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/ (  Instructions ) : \

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

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

5. Questions must be answered on OMR sheet by darkening the appropriate bubbte (marked

A, B, C, D) against the question number on the respective left hand columns.

6. Ail 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 will be the sole responsibility of the
candidate.

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

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 far rough work. Please
check all pages and report, if there is any discrepancy.

57

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) 6mmav ()22 (C) 6mnav (D) 22

ma 6a3

‘a'mmaﬁmmmaﬁmwwwmmum%
S TT% | OB TALEH ATHOTE 773061 4103 (SETRID sifioq et o 961 =ied $4, ©f 37

61V
na

(A) 6mma’y (8) (C) 6nnav (D) T

6a’3

2. A cricket ball thrown across a field is at heights 4; and h, from the paint of projection at
times 1, and t; 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

hyti—hati

h f.’*}-']:[g hltg"hjlzt%
5 2 { }
”"I.rl hfr'l

Ryta+haty

nyti-hytd

7TE Tt 9o TIhT SoF THIG! 5T JE(E ST £, @32 £y I A FewAR Qe
T hy G2 by SO it | 9FOH SR o @ SHol T el Yt B ok
SEETER 407 (AR | % ALY IATA (F16 (T 5T @TCSI0R ©f T

(A) (B) (D)

haty+hits

2 ] ; - |
(A) h,:i-—r._-:;‘ {B]h,ti-&h_‘r; [c}n,thh:ri {D}h“’ hatd
hyty-Raty hytykhats Ryta+haty hyty~hata

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

{A) Planck’s constant and angular momentum
(8) impulse and linear momentum

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

%ﬁemrmaﬁmm@ﬁwmmﬂmwﬁammﬁmamm?

(A) FTTCHE BT QA2 (T G

(B) az=1a wS(Impulse) €32 tafys waw
(C) STEE! TINE Gae T JWE

(D) 4% 9a2 ¥ (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 ¢ is

2 2

(A) rmz_:or w cos(wt) (B) Mz:“ w sin(w?t?)
2 2

(©) ’”‘2—:"’w sin(wt) (0) =22 w sin?(wt)

931G Y3 =T a IO AT qore Fot(loop) T FOT GeRE SET AT b A RFTE
9fG TIFT FOAT ANY 2ART SIA(t = 0) 9ISl TEFES S AT ST | 7T
TR SfGe 243y | 3§ 39Mba w7y few o 3o w3z 3ot w3t wEw &
TGP W10g | FETBT T AT o 40 TRIG FENBE T @1 SO o -3
CTRTCAT K| (o FSHANTS I ¢ -9F AICATH Shewles 77 508

2 2

{A}%’-‘rw cos(wt) {B}MZ—I:MJmsin(wzta)
2 2

{C) mz—:"lw sin(wt) (D) E;f—‘-'lw 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) 2.16x107% (B) 3.21x1072 (C)3.21x107% (D) 1.26x107%

<30 3=FT .05 nm TP R @3 queE o omee 10 I SRET T
BT 9% YIAT ST Am’ -G9S (@ (BT & WF (o) T} of T

(A) 2.16x107% "~ (B)3.21x107%# (C) 3.21x107# (D) 1.26x1072

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’ bétween 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) 80 (D) 90

@I 93 SaTe 0.04 cm® WA PR 9fE @Gt @aft F157 IRTor e Sew A
| 47 A3 AT F167 AR AYWBA Sofa AT ©R AT 27 @ St 5 A300T
SER WRIRIE 20 em® (%@ RfE Qo oot &7 (oft w9 1%T gfie s
TS 16x10° dyne I ST $o TGN AT A0S T OF T SAAGT BB
& (dyne-cm™-9)

(A) 60 (B) 70 ' (C) 80 (D) 90
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In a transistor output characteristics commonly used in common emitter configuration,
the base current lg, the collector current I and the collector-emitter voltage Vee have
values of the following orders of magnitude in the active region

(A) 1 and Ic both are in pA, and Ve in Volts
(B) Ig is in pA and I is in mA and Ve in Volts
(C) 1gis in mA and Icis in pA and Ve in mV
(D) lgis in mA and Icis in mA and Vee in mV

