 70T @IS S5 S

(A) SteaF sifqasT (B) S1ToT 7921 forced ) “ifaserw
(C) O FreIffe “fases (D) Sitorg fafeaa

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

(A) —2E (B) 2 (C) 2E/3 (D) -2E/3

wﬁvﬁmmﬁqﬁ%mmwmmmw@ﬂmmﬁﬂmmE
fre 1foe 2t Soft Rferife =@

(A)-2E (B) 2E (C) 2E/3 (D)-2E/3
A proton of mass m and charge g is moving in a plane with kinetic energy E. 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

2Em V2Em VEm
A)—— > aimn 2E
(A) qB {B) qB () 2qB (D) m_;

m ST IR g S 9T GG A5 E ol Moy 9ot e aoia sorg | 3f @3 seftn
mﬁmBWaﬁwmmwmmﬁﬂﬁMﬁmmWﬂa& Q@
EIREENEIL G

26m e JER =
(A) qB (B) qB (€) 298 (D) m—:

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%

QWWWWWW‘HWWWWHWIWWWF@Qf
GRS SSFB 799 YOI GRS OB TG G “Toal Tohl @ 2 B 55

(A) 33% (B) 40% (C) 66% (D) 77%
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32.

33.

34,

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™ Hfsre WFfE a1 aield AT AT G 1o Seoi o afiey sieTrw | S
IE 850 Hz F=AICET *1= Fgsiifie Z0% | hed Blee @ Serid Wi rd TaAIE 59T *1%ib
[ATS S 432 SeiD Sifows T T SreT Tama s fof {6 e | g6 cwea ol
T Fom oATsa =15 CITHH | A IRITS T Sfotet 340 ms™ 2 O @ FAIFard AN
BlE]

(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

@ T (oS @5 o (Seret) wal po(fbr) fmbee v iy csve o efers ovta
sz @FHIG 50 A 71 ?

(A) T51 @E(Ed SROTRIE (Sa1 28
(B) Y&T (FHITT HIRPOM (ot =7
(C){ammmmﬁﬁmwmm?ﬁﬂ
(D) YT (FUtsa et ATed AR A4 F5s o W

Same quantity of ice is filled in each of the two metal containers P and Q having the same
size, shape and wall 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 Qis

(A tz:t; (BYti:t2 (€) ty%: t (D) t2%: t,?

Q7% ST @ FFRS 932 S <[ Tt 75 g fog Setme (odt 7f @ P €32 Q -
(5 FTARMIT 34T 6 T W11 716 MA@ @I ARNSTE(surroundings) JraT e Af P
AT t, FNCE oo AT SICET AW 4F2 Q (O OF THLS t, T NS OF T P WA Q -4
BAmMIcT G AfIReIET SIS 2@

(A) 12ty (B) ty: t2 () t% 1t (D) t2: t,
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35. When a particle executing SHM oscillates with a frequency v, then the kinetic energy of

36.

37.

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

Tf seT Gesifsts oM @G T v FEIE JITsITe W, 5@ IG5 siierifs

(A) v TIE “IHI{ee| 4fafée

(B) 2v Iy “IHIJgeil “fiefde =
(C) v/2 T7F S 1TOIE ARIMSS =0
(D) Srifafos AT

A paralle! 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

GTf TBIIET e RIS S @ IR o e faftgm w1 2071 923F s
oreTd AR BF ey 16 1w aft s=oiwa (e TS | AT H, ©f [T

(A) 419053 ATBS *Ifs T I

(B) wigafba 41ag Iia <@

(C) 4T S I AN

(D) YRR q2AT@F e aten Iim AR

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)3.4eV (B) 4.53 eV (C)10.2 eV (D) 13.6 eV
FRGTSH AT S <1fEa (ionization energy) ¥1H 13.6 eV €% “RNIYT AU
(n=2) mmmgﬁ@mmmwwmmﬁﬁf—mwnﬁ
55

(A)3.4eV (B) 4.53 eV (C)10.2eV . (D) 13.6 eV
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38.

