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10.

11,

12.

C Instructions ) \

This question paper contains all objective questions divided into three categories,
Category-| : Comprises of Q.1 to Q.45 carrying ene 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-1ll : Comprises of Q.56 to Q.60 carrying twa marks each, for which one or more
than one options may be corroct,

For questions in Category-l or Category-1l, 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.

Category-{ll questions will not carry any negative mark. Against the number of correct
opticens 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.

. 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,

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.

Answers without any response will be awarded zera mark. For Category-| or Category-H,
more than cne response will be treated as incorrect answer and negative marks will
be awarded for the same. :

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

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

Mabile 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.

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

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.

. This question paper contains 28 printed pages inciuding pages for rough work. Please

check all pages and report, if there is any discrepancy.

. Hand over the OMR to the Invigilator before leaving the Examination Hatl. /
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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.

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 {8) 70 (C) 80 {D) 90

@ 9FD SR 0.04 cm’® TS [GHE @35 @15 wslh F1ee IR0ea seg S9i7 arar
ZeT | 99 o7 AT $1ba I3 F907 T avF ©E PR 37 @ 9910 46 715007
O TR 20 cm’ oFa [AFR WS onee @z of s 73wyt orem
TS 16x10° dyne I OroH GAF SWONI ACTIST S W BT WeT oIeAta JBOH

3@ dyne-cm™ -«)

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

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 5. A constant current | 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

rd 2

(A)E%:—”!m cos(wt) (B)%:“fwsin(wztz)
2 2

(C) T Hol ) sin(wt) (D) 222 4 sin? (wt)

2b

9Bf5 YT ®RT o TR 8 Fa= o (loop ) I A TN AT I b eI TFE
9P JIFR FIAT Y ATRST QAL = 0) T3 O TNFFET ©d a4 =g | frg
AT SfeR 9z [ 96 07 785 g ASTAT 307 992 TG i orem S
SILHAT ST 1 SEENGA AT IIE SF A (B0 B 70 @i fsast o -
CTIRTAT ZOR | (BT FFINCS 0 ¢ -QF ACATT STEHIETd I %

azyof

2ol s .
(A}%wcos(mt) (8} —; w sin{w?t?)

2 2
(C)%:Ufwsin(a)t) (D)L:""wsinz(wt)
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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) 3.21x107% (C) 3.21x107%* (D} 1.26x107%

QHT5 5139 .05 nm aend AFE @slt JEem ey energ 10 R WRGH TAn |
RETEAT 3 AHE T Am? - 9F(F (@ S & WS (4] 2 ©f 201

{A) 2.16x107% (B} 3.21x107* (C) 3.21x107** (D) 1.26x107*
Consider three vectors A = i4+j—2k,B=t—j+kand C=20— 3j + 4k A vector X
of the form a4 + ﬁ‘§ {o and 5 are numbers) is perpendicular to €. The ratio of & and Fis
(A} 1:1 (B) 2:1 (C)-1:1 (D) 3:1

foafs o8 A=i+j—-2k, BE=1—j+k, € =20-3j+ 4k maar smm| =& a3l
(©%a X=ad + BB, € 97 Toa 7@ 1 o 38 B §6 FHLUST 20T @ 9L B -7 IS 2

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

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 (8) 11990 QY in paraliel
(C) 12010 Qin series (D) 12010 Q in parallel

10 Q siewal @ TR e st srereiefifng 0.01 A BRor o3 2ce < &e fKesad
TS A1 4B ST OF (G (GFSWENE Q99 G Hakse ol 201 o oifb
120 V -9 ¢ (&S RTFoT O | 9F S SISO 0% (1 (@14 §& 1 267 ©f 20)

(A) CTT STHITE 11990 Q (B) BT STad 11990 Q
(C) &Y 1941(T 12010 © (D) TBFIET S 12010 Q

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 pF capacitor will be

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

3 pF, 6 uF UF 6 pF 4IFPg FARTE foaiD wEsE o Al go 909 oitnd 120 V S0
S g T 61 (B0 S @ 3 pF e gites 7o [ed dten 2@

(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.
The work done to carry a charge g from the point A= a(E+ 2] + 3@ to the point

B = a(i— 2j + 61?,) {where @ is a constant with the dimension of length and gy is the
permittivity of free space } is

Iquy

(A) loay (B} 2ouy {C) soag (D)