SEATER A5G (@ DRSO MHe-fismas(common  emitter) LGNS SEHAG
tafne Ffisy SR (active region) BT 9N 1y, SLATTE AR I 9L FLATRP- TS
(S0 Ve -a TIASYfeT 20

(A) lp 932 Ic TOTHR PA -9 932 Ve (S0 -9
(B) Ig HA -9 lc mA -9 932 Ve (ol s -4

{C} la mA -4 Ic p.A - 498 Vg mV -9

D)1z mA -9 mA -9 998 Ve mV -4

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

(A) area o (B) length (C) speed (D) acceleration

(1:::3) APMBs n QT SN AT AU, B R 599, g SR 938 B (SEE %A

spfi wea | AffGa st =

(A) CFATLEE (B) AT () wfex (D) gawE

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

GQUTA 1T FSAIGES T Y, -

v aw e affEFMEmoE 1500 g 3V
@ dATNEE AREET WE mA ot AAAN | =5
@ oh TW @ (S

S SIS FRTIE 4@ F18)

(A) S (8)20 (C) 80/3 (D) 40
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A galvanometer having internal resistance 10 Q 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 (B) 11990 Q in paraltel
(C) 12010 Q in series (D) 12010 Q2 in parallel

10 Q e @y (e 93fb siersifitig 0.01 A Sfse emrs e 9 @ Rowe
MW A WY TSI IEE 90 ©rEftng i ere AfRfée sa = @ oIt
120V -9 71 FeT RTSAT ¢ 1 99 Sy SHIASAIDIET AF @ @14 & 341 31 ©f 50

(A) 19} sTR1CE 11990 Q (B) FISATeT SIWAA 11990 O
(C) &Y st 12010 Q (D) SHiate FE 12010 Q

Three capacitors, 3 pF, 6 pF and 6 uF 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 pF €32 6 pF HTaaQ A8 fo=f dlasm 1 e I@ S S 120 V SR
A% AYT AT TN (G5 G @ 3 pf [AF1e 41red 1218 [Ked gten 9

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

Consider three vectors 4 = £+ j — 2k, B= t—f+kand C=21-3j+4k A vector X
of the form a4 + BI_B" (o and [ are numbers) is perpendicular to €. The ratio of a and Bis

(A) 1:1 (B) 2:1 (€)-1:1 (D)3:1

fonfs 587 A=t+j—2k, B=1—j+k, C =20-3]+ 4k M =m®m| o @35
(&% X=aA + pB, 93 Sz 13| a 932 B 5 AU T a €38 f -7 TS @

(A) 1:1 (B) 2:1 (€)-1:1 (D) 3:1
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13. One mole of a van der Waals' gas obeying the equation
a .

(P+ﬁ)'(V—- b) = RT
undergoes the guasi-static cyclic process which is P1
shown in the P-V diagram. The net heat absorbed by
the gas in this process is '

P A

P,

1
Vz v  §

<v

(8)3 (P~ P (V; = V) (8)3 (P, + R)(V; ~ V)
@3B +5-R—g) -V O (P4 +P+55) (h—Va)

' GITET ST 05 (ST SIAOR SHIETeR kAT
A B ’ PA

(P+%)(v—-b)=RT ‘ g
qQ% sttt et a1g-fia (quasi-static) SIS
(cyclic) ofimata wyy forca TR graar 5o At JEE

PV e GRATEAT Xe® | @ dfew P gge P2l
crfis e Steta AR == | 1

e
<

(28
<v¥

(A)':'(Pl §i PZ)(Vi folt Vg) !B)'E'(Pi + PZ)(V'l alt vz)
@R +E-Pmgp) h-W) O3 (At g+ Pt ) Ch Vo)

g

4. A scientist‘iaropuses a hew temperature ;cal,e in which the ice point is 25 X (X is the ne.w -
unit of temperature) and the steam point is 305 X. The specific heat capacity of water in
this new scalé is (in Jkg X 7)
(A) 4.2x10° (B) 3.0x10° ©12¢10°  (D)15x10°

mﬂﬁuﬁqﬁa@amwmm,wmﬁqzs X a3 a7
305 X FOE e FAEH1 GG X R Tgd  SIFHIAR 43¢ < g (¥ S
wiTeTa SIS o1t Jkg X 4T 33 ;