39.

40.

A uniform rod is suspended horizontally from its mid-point. A piece of metal whose
weight is W is suspended at a distance / from the mid-point. Another weight W, is
suspended on the other side at a distance /; from the mid-point to bring the rod to a
horizontal position. When ¥ is completely immersed in water, W, 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

l I
(A (B) s €2 (D)2
OFfH AN "HE TR THY QF SN i Q@ENE! 3 | 945fa~y (qF | 5arg W
o@d U3 UEYY QT 767 | [Tt e W) ead wey iy (X0 [y 700G QI 36T
7o) ST SR BTeT G YT W @ Swe W Anfiss #ate 93t W @ TRy
AT [, FACG AT SR 7 FAqpie SREE 0T | hgdefts s @9 21

Wi,
Wi-wyl;

(A) 5 (8) ()2 (D)2

-1z

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 (%) (B) 2r cot (g) (C) 2r tan (g) ' (D) 2r sin (g)

93fG T r P [FE qEReE <t swiEest sifeier| 79 SN 6 @Fifos gag swe 3@
&3 728 @RS saes v 3@ |

wrews@  @ro(®)  ©zan) oz

A metal rod is fixed rigidly at two ends so as to prevent its thermal expansion. If L, ¢ 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 proportional to a (B) inversely proportional to Y
(C} directly proportional to 5} (D} independent of L

O S FNIET @Y T STRCT G9FG H6T WBT B [USIE AGIAT SCR| Tk
La 932 Y IUFW wSH3 s, ©F TAMIR ST (7fs oo11ger offi® @3¢ R¥e JTE

b B oiRtet AT SemTal Ifa & 7 @ S Ao 8 =@, ot 3@
(A) a -9F IWIFARSS (B) Y -a3 I A6
(€) 2% -3 AT (D) L foatorss
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41.

42.

43.

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

QA 93w T Sfsers( objective) (7 wed S} Ry sy wer Gift =1,

(A) 7, BT W32 Raffe (B) 317, SR 3¢ faafifs
(C) =, S W3 faafifs (D) 1, ST 97e fafife

Two coherent monochromatic beams of intensities 7 and 4/ respectively are superposed.
The maximum and minimum intensities in the resulting pattern are

(A) 5/ and 3/ (B)9Jand 37 (C)aland J (D)97and /

TANEW ] 9I2 4] 27T 418 qvaft SIeeta 7ff J7e516( coherent) Sats Soifeie
q0eT | 97 FTet @ 21f ST (pattern ) 38 267 GTATEA STt @ SRy 1Ty TP 3

(A) 57 and 37 (B} 9land 37 (C)aland I (D} 91 and

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

(A) Ex > E, > E, {B) E,> E, > Ey (C)E> Ex>E, (D)Ex>E, > E,

93 simi(y) I bR e E, @32 @36 @m(X) P @tem e £ af
fiears( visible) ST @IGER <IRS E, 30 ©f X057 I T @

(A) Ex>E, > E, (B)E,> E, > Ex (C)E,> Ex>E, (D) Ex > E, > E,
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44,

45,

A uniform solid spherical ball is rolling down a smooth inclined plane from a height 4. The
velocity 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)Sh/8 (B) 34/5 (C) Sh/7 (D) 7h/9

3G fEs JE oeTsIgls 30 Wafh W]T TEea FRT A SHol (AT AFGE AT
oo ABATE (Mg 9% 76 v sifowst 7S a1 Wi W% Fefbee T v sifiewst o
BETONT QTS Gl 719, ©f 306 s AETH T THo SR of 367

(A) Sh/8 : (B) 3k/5 (C) 5Kk/7 (D) 7H/9

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

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

@A O3 SomEa wWeve! “fG(valence band) ¥ae <% Afba(conduction band)
741q8) *IfF 54 ( band gap) 5.0 eV | €% SAmAG 93iH

(A) S aifaars) (B) F#tfaasy
(c) wfs#faaR(superconductor) (D) SBIE

Categorv — ||

Q.46 to Q.55 carry two marks each, for which only one option is correct. Any wrong answer

46.

will lead to deduction of 2/3 mark.