280 En 2y £

srfae s @l B B4 SIdET SEas EN 99Y 0 €42 B! xy-ord S@iEe | 9sih
oy A = ai + 2 + 3k) I w97 96 favy B = a(i — 2 + 6k) -co (TT410T a t7ea
ntat 75TeTe GFfl Fas QTQ g, T THEe shoecewel) g ofm@E sgae e @ @

3aaq Zaag 3oag

(A)

(8) (D}

2En £n 2[0 £

The intensity of magnetization of a bar magnetis 5.0 x10* Am™. The magnetic length and

the area of cross section of the magnet are 12 cm and 1 em® respectively. The magnitude
of magnetic moment of this bar magnet is {in SI unit)

{A} 0.6 (By1.3 (C)1.24 (D)2.4

Q3G ¥ pEPT pa4d That 5.0 x10° Am™'| FESR SRS T @It AFimtd (FaTe
TU@E 12 cm 432 1cm? | 43 7 p%i0d (BRF I 719 S| F(T 3

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

A luminous object is separated from a screen by distance J. 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) 2d (Cyd/2 (D) df4

T Gyt 48 GFTE A (U@ J GA0g AT T | 90 GG @7 93 IF WL AT TYEST
ISPt ATAE T A 7 a8 At =~ ofsfam s 2o W3 Sae e wae
pEIAE Hd 106 21y 919

(A) 4d (B) 24 (C)d/2 (DY d/4
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10.

11.

12.

The output Y of the logic circuit given below is

A:—D v

B

(AVA+ B (B) A (C{(A+B).A (D) (4 + B).A

ea foaws @ dfse a@LFcﬁ(logic circuit ) CrATAT QWW@@Eﬁ(output) Y 2|

o Y

B

WA+B (B) 4 . QG+BA (0) (A + B). A

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 JmolK™)

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

OFfT O e et QTGS iE By BT Of g $ o9 Sl 0°C
(@ 100°C FAT 37! QUw@ ST Siewdd fsd +ifaeda 20 (tsm @iy
R =8.32 Imol'K™)

(A) 0.83x10% (B) 4.6x10°J (C) 2.08x10% 3 (D} 1.25x10°

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

Y (YT @D JHICE TYBGT JEPEd SO 5100 Hz| AW IS EA stfest
340 ms ' %W, ©@ 977 (w5 IFEIGE @ E 7@

{A)5/3 (B) 10/3 {C)5 (D} 20/3
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13.

14.

15.

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%

Q0 TP FIRE (IS TAl [F FIE LA TR TAGAT HETR | W $EF 5o
CTRCS Tow 8 797 ol OIS Hlow!8 FI0ed 9aT Toad! T0! (I 33T ©f 207

(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) 2 (C) 2E/3 (D) —2E/3

aSfh Fay Soz e Rt qoFE TR STRIRSS 20w | ST b ifeg 79 E
fory 35w = Sosraft Efofs m@

(A} —2F {B) 2E {C) 2E/3 (D) —2E/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

B (@I A0 (Frag B9 595 WiceTld sTiate A9 @A s Fa?

(A) STt “faas (B) ©ITAd s1931( forced ) stfawety
(C)TToa greifas Afmes (D) Biestg g

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

Z‘E_m Vlm V{m 2F
(A) a8 (B) e (C)Zq_B (D) m_g

m ST Q< ¢ IATYIA 5=94F GFT0 (10 £ sifeifie o 93t Se7a @7 Berem |t I W% Seing
ey B WIAT QD AW (GRS Fa@ INF BE (ATHA0 96 JFIT A 5l 9
J0ad BT 1

2Em V2Em VEm 2E
{A) qB (B) qB (C) _ZT}_B: (D) :;g‘
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17.

18.

19.

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 atorm is

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

TGS AdNICE SAET «ifga (ionization energy) W 13.6 eV G IR E dAY
(n = 2) Trafom 7 QA G T TEFER s T @ @oT fsfe 20 o ik
L |

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

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

A STHET (TSRS TS BENIR GBE FAT v FEOE SICHITS 39, ©@ I stfehe

(A) v F=9E e Afaaise za
(B) 2v F79TE ~RfI{aul Alaaies
(C) v/2 @=oE SfgasiE Afaiss =
(D) Iifaafse W

A paraltel 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

GBS ST AaTCE S5 @ FAAESIE] BB A faftey w71 2671 U WS
TroteTd FEICH O e At 70w qftt s (qF MRS Ld LT 20, 57 26T

(A) Hiaca AT i IPT NE

(B) 4o 41 Jha AN

(C) HTaTHT ST ZOT 91T

(D) ¥1ATEE qetEsa fTwd siten g 1@

P1 8/28 5



20.