(A) 4.2x10° (8)3.0x10° (C) 1.2x10°  (p)1sad’
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15. 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 (8)1.3 (C) 1.24 (D) 2.4

43fh %S FHEd BRFCAE Al 5.0 x10° Am ™| paioq (B (nls S ARIRTE Chavel
JASFW 12 cm 932 1em? | O] 79 pEFHI (SIS GNP T S| 93 304

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

16. An infinite sheet carrying a uniform surface charge density o lies on the xy-plane.
The work done to carry a charge q from the point A= a(i + 2 + 3E) to the point

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

doaq 2oaq Soaq joaq
(A5 8= (D)

IREs 13ft S B47 AT wewifias AN 999 o 99e Bt xy-BET Safe | 93fE
a5 A = a(i + 2J + 3k) A w913 @30 &g B = a(i — 2j + 6k) -5 (@yi o tds
It RIS 9Ffh &aF Q33 £, 45 MWD BiesEmsel) g 9@111-'1’ A Aoy ats @

PIS TGO G BT 247
3caq Zmzq 3oaq
(R 22 (®) i (b) =2

17. 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 dlstinct image on the screen. The
maximum possible focal length of this convex lens is

(A) 4d (B) 2d (C) d/2 (D) d/4
il Suger 38 9T T QT d TA0g TN TR GG S@E @ @B 3@ 932 R HRST

mmmwmi;ﬁawﬁ?amﬁmmﬂﬁﬁe sifSe 2671 W} BaeT Wi T
FETEE AT ST WA

(A) 4d (8) 24 (C) a/2 {D) d/4
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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

s B CFer 0) 57
SIEHIETE 367 £ W32 STewdld @® r e ot oifee @ arf smany  sfi afsy

@™ R -97 % Y& ¥ 31 93 7 99 @EEw g 3@ feifle o 3@ At
AT | CIUHA AR8Y IHATS AWl 5@

2E 3E 3E 2E
( ) 4r+R . - {B} 4r+R { } 3T+R {D} 3r+R

Consider two concentric spherical metal shells of radii 3 and 75 (> R). If the outer shell
has a charge g and the inner one is grounded, the charge on the inner shell is

(A) :r-?q {B) zero (C) :élq (D)—q

70 IeTephe TWRFGS 4157 Gerds Y IUFE [ 992 B (n > A)l GOET
CeRE e o I& 36 M ees ¢ AR WY meul T SIesA
CATETERA G91T ST Ay 33 :

(A)Tq (B) 1% (©*a (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

3 Toipfs T T wEmat T - o Rivas ataem ) At it afefb aree e
figsrer wat =3 Wae MG Grater wae fafeatda Sivmiar SIS T W S} R
e sifey et e -ifs

(A) IS 2@ (B) 59 3@
(C) 599« 2q (D) wrtfaafés I

The displacement of a particle in a periodic motion is given by y = 4 cos? (-:;) sin(1000t).

This displacement may be considered as the result of superposition of n independent
harmonic oscillations. Here n is

(A)1 (8)2 €3 (D) 4

oRfrg stete ST @3 WS 59y = 4 cos? (3) sin(1000¢) T AT 213 =1
T | 9% TG n A20E T @erfer Seifae B ordt 9| 6T TREa n T

(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.
Then the change in the internal energy of the gas is {Given R=8.32 Jmol k%)

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

9% 9F W W GTEIRIGS PNF BT B ST ATt @ i SreEiar 0 °C
eIE 100°C TA A ORI NP7 oA nfrd Afeds = (mew s
R =8.32 Jmol™K™?)