An object is placed 30 cm away from a convex lens of focal 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 TR i3 PR @il ST T (ITE 30 cm AT 9F(5 38T ~o1E sl @i
o sfhs 287 | Q4T APID SweT @S G B @@ =4 T T 267 93¢ q THE

o5 45 em IRE @ WPy 77T =8 afofets a1 (el | @ SRS EIE CEPPT FHUgd
T cm 9P T

(A) 72 (B) 60 (C) 36 (D) 20
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47.

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™* K2, the specific heat
of cil in the same unit is equal to

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

Q3fh AT 0.5 kg S @Y SIE 10 W -a7 «3f5 @yfors Romeg sy sy @31 =71
(4T (19T (T &7 3 “ATeaq wreiurar 15 RN 3° K 35 ) @ hacs e 4ifT | uF
TE CTANCT 2 kg (O (S 2601 €37 @ 938 Bhw 20 NG & @ Mitas wrommar
2° K 3o wae1 | A 40 @O AW @ @ ST WA W 7 998 Seerg Seeifive oref
4200 Jkg™* K1 27, O 30T WF3 9T (ored TCTFE o9 @

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

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)2v, (B) v, (SEDS (D)2,

GG T A ot Wl Sy Sefie SR $oie faae aem®| eIt ol
EST (41 IR ST e ol TIs Tt 31 5671 97 w0t HfG iR stferst

v, 0 Stera Got Preeet et [ 9| WWWWWWWWW
U (sNeTpibg rwa 5ifs 3@

(A) 2w (B) v, (€} 2w (D)2 v,
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49. 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 retation axes passes through the centre of the

square. Then the ratio of angular speeds,@; 79 : @3 is.

(A) 1:1:1 (B) ¥2:42:1 (C)1:N2:1 (D) 1;2:¥2

Tonft ST Gy I515T5 #IfS 5 oAt SFF TART- WIS TR & SITE ATONTH
stfionfls smiT | 2fs cwtal gofq o Aivew g e IR cTowta feafoa gofq sifswes

S @ : 00z: ®3 3T

=
A
% 7
i
i1
(A) 1:1:1 (B) V2:v2:1 {€) 1:v2: 1 (D) 1:2:¥2 .
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50. - A circuit consists of three batteries of emf Ei=1V
E;=1V,E;=2Vand Es= 3 V and internal

(o e

I
resistances 1 Q, 2 Q and 1 Q respectively L
which are connected in parallel as shown in Ey=2V
the figure. The potential difference between 1
points P and Q is P E3=3V
© il
(A) 1.0V (B)2.0V (C)2.2v (D)3.0V
fora emfifs foaft Sfvecins sfowme @ E=1V
E;=1V, E;= 2V 3 E3= 3 V Y98 OT°F Jemald I
W IMFW L Q, 2 Q 81 Q | aglns
foaiga®t gt smany g5 w41 3wm) 9 ——
Iy
TFd P 932 Q fre@ o faew aren 5 it
o Ik o}
(A) 1.0V (B) 2.0V €22V (D) 3.0V

51. 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 d from
the bend is {u is the permeability of free space)

Sugl Mol Hol
(A) 2nd (B) 2nd (C) V3nd

awfi; o AR SET ok fy ohoe AEE aom
S1all 120° @RS S s | i i bl e
TG BT SIS (bend) (T d TRY SafEe P
Rt Bl oFa B 508 (1 Y77 AT FEStee!)

3uof Bol Hol
(A) S (B) == (€) 2=
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52.

53.