21,

22,

If 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

@ 9T G Sl wrete! “if5(valence band) @ Afaardl siffa( conduction band)
7¢io1 ig T band gap) 5.0 eV | @% Sl W&

(A) AR (B) S{ofa=ry
(C) Srfse=st(superconductor) (D) =BIF

Two coherent monochromatic beams of intensities [ and 47 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 /

FATFE [ @€ 41 o1aers e asadt Sicera gt o7esrs( coherent ) Bats oINS
U | 4T TCT @ i 0 (pattern ) 378 267 GTATR it6 @ Ty 2i1gety a0 7@

(A} 57 and 37 (B) 9f and 3/ (C}4fand 7 (D)9/and 7

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

OSIG W@l [EH GieiPhs 36T aBib T Foos 9k 4 SHET @ Sifem 7w
Towleid A (ftm W3 9aff v siforast o a1 «walr % B i v sfsEs oy
SEFONT QAT (ROl T, ©f X IEi6 FdT® @ SHo $HE BT 557

{A) 5h/8 (B) 34/5 {C) 5hf7 {D} 74/9

P1 9/28




23.

24.

25.

A cricket ball thrown across a field is at heights ki and hy from the point of projection at
times £, 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

Ayt —hptd

hyti+h,ts (©) hit3+h,t? (D) A ti—hytd
hltZ'thl

hoti+ht; h]£2+h2E1 hltl‘-hztz

(A) - (B)
BT St I TNIT SAF RIGT 267 | FeIf0 Nowiid 1 432 1, sy +ig Foeeefay
Ty 9GS hy SO fe | 4FeE FSR T 1 SHo! QT Q16 TAEA 5F 1%
SIS Hd GreTteTT | Q% @t I (V10 (T AN (TSR BT 2

hit3—hyti (B) A t24n,td

hit3+hat] (D) hytd—hot?
Ayta—hgts Hati+hitz

hytzthaty hity-hata

{A) (C)

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

2 énv o
(A) 6rna’ (8) - (C) bmnav (D) gz

q’ I a?ﬁﬁ?mﬁwﬁcmaﬁ?@mmwe&t@anmmuﬂ%@m%
Ty | O3 BAER ATTOH 1 50 gToa erefD ofon [edies T 3e7 Ao A, ©F 3T

6nv TNy

(A) 6mna’v (8) (C) 6mnav (D)

na 6as

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

SE el 1STE AR (STeTea T @ Seliia (She APTREa wial JAE?

(A) S5TCES #3592 (i S

(B) ateTd TR Impulse) W32 AT SATIT
(C) STo! T QIR (e IS

(D} =ifF @72 5 (torque)
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26.

27.

28.

if n denotes a positive integer, 7 the Planck’s constant, g the charge and B3 the magnetic
field, then the quantity (E%E) has the dimension of

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

2ngB

() mifics n - QoG oS ST SR, b AR $7, g WHTT €72 B SEF oA
5ifts wa ) aifha wrar 33 :

(A) CFawTEd {B) Cndf1a (C) whoa (D) FET

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

(A) Iz and Ic both are in pA, and Ve in Voits
(B} Igis in pA and lcis in mA and Ve in Volts
(C) Iz is in mA and I¢ is in pA and Vee in mV

{D) 1g is in mA and !¢ is in mA and V¢e in mV

T5ATSd TS (@ GIARSUOEd oMETe- fAsaas(common  emitter) STRTIICS BRECAT
rafitcsa ooy sree(active region) B A91T lg, STRATES 21T I AR FLaTa®- AT
COTE0ST Ve -7 TA5]feT 210

(A) lg 932 Ic TSR pA -9 UL Ve (70 -

(B) Ig A -9 I MA -9 €38 Vg (G170 -9

(C} 1z MA -9 1c pA -9 938 Ve mV -9

(D) g MA -9l mA -4 4T¢ Ve mY -9

In the circuit shown assume the :

diode to be ideal. When V; y 1500 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