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

23. The outputY of the logic circuit given below is

s ‘T_

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

roa fars @ A 36T (logic cireuit) (RUTHT T B WRBHAT(output) ¥ T

(AMA+B (8)A (©(A+B).A (D)(A+B).A

24. 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 (8) 10/3 (€5 ' (D) 20/3

ATy CUIET @36 Irite AYEWmA YEP(IE IENE 5100 Hzl I IS Tewa sttt
340 ms™ 23, B ATNT s GIFGADE 93 5@

(A} 5/3 (B) 10/3 (C}5 (D) 20/3
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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 ¢ 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 (€ 1/2 (D) 1/V2

Q3 Sppeet WTe GFfh AR TTe e W ars ARt Sy saftie 45° ARSI
T 57 93¢ FIOE WOMET TUE TST 3011 A6 d HAY SfST TACS t AW @G| ST
werfba FRATS Wior W WP AR WA T | 490 94T /2 T IR d
SfoaT ®(F | 9% AW 241G T s 3|

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

A smooth massless string passes over a smooth fixed pulley. Two masses m and m,,
{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

A +mdg  (8) (€ omy-mp)g (o)l

aofs Wy, fa PreEE(pulley) Bow e #Nifow 9fc Sa% T From AIE 7ft &a
my 932 my (my > my) T T4 1 9Q3f7 w2 4t gt Qi SIfesiT 4o 5oes 8%
TR 9% 70 ©EA GO @ (1B 3fX8E I fwl a0y ©f 29

(Dl (my+mz)®

B Gny+mpg (B () (my —m3)g e

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 su rface

e BT 7% NFIE AU S SPIR | 0T 40% SOTGCe G TRR| Q9 NarafoE
qaft Ferrlr WO AT e «ae ot g/2 wRerT $oiwe e wrar T e | QYT FF0

(A) @@ I (B) 10% SwTETEE S AT SR
(C) 40% SETSTEE B @Y P (D) 70% SETGEEA SAT @Y SHTE
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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

MNGA (P ARTEAR (90 BT TIF ST 6T e @A 59 372

(A} OftoT *ifzT (B) S1toig Aa3*1(forced ) “Ifasem
(C) O FreIR wifiser (D) Srteta fafead

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)2E (C) 2E/3 (D) —2E/3

s Gz AR b1 TERE W wfhs T SHasiy AG Thed I B
fre s et Saafs Rfoife s __ A

(A) -2E (B) 2E (C) 2E/3 (D) -2£/3

A proton of mass m and charge 4 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 J2Em JVEm 5
{A} T {B]? (C) z—qs- (D) .:1_:

m X QIR g S T 95 A107 E stiomiy Foy «aft s edtw seeg it 9% sefta
TRITGYTY B NTAT 9T AW BT (5 AT ST (ATBATD 9fT @I 472 Beitg wae @
oS TP 3|

2Em VZEm vEm
(A5 (8) =~ s (D) k_:f

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%

qmﬁwﬁaﬁmmmwmwwwmiwmw#
CTERG o8 T79 PO CIFLS SOTTS TG PRI ol TOTT @ 373 o 51

(A) 33% (B) 40% (C) 66% (D) 77%
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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™ Hfsts 3G SRS FB1T 0T T QTG T3 SR e Qb sretrr) G
N 850 Hz F=oACED = e X0 | o1ea o @ Gerid Sifsyed F1eard A w0
S o 932 St Sifisen S i 5re Tew e Rof G e 1 7f6 cwea fefy
1fts fiom FoetTTsa "o e | af ITS T SISTEeT 340 ms™ 30 B @ FAFITR AT
b1

(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 accur?

(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

@ I (O @ o (Srere) SR po(Rb) fabea v fcw ceve I crfer ovta
Aea @D ToCS HMea A1 ?