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 Py and p, respectively, then the weight of the first metal
in the sample is (where P, is the density of water )

R =5 e, = p,) — wap)] (B) 24— o) .o, — p,) +wap,]

(C)-p-‘z::_—pi) [Wl(pz + pw) - w?.pl] ( )P (P ‘91) [ l(pl - pw) - szl]
9fT Faliod 123a AT Somuiasie o157 o oo igfhe amie AT A St e
9TL TR S ST FAT 0| % ewrl-ﬁmwl QIW, | FRFF ASASIN g qoT

TR WIFW p, 932 p, 9I SER 7] p,, T @ A2 SARIE Soifys oram «ipfta o
L]

(A )Pw(ﬁz_"’) [ 1(P2 _Pw) “szz] p (p +p) [ 1(p2 )+w2p2]
(C) pw(p -p,) [Wl(pz + P ) W2p1] ( )P (P —p,) [ 1(p1 - pw) = sz'l]

Sound waves are passing through two
routes- one in straight path and the other

along a semicircular path of radius r, and o
are again combined into one pipe and
superposed as shown in the figure. If the -

velocity of sound waves in the pipe is v,

v

" then frequencies of resultant waves of

maximum amplitude will be integral
multiples of

v

(A B —— . (0 —= (D) =

r{n-1) r(z-1) r(m+1)

fora ot TREFRN 1% eaw qft qeE
AN AR G0 oY Fde1cafis, = #
T A8 SoaqEsia A1 SIemis SarE

fifers z @ it SAfgrs whox1 e /_"'}\

KT IO NRd ARS@St v | @ T —> —

BroE?

(A) — . (B)=— (€) ==~ (D) —

r(m—2) r(m—1) r(mr-1) r(m+1)
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54.

55.

A glass slab consists of thin uniform layers

of progressively decreasing refractive — —
indices Rl (see figure} such that the Ri of e
any layer is p-mAp. Here p and Ap denote -

the Rl of 0" layer and the difference in RI T LIEe e
between any two consecutive layers, '””""";/"" """""""""""
respectively. The integer m = 0,1,2,3... / w200

denotes the numbers of the successive - Au

layers. A ray of light from the 0™ layer u

enters the 1" layer at an angle of
incidence of 30°. After undergoing the m*™  /30°
refraction, the ray emerges parallel to the
interface. If p = 1.5 and Ap = 0.015, the

value of mis

(A) 20 (B) 30 {C) 40 (D) 50

935 FI57  werd(slab)  wATSRY
Aol F9 g 9T o1 sifve @ @il
FI HPH ©F OEd 8@d dAfesars ft— mAp

Frt s ong(fba o)) afoms
p-mAp  STAEAT I AR QI T - U
b, Ap IV TTeR(0") Ba afomas se---mo--- i .
32 5fe JART sww s ofsaeg i
LT 4G AT m ST LT 7
(m = 01,23..) e s o7 89 7
W 4N W AWCE ST 93 g

TSN (@1 30°1 AWM p o= 1.5 W3S 0°
Ap = 0.015 3 ST m QF (@A IIHT S5

m -39 dfsm A7 3l 4 sw@a

faten Sterg swaret s fists 147

{A) 20 (B) 30 (C) 40 (D) 50

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 (@201 . - (D)50:1

93 JTRGTHe S 9feT(de Broglie) Saenfs 50 keV -4 X afir FILET GRFCRTLT FI |
93 FHET 1HF 999 ERLER ST S 7 (e iy TG ©AT TG
& 0.5 MeV) |

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

optians marked.

56. A stream of electrons and protons are directed towards a narrow slit in a screen
(see figure). The intervening region has a uniform electric field E (vertically downwards}
and a uniform magnetic field B (out of the plane of the figure) as shown. Then

(A) electrons and protons with speed lli;-l will pass through the slit.

. E| . ' .
(B) protons with speed %E: will pass through the slit, electrons of the samie 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.

GG AT G Ardr @G 5F @arfima(slit) Fe Steeha | @@ <R SAISIET 5y
(fbra ¢rd) | RSt JBTET 930 AW @i cva E (So9 ona Siwa fis) 932 95
3% pas o%a B (fotaa Srea siesios akwa e sifeyra) sist $90% | 6F 090

(A) T T8 XTETET @ oo TR L s i v B 4

|5]
(B)%Eﬁ‘ﬂ"”ﬁ mmmmm@aﬁm%@ﬂmm
(C) TG 1 (ATBT o3 @ i B it i1 A1, it whs 1% @l At @
(D) XTRETR H5 1% @IS AT @4 ©idl SR Seieaa e Rpye 3w T
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57.