QAR 3T THANOs T V; -F
2V (AE 6V -9 e T ZE oUF V. 1502 L3V
o] efgmwaE cfEEds iE mA O_[—/\/W—_M——Q
qOFE ©fE AT [ (SESiE

(A) 5 (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} 1.2x10° (D) 1.5x10°

Qe TR GG Fod ST @ SATORT Fa o 9 [ 25 X Q2 e
305 X 7E fofz® sae | Qara X 5007 999 oFiiald s | 93 Fod @S Sl
ST SR B9 IkgT X e 39

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

One mole of a van der Waals’ gas obeying the equation

3 P &
(P+E) (V—b) =RT
undergoes the guasi-static cyclic process which is °
shown in the P-V diagram. The net heat absorbed by
the gas in this process is
P;
Vz Vl Vr

1
(A)5 (P = P)(V; — V) (B) = (P, + P)(V; — V)

1 a da 1 a Fi ]
@3 (P + =P —g) (Vi — V) O3 (Pr+ 57+ Ps 4 7) (V= Vo)
OF CGTIET STTST S0 (ASST SIS STIoTd ST Iead
T B P4

a
(P-!-W) (V—b) = RT .
W3 SO a@is A& (quasi-static) S1ad
(cyelic) afwara meey g o Tradr 36 41 s15a
P-v eufbra it zree 1 @8 dfeam som sow P
¢1fais (1T STTsta #ffama et
VE Vl \;

(A)3 (P, = P)(V, = V) (8) = (P + P)(Vy — V)

1 a . 1 a a
@3 (P + 5= P =) (Vi = ) ©); (P + 5+ P+ 7) (Vi = V)
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31.

32.

33.

34.

The displacement of a particle in a periodic motion is given by y = 4 cos? (%) sin{1000¢).

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

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

1efigs sifots pem @Ffh F@@rE oTaT y = 4 cos? (g) sin(1000¢t) SR Al HFPT FA
T | @3 @ n TS T (riersifed SR o et ed 1 (31 TR n 3

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

Consider two concentric spherical metal shells of radii 71 and 1> (1 > ). If the outer shell
has a charge g and the inner one is grounded, the charge on the inner shell is

(A)—q {B) zero Q) _T?q _ (D} —g
%5 toierIghs STl «ed (e T AA@W 94 1 (> ) (EOEd

EireeiE o e T $@ Ak GIeaies g AR S Gear 2eT| WIS
(STIETCE ST AR AT 209

-T2 ~Tq

(A)—=q (B) *T& Q4 (D) —q

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

(A)

2E 3E 3E 2E
{B} (C) 3r+R (D) 3r+R

4r+R 4r+R

Showes 19 £ 9 oewd @ r {HE orit st @ 1Y SorETE 9Fh 41R8%
@ R -4 o g T 5 a@fem w93 @ ge w (e eoE 1
ST | (TP ATE8E TSATCS ATATAT TR

2E 3E ir 2E
(B) [C) 3r+R (D} Ir+R

4r+R 4r+R

(A)

Consider a hlackbody radiation in a cubical box at absolute temperature 7. 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

ﬁﬁWWW@WT—@T&W@W!ﬁW@WWWﬂ
flasfar T 2@ 932 AT BT 43R fafEaran GromTal ST a4t W o e AL
wer wriey owea e e

(A) STET 504 (B} Fas(et =@
(C) bog( A (D) werfafios AT
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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 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} fioat with 70% above the water surface

QFHG HIED 49 API1T 919 ST ©HE | FH0T 40% SeTwleld Sog aEm | G4 e
5 fThT oy Al 567 A4 T g/2 waein $9iag oo et &% FdeT1 949 g0

(A} 5 TE (B) 10% SieTwield &9 (@4 O
(C) 40% TeTeerd Tt @0 BIHE (D) 70% TeToe1d BoE (@04 B9

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 (8) 5/4 (€) 1/2 (D) 1/VZ

I STES 9Fe QB0 FCHd TS [0 THG 59T ARHTAT T SerioE 45° Fhataicd
AT 761 9T FEOP FOIE (I Gl 57| FF10 d 58] HhoPy FACS ¢t Y @F | Syl
SALA AT WTed T WP A9rST IEE FAT | S QAN /2 TN STAg o
sife@s | 93 sffamiet g e gens 39

(A}3/4 (B} 5/4 (C)1/2 (D} 1/V2

A smooth massless string passes over a smooth fixed pulley., Two masses w1 and mo,
(11 > m13) 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

(my-my)? {(my+mz)?