(A) [oT (FECPa SRR toal 20
(B) &1 T WIEPINOIT (ST =
(C) Yo7 (FuTaa oI Stbod ARNIIRT PR @HF (991 W
(D)qﬁmmm@'wmmwmtﬁﬁﬂ

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 Pand Qis

(At (B)t1:ta (©)ty?: t? (D) t2*: ty°

QTR ST G TGRS G2 T 47 3are 57517 fong for Gome (ot oft M@ P €2 Q -
(& AR T GRS o1 %91 g0 A @3y ARGt surroundings) AT 2@l Tfi P
AMCa 1y SR 74 T 51T W 932 Q -65 ST TS t, T A0St S 30T P 932 Q -7
Gommitaa o SEReEs SI-ie 39

(A t2: 1y (B)ty: t2 (C) t,2: t5 (D) t:: 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

3%t 1721 EAIeTsfSTs et OSG4I v F=IE SCSifiTe W, ol I R

(A) v Tz Afqeee Afafds
(B) 2v ™iItx YUl ARkf6s = -
(C) v2 FmE FfIgEel AfRfés
(D) Sifaafss Ace

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

QTS SEATeT Yife dRace SIfe Bl TaaaRear B Qe e st 2011 9T Seks
Tetetd AR b e «ite 15w aff s7=+1@a @ SEe [ JaAT W, ©f &

(A) 413 s *1fg F07 vina

(B) srawfDa qraay qie <

(C) 41373 SN Z7 21T

(D) KA Yei1Sd e Aten i o

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)10.2ev (D) 136 eV

AGTSH ARNGT AT fFa (ionization energy) T 13.6 eV @ ST 44
(n = 2) Sraie® 8 QAW GRBE @IH! IR SNER T @ @167 ofe = oF e
=

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

39

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 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
W wiy K L

(A) o ( ]we—w,t, {C?m (D) -

WG AT wGrE B WY @@ ST G| @It 56 | TR Q@ 1 qarg W
©ad OB ARy Qe 297 | Rrdts face W, sate e 7 (00w 1y A0g QAT 36
woft ST SREm 5le e | 94T W @ Sie e s sae 93z W, @ iy
AT [, T2 4T SR 73T S ia SaEm oot | digdefba Sriiss ooy 3@

(A) o (8) g :c;;‘ﬁ; tmj—;

L
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 () (8) 2r cot (2) (©2rtan (%) - (D) 2r sin (3)

qFG FN r TP RFEE qorE A3 st afsien 797 36 6 s gy swA T
S 7308 taf¥s saraa v 3

(A) 2r cos G) (B) 2r cot (%) (C) 2r tan (%) (D} 2r sin (g)

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 % (D} independent of L

S (7S ZTRT @Y IR STRCT GITT ST ST TAW JUSTE SHIAT =g | T
L& 938 Y 7Y@ wsfba tnfs, O ST S Rt oEe o R @32 XS SarE
Sf6s Tt Gixtet AT Sremral Ifn @ wee @ wgefs Area fE 79, ot 7@

(A) @ -93 aRifss (B) Y -9 I@AMSS -
{c}%-u:a AR (D) L frarers
P1 15/28
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41. 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

ot ST A a7 objective ) (T SIST 2fofm o157 o i

(A) 3, T W32 fafifs

(B) 31, s wze faffs
(C) 3, S g3 fafifs

(D) BPi, SR wae faffs

42. Two coherent monochromatic beams of intensities  and 47 respectivel

y are superposed.
The maximum and minimum intensities in the resulting pattern are

(A) 5/ and 31 (B) 9Iand 37 (C)47and J (D)97and /

TP [ Q3R 4] AT PR waadfl wteta uft spigsrs( coherent) saeva S4feiie
T0eT| 9T Fe @ M A (pattern) S 57 ORIt ST @ Y STy W @

(A) 5r'and 37 (B) 97 and 37 (C)aland ! (D} 8Jand I

43. The energy of gamma (v} ray photon is E, and that of an X-ray photon is Ey. I the visible
light photon has an energy of E, , then we can say that

(A} Ey > Ey >E, {B} EY) Ev> Ex tC] E.P Ex > E, (D) Ex >E, > E‘F

93fG omi(y) 2Py b e €, <ae @t a#(X) I @lEr fE ga
e (visible) ST @ BER RS E, 7 ©F X051 Io7 A0 &7

(A) Ex>E,>E, (B) E5> E,> Ey (C)Ep> Ex>E, (D) Ex>E, > E,
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44. A uniform solid spherical ball is rofling down a smooth inclined plane from a height A. The

45.