Half of the space between the plates of a parallel-plate capacitor is filled with a dielectric
material of dielectric constant X. The remaining half contains air as shown in the figure.

The capacitor is now given a charge Q. Then

(A) electric field in the dielectric-filled region is higher than that in the air-filled region
(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 KL_H

. . . c . .
(D} capacitance of the capacitor shown above is (1 + K) 70, where C; is the capacitance

of the same capacitor with the dielectric removed.

3G ARSI A5 AT M5B VRS STer1 oI K “g1tansioss #35 R Sommty
far ©f$ z=ar ey wae IR STt ATy A1y (fora o) | YRE QU Q NI A73413 T
2611 Q T

(A) AT Gomaaye sree fsersa IS SO G @
(B) FToH IS 7T SA12Te1a S1A- 9y S

(C) Sofeam Miwa 1 eyt Aoy ST Sot Ty SrT S 2 -

K+1

(D} o oififs wrmfiy yrmeg =@ (1+1'()£2chranz=fc,J R RIEpies T A
(I3 M F 993 YrareT gy
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58.

59.

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

TS Sfoe fear faaas Fufafys Rgfsafa vas A feat ks 77

(A)GgE [T oIt W92 R NeoTaed T @I STErdisn SNEa S59H
AT Al

(B} SRR Reaws @ o1 =% fifve o o A @N T=oiEg Ffsm @iEt
2(EIZA f¥eac 9G ar

(C) feanfare Sitetis-Aragtaa 1w Sifs=1fs rifss ffwarm w=iita sirgonfes

(D) XeETE 715 siforifg f&fsacda aateng eoq Méa s At

A thin rod AB is held horizontally so that it can freely 4
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 6)

(C) the angular acceleration is proportional to cos 8

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

3D TF TYAB ~(F IR TR 9T GBI T Y X
@ =G oAt A siwa eies & r g S o
S ANF | 9% wsfG 799 TR O @ §9F ST
faforie 75 a1 2671 wafb 7 B ot o Sgeie
SREN QT (G (6T 261 @ Fro et agpie
firesa 1oz Fres @ 19 wack(fova oY) o3

{A) B & &5 V/sin 8 -7 swigaifiss

(8) "a3f5 3 Ffe1fF (1 — cos @) -7 swrponfss

(C) wefb 7 @ferF T3 cos B -7 FWINRSE

(D) A &~ ATstTs 56 (torque) St AR WITAT A0x W AT
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60. 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 ¢t as AT = at + %ﬁtz (2 and

B are constants), while pressure rémains constant. The
atmospheric pressure above the piston is Py. Then

(A) the rate of increase in internal energy ing(af + ft)

(B) the current flowing in the element is ‘%R(a + ft)

{C) the piston moves upwards with constant acceleration
(D) the piston moves upwards with constant speed

SIMFR AFTG (BTG T M7 A 48T8% 3 m ©F [FE it
Rl ProT g w9 Towml oned wEr amad
r @HRFE 90 @ o A s A S| g%
Grefor wor @F arer wwef femRge s Fm)
arwia 99y i Rge g3am e sy (r) =

— i 2 o
SrmTa "‘fﬁ?ﬁﬁAT—at+2Bt TASIIIET TWH 92

B SRS WM (o 93 g it wew weww) | af
PRt ST ArqmetEs 5191 Py 23 5@

(R) ST SR 1w 353 19 2 R(a + fi)

(B) cirawfba s e ar erqvarat At st Wi ~R(a + Bt)

(C) PrEAfE Soiwm firss st 3w A1
(D) PRUSTT Sorem fins siwfors B9s e

END OF THE QUESTION PAPER
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