(A} (my + m3)g (B} (C) (my —my)g {D)

my g i) —1my
afG oy, &g sPEma(pulley) S77 g Mfw il ©a2F ]9 (e[ 791@ 70 ©F
my 932 my (my > my) TF 41 91| QT ©d G0 RARET (AF Fed@d 46T 5o BF
T 93 i BEd 36 @ ol %3 I fFar Fa0g of 797

(my-my)? {my+m;)°

(C) (my —my)g {D)

Ly +1n my—MNma

(A) (my +my)g {B}
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38.

38,

40,

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 meits 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)ty:tg (B)t::ty Ot t° (D)t t)°

T S 3 SIFhe QT2 FHT AF HETE =417 frg fon TetmieT todh 4T sira P @32 Q -
5 SR 795 o Fal 26t 7il Atars @y ARNSE (surroundings ) 04T 5671 T P
LAty STNTT Tl Tq% S1(ET TRT 932 Q - ©f Wh0o tp FH S8l ©f 3¢e1 P 93 Q -9
ST oot AifaatiyeEs Ssrs 59

(A)ty:ty (BYti:ty (€7 t° D)t by

A car is moving with a speed of 72 km-hour * towards a roadside source that emits scund
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™! Fiote @Bl sTs TR A0 T OB o SR W GFEeT breice | oo
CITE 850 Hz F=o1TEa 1% 5 efae arm sfifed e & Sid Sfeqed a1eTig sy =i0
[T o1 9qe Sefl wifsey S 7ed B waa g fefy 1w G o | g owea fof
B fon B siIEa 1% (110 | Al Ao 10 SIRETEST 340 ms™ X ©ea & T 9ATFarE AT
LK)

{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} isabar 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

@ 9 (oo @EE o (Sew) s (RO Jabea vy g cece T oo oFta
Feoa @ifb T5TE ATE A ?

(A) §&T (@TIDT WIRPTAA (o)
(B) YT (FUTFA XTI (541 2
() {HW@W@WWWH%WWE@%@
(D) T& (e ad gorrd fywea sAranrafas 724 TuF (6a] 57
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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 (g) (C) 2r tan (g) (D) 2r sin @)

Gl B 7 e &G Jarea Ay st sfeflier @us 3 6 @i gayg se w
o4 q 7L tafys s we 2|

{A) 27 cos (g) (B) 2r cot (g) {C) 2rtan (g) {D) 2r sin (g)

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
T o1t Mg o1 objective) (7 et afsfdw 5o w16 o,

(A) 7, S wae afds (B) 31, STPIY «3e @

{C) w1, T @72 s (D) =, S W3 @lds

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 ## 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 Wi, i iy
(A) w, (8) Wi-W, Iy () ty -1z (D) iy

STl SN wEre B WY @A S S QUIEIET 39 | R (e ! g W
S@d 930 Yrg A @ 39 | f39de fus W), saE WS 9 (A0S /) Ay @I 2o
wfy SISV JREIT 50T et | Q9T W (F Siet s7ofef ffiss wacet 99e Wy @ 9l
R [, 440G AUt oiiatd waff Sgefie ormig e | gty SeiEs w9 1|

(A) - (®) s (©) 2 0

Wi-w,l; ly~1s

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,

qazfs sti(y) @t @oEe ofe £ w3t @I @wm(X) f @ibee e B 3k
e visible ) SITCAR @GR e E, 58 ©f X1 367 29 @

(A) E)( > E',« > Eu {B) Ej—f) E\.r > E)( (C} E'P EX > Ev (D) EX > E\.r > E‘;’
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45.

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 & {B) inversely proporticnal to Y

{C) directly proportional to A—:: (D} independent of L

ST s AT Gy T STHDT QG 4Ted Wed YA GreiE SIheiAl szl gk
L a Qe Y TS woiba ey, ©fF Smitad SRR T 2T s arE WaR 3R SE
1fow g wiatel AT wiomtar 3 @ me @ S e 778 3, S 23

(A) o -93 T ATSS (B} Y -7 I@Igitfes
() —-L‘]ZJ' st tifos (D)L faeers
Category—H

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.