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)5h/8 (B) 3h/5 (C) 5h/7 (D) 7h/9

@3 Fat 0 (eighe 301 @3 B[ Fowe WRE h Shol AT SIS AR
JoorEE TvdrE ¢fg €% 3998 v sfer@st oirs 3ta1 W3R Wy Jafbee aft v sfswst g
Srmelg SHRftTd @ISl T, ©f 5(e1 If) AETH @ SHEH SI ©F

(A)5h/8 . (B) 3A/5 (C) 5k/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 (l:'i.']insulator

@ 9T SomIEE wWionel At (valence band) @3z #f=1E #(f5a(conduction band)
1415 e T ( band gap) 5.0 eV | ©3 SAmEMT 936

(a) Srfoifrat (B) Fotfaaisy
(C) Sfs#1fa@R( superconductor) (D) =BT
Categorv—1l

Q.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. 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 TRRT 5AG AP Wail SueT @R @@ 30 om T3TY 96 387 =98 afsfw «afh
o1 sifde 28| 9T QB0 Taod @ETE @ T @EIE 2o FE T T Q3L Q TRE

1S 45 cm S @ W3y 3FT =8 2FERETe 43T (ot | @ SIRGE EIE (FIRRT TR
N9 cm Q3 F 5@

(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™* K, the specific heat
of oil in the same unit is equal to

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

43 Mta 0.5 kg ST @Y I 10 W -9g @3l (agfisse Bbiaa w11z =7y #at =
4T C31eT (T ST @ “iftad ool 15 RN 3° K 3fE ez | @ <At s AT o ws
T AN 2 kg (5 TAGAT 30| @919 @ 9% Fbw 20 A oo o “fiew oremmar
2° K gfa et | f% 400 QAT AW @ @ B W6 3§ 992 Sued S s
4200 Jkg™ K™ T, BF 0T OF3, OBS (SLeTd 191 5a B 51

&

{A) 1.50x10° (B) 2.55x10° (€) 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 v,. When it
finally starts rolling without slipping the speed of its center is

(A) 2 v, (8)>vo (©)3vo (D)2,

G5 F0ab P s @ ft sy sryehis ser S99 fRarey aenw) Gt o
@EA i IR S fire @Bt e et w3t 367 97 wer 9 fE AaRe At

vomw@wmwwmlwmﬁmmWwwww
U (1Rl T s 3

(A) 2 vq (B)3 7o (©2v, (D)2,
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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 rotatian axes passes through the centre of the

square. Then the ratio of angular speeds.o; 1@, 03 Is u

(2]

(A) 1:2:1 (B) ¥2:¥2:1 (C)av2:1 (D) 1:2:¥2

onfh sfer ey 1Fhe 1S Bra CrnAt ors WRE - 9TTSIE TR & SIE AT
oo i | afs cwra ol o sfesa v frew | ciewta forfea g afsewta

AT 01 : 031 @3 TT A

(A) 1:1:1 (B) V2:Nz:1 {€) 1:N2:1 (D) 1:2:2 |
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50. A circuit consists of three batteries of emf =1V
E;=1V,E;=2 Vand E3= 3 V and internal a
resistances 1 Q, 2 Q and 1 Q respectively s
which are connected in parallel as shown in E;=2V
the figure. The potential difference between =l
oints P and Q is =
P p Es=3V aQ
o it o]
(A)1.0v {B)2.0V €22V (D)3.0V
fora emfifs foaft sfoecims sfosres 7 Ey=1V

E;=1V, E;=2V @ E;= 3 V @32 Q5T STemard

T WEW 1 Q 2 Q 81 Q | ajfers '
foatg@ill swarer sma @ T Tl @ R .
THE P 932 Q Rrga v frew Atew 31 al
p Es=3V o aQ
o {F ©
(A) 1OV (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)

3io! Mol Hol
o 02 0

a%fl ot i) raa wwy few 1 ofse #atEs aumg)
SRG 120° @ ST wig | fua avifs e ag i
TTIEE S S1oflbend) e d Ay S P
ﬁmcs‘ramwamfmwmmm)

gl 1
A== Hol Hal
' ) 2md (B) 2itd (C} V3nd (D] %-%Epi
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52. To determine the composition of a bimetallic alloy, a sample is first weighed in air and

53

then in water. These weights are found to be wy 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) pw(: - [w1(e, ~Py) = Wap,] lﬁlgé:—p:]— [wi(p, - p,)+wap, |
Py
© Py (P,=Py) [wi(p, +p,) - wap, | (D) m:f?‘_pj [wi(p, —p,,) ~ w2p, |

93 fT FHIeq 7237 4Iga SAMIAsIs oo Fefera s eigfha avae AT A SF Agrs
WL OIS G AT 3711 9% 8 If6 ANEE wy 9T2w, | T SIONGIR g qioa
AR NATE p, 932 p, €L SER GG p,, JE @ A3 S Sotfirs 92y Yigfia aw
Lc

(A) ﬂwu;—p,) [Wl (Pz _Pw) —WzPZ] (B) Pw'(:—-zl"‘ﬁh) [w1 (pz - pw) + wzpz]
1 P.
tc‘l pW{PZ_pl} [wi(pz + pw) - wzpll (D] m [wl (p1 _I-_Pw:l — szl]

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

along a semicircular path of radius r, and 2
are again combined into one pipe and
superposed as shown in the figure. If the —d

velocity of sound waves in the pipe is v,

" then frequencies of resultant waves of

maximum amplitude will be integral
multiples of

v v 2v 22
W e B e Sy O s

fora cramal awergaf 1= 9w 5t Aww
AR AE| 90 A A1, S0 -
TP RF1E Sogasa | waEgitc SiaE

fes 2 @ Gt Seifaars wbog) e m

Wy IST0T Mwd Mem@st v | @ 3=94sa — =5
o A SARERE REI AW 7@ @G »

fufafs @9 affBs swe wae
aftres?

v v v v
'A) r(m—2) ’ (B} r(r—1) (c) r(m—1) (D) r{m+1)
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54.

55.
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A glass slab consists of thin uniform layers

of progressively decreasing refractive S

indices Rl (see figure} such that the Rl of = |
any layer is p-mAp. Here p and Ap denote T

the Rl of 0" layer and the difference in R BN s

between any two consecutive layers, ~° 77T 7"‘ """""""""""

respectively. The integer m = 0,1,2,3... 7 u -2l

denotes the numbers of the successive u—-Au

layers. A ray of light from the 0™ layer ; -

enters the 1% layer at an angle of
incidence of 30°. After undergoing the m™ 0°
refraction, the ray emerges parallel to the
interface. If p = 1.5 and Ap = 0.015, the

value of m is

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

Q36 FWET  Tew(slab)  ESBRT _
ASer Fa ey 99T BT sifve @ @D _ ' !
TF SO O SNRE  I@A Afovars H = may

ot I enx(ffa o)) dfears B ill

p-mAp ﬁETﬂ:ﬂTﬁ’f AT Sl L RN TC IS, S LA R A

K, Ap TUEFW TArew(0") B@7 afsomry - mmeeees o et an s

93 5ft JfARe s@m o afowes 7
AT LG FeUT m @ AW
(m = 0,1,23..) %f55 wa| TaeT 39 u
W& 90 @ AW@CE WY QS0 g

STTeN (@19 30°1 I uo= 15 W3 307
Ap = 0.015 30 5@ m & G I S

m oW Aferer A7 3G 5ff sw@a

fRrem sterg sware s fists a7

{A) 20 () 30 (C) 40 (D) s0

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 {8) 1:20 ©201 . - (0)50:1

435 IR S aaf(de Broglie) STt 50 kev -4 X P B GRE R |
9} T E 932 XERGeE AT SHeS 3w (Treat @ity SrereG wraw ey
"iE 0.5 MeV)

(A) 1:50 (B) 1:20 (€) 20:1 (D) 50:1
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Category—1li

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.
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

56.

o T M P

(A) electrons and protons with speed %‘} will pass through the slit.

(B) protons with speed :—gwiﬂ 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.