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] Py (f) _P [ 1()02 ;Dw) - l‘Vzpz] (B) :_’w(:::‘l_pl) [wl (pz _ pw) + szz]
i pj
O ey +p) =W O e =)~ war]

G35 fasiod MePa 4igd SAWHTS 59 N i 4ghd OFIg SYAT FHE ST s
¢ SIRIT STE OO Tl 571 % ST G FRFW wy 92w, | T SA6AFIEA! 41 qiTe
g TUTEW p 93¢ o, 9T ST T99 p,, R0 & HeT SoAMIA SafEe aaw Arsiia asH

€IC]

{A) pw(.;}zl—*—_npl) [Wl (,02 - )Ow) - szz} (B) m‘—) ["Vl(pz )Ow) + W2p2]
1 g

(©) F’w(:z'p1) [Wi(pz + Pw) B szi] () m [ 1(91 w) szl]

P1 17/28




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) 201

(D) 50:1

APTE B7era] (@7 15 251t de Broglie) Samads 50 keV - X af EeIbrTa Gasiyiefia e |
93 EIGA e e Bteraga siferifan oerms 2@ (medt Sty 3T5RA Bidd JTge

1% 0.5 MeV)

(A) 1:50 (8)1:20 (C) 20:1

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

(D) 50:1

72

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 v 2v
(A) r(m—-2) (B) T{T=1) (€) r{m—1)
f5ra oraiat TRE AT 7w S9% g1 e
AL JIOE | QF(G A FFAEMAT, FHT -
T fafire Sagaea o1 BaERic WA
ffere aom @ oima S 9hm FEs
NS IST0T *(wT StRstast v | (@ S

v

rim+1)

(D)

72N

T ot wsavasfor famm s 3@ GG —
frfafre @ gty @ve s= s
S3feRsF?

v 2r
r(n-2) B S ey

(A)
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49.

50.

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 vp. When it
finally starts rolling without slipping the speed of its center is

(A) 2 v, (B) 2 v,

(€) 2y (D} 2vg

a3t Frea T colters ST ST SHeiie o $oF FRTE g (st SR
@EST (T TARE AT S e @F aTe e w286 97 vt 9 fh Al stfswe
vy T SUE S Pieget 5eite T 391 e A1 P sifer gats YAre bl IF TR

S sheaitg wra? sfs 3

(A) 2 v, (8)2v,

A glass slab consists of thin uniform layers
of progressively decreasing refractive
indices RI (see figure) such that the RI of
any layer is p-mAp. Here p and Ap denote
the R of 0" layer and the difference in RI
between any two consecutive layers,
respectively. The integer m = 0,1,2,3..
denotes the numbers of the successive
layers. A ray of light from the 0" layer
enters the 1% layer at an angle of
incidence of 30°. After undergoing the m™
refraction, the ray emerges parallel to the
interface. If © = 1.5 and Ap = 0.015, the
value of mis

{A) 20 {(8) 30

WsS  Fed FEF(slab)  wESSfA
SIEEAT B9 T Wi Bl Sifow @ 93t
BT SMF O A I@d dhoarE
Fr aw onR(fbg o) afoTaE
p-mAp  STAET ZRT I QAT
B, Ap AT TR 0) BTEE dfosmATE
age gie fEfE swa Ty afssTanss
sefay) A AT m B TN
(m = 0,1,2,3..) SI6® FI TSN 3
@ AT B AR TN Gois I
Ifo @IT 30°1 T o o= 1.5 @R
Ap = 0.015 T @ m AT @I T T
m -ev afesara o % 4o swe
faren BleTd ATBAIE B 55 27

(A} 20 (B) 30

5 6
(C} Z Vo (D) > Yo
U= mAu .
d u—2Au
p—Au
u
30°
(C}40 (D) 50
H—=mAu o -
e H—2Ap
H=Au
U
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 ¢, 3 is

N
BN

o
o

.‘\ \\
\

et

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

e o f

ST Sf4FeT GFaeT P15 10 brta AT 9% I9139 QIeIE 307 (T S0 Ao
sife*ifs sa 1 9fs oFras 997 7% Ated @u i Tre) oTewea feAdfta g sifotausta

B[S iy 10z 3 3F

{A) 1:1:1 (B) V2:v2:1 (C)1v2: 1 (D) 1:2:¥2
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52.

53.

A long conducting wire carrying a curvent [ 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 {15 is the permeability of free space)

3utof Hol fo!
(A) 2md (B) 2nd ©F

Vind

ol =1 oS orEd e i [ efee g7ifas 2oz
wiaff 120° @t Fiwat sy« ra awffs @it
siaisEa B919 oieib(bend) QIF d TS S|ES P
e 19 (Fa B 3002 (o [ THTHA pASUETwol )

3ol ol Hol V3ol
(A) 2md (8) 2md (€) Vind (D) 2md
A circuit consists of three batteries of emf _

=1V

E;=1V, E;=2 V and E3= 3 V and internal
resistances 1 ©, 2 Q and 1 Q respectively
which are connected in parallel as shown in E,=2V
the figure. The potential difference between
points P and Q is

P E3=3V Q
o It o
(A) 1OV (8) 2.0V (€)2.2V (D)3.0V
ot awffs foaflt Sfer@ima Sfewies & F =1V
1
E1=1V, E2=2VGE3=3V‘—QES L—‘JW@@@%M I
1
@ TEE 1 Q 2 Q 81 Q| e !
adl SHEae WA T FAl AR 9 Ea=2V |
Twa P @ae Q faga vy faed stew 2@ 1+
o it 0
(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-cil 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 cil in the same unit is equal to

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

QFL Mg 0.5 kg e @4 BF 10 W -9F aFfG @yfsys 36me At=on stan a1 307
T (16T Q1 ST G AAfead wiemtar 15 B el 3° K fa e @ sracs sieetd 1ife g ©F
B TN 2 kg (O [@aN 5671 W39 & a3 7o 20 A e 8 scag sremmar
2° K gha Fa1 | Al 408 @ST T (@ @F BT FABT 2 17 3L Serd Joifies ot
4200 Jkg K™ 39, ©f 2@ QT3 IFE (ol AT o9 3T

(A} 1.50x10° (8} 2.55x10° {C) 3.00x10° {D) 5.10x10°

An object is placed 30 cm away from a convex lans 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 Torel 1Ay [FE @il Saet (FT37d (U 30 cm 7A0g G0 389 78 afsfay «fh
Ty s1fos 2ot Y4F U0 AT @TSF & ST =TS =P g AT 367 942 9 TR
AAIDCF 45 cm ST @ W3 387 =48 AfsREmcE 4q1 61| @ Jawet oI @IFT Fa0g4
49 cm AFP 209

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

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
he 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,

Half of the space between the plates of a paraliei-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 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 %

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.

FTE AABAI TS HAEFT STSLA THEST ST JHT K AqCAgsiod Fa e SAme
fira ©F5 Fa1 Tz WAL AHT S2eT g I (THra o) | 10 QAT Q ST AGGAR 341
7| ¢ TRl

(A) sartagsies Setmmsel sreet Rpersa argee WerTd Qe @
(B) oa stiwa 7t FALTLCE SYIT-I9g ST
(C) BT ATST (T SR Aol HLTT G AR CTAA ST 5 %

(D) fora amffe 4Rt YaTe 2 (1+K)%Wcomﬂaﬁazﬁ‘w i
AT 1@ 9P YA {7FQ

P1 23/28




57. 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 F

J are constants}, while pressure remains constant. The —

atmospheric pressure above the piston is Py, Then

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

(B) the current flowing in the element is |'—2§;R(a + 8t)

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

SrerE Gl (Blied S A RTRY @ m oF [GRE O

s Prbd I ew Tl Gled weds foarga piston

r @R AFT @IHT S TEIEIE S5 4T SR 9 /
ore fGa Ty @F oIl Wi fReEieE st ariw |
@HBIod v e R e@m i g (1)
ST AFEET AT = at + 5 ft? AR <0 €
B SRERes M@ (o @a2 B Fio #Ee o) g
fP5RT Tod aINSITER 519 Py T BT

(A) TG BreRA TFF Faa 2w 2 R(a + 1)

(B) zraiba ey forcw cr Ararmrat Ty Sl TN ;S;R(af + Bt)

(C) P0G Sogg T stwg4re Soes AT
(D) Prvafs Sortag facs swfiors Shts Ui
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58. 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