GG T Tota arar 9FfG T @uificEa(slic) fe SeehT o bem 4Rt ASTAT 20y
(oo ¢rd) | woad] Sreerer 93T0 Faw @fes ova E (Swa o Nowa ) w3 i
Y paw osa B (foras srem sees 9w e sifeqey) i sy ¢ o

{A)mwmﬁ#emﬁmaﬁ%%,w i v B A

(ayﬁmmqmmmmm 923 whos Srera A A

(C) SRR At (oD 6% @ Wl BT e AT A1, I w41 3 AT @
(D) 3Terafitid =1 A% T AT (@ BT SR Seraw fe Rpye 2w a1

L0 P1 23/28
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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 K. The remaining half contains air as shown in the figure,

The capacitor is now given a charge 0. 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 ;(%

{D} capacitance of the capacitor shown above is (1+K) %‘1 where C, is the capacitance
of the same capacitor with the dietectric removed.

GG THISITET IS YT Mo fBa 7= sreg s K sitapfes wae [ Som
ﬁm@ﬁéwmwaw@wmmm (@ orv) | gtar Q4w Q ST stgaars w=t
261 Q TR

() TEapies St sieet Rysersa IS W20 g @
(B) F5a *Mmrew qfp RIS S-G9 SPTT
(C) BoMCTs Mo 1 @11 A1yl LTI SN AT SR W g -2

K+1

(D) fora omfifs drrefta wrawy = (1+K)%ﬂmwc., % “RIEApies wEw Ay
(T 4 @ 993 40T YRy
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58.

59.
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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

ST wfoe faar s Fufafie Ryfsafnm o wieffest ifss o2

(A) e Rfearda oea 93s gt Me5aa o it Sty S T
T Al

(B) SMETORA R @ ame 3=1% fifss 3@ o @@ @ wooEs s @i
3reTgA e 91 ar

(C) e itettes-Rregvia T ios sifo iy sieifisw Rifsarm =i oo

(D) 2te1g A7 1S S 1iE Rfsacrs aeena a9z 63 @ a1

A thin rod AB is held horizontally so that it can freely A m .
rotate in a vertical plane about the end A as shown in 8 i
the figure. The potential energy of the rod when it !
hangs vertically is taken to be zero. The end B of the rod 2
is released from rest from a horizontal position. At the i
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 8)

(C) the angular acceleration is proportional to cos 8

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

Q0 5T Y AB -(F SHEIF SR O ST I iy
@ woft Bama A swwa TS {ar T S=w o
4s S| 93 weff 747 M i @E oF |
feforife 7 a1 =o71 wafba B aww orem Sgeie
TREA R (WG (A W @ o 13 sqeiie
ficea 1w s ¢ @1t Targ(fowa ore) o3

{A) B 217 &5 +/sin 8 -7 suigsiifes

(8)7afba Ffoifs (1 — cos6) - smrgonfes

(C) 7aff 7 % ga<t cos 8 -7 IMIgfew

(D) A f~@ eotess G (torque) ©IF AR N1t S0 SWI ANE
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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 ¢ as AT = at +—:-;5’t2 (@ and -

piston

/3 are constants), while pressure rémains constant. The
atmospheric pressure above the piston is Po. Then

(A) the rate of increase in internal energy is-:-R(a' + Bt)

(B) the current flowing in the element is E— R(a + pt)

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

SIFm 9F (BTe T MH A o4%mmy @ m wa APE g
VR Pria e w0 aowml omea s fearud
r GHRTTR 9P Qe 1 FRTarE S A Sl o
wrefor T 9T @wRT Wl faemEReE s 3
crfba wy fior Rgm s e s () e
IR ARIET AT = at + 2 t? sthigail a0 @z
M WfRRSS WM (o 9ae foufs e o) | o
Protia &4 ez 5191 By 34 o

(R) 31TeTa STSRsRT TRga 3P 219 2 R(a + Be)
(B) @G w5 vy ar sraswran T wtw v ~R(a+ Bt)
(C) PPTATS Settaa firces sacet Sivs e

(D) PRESTE Sortam fics swfores $30s e

END OF THE QUESTION PAPER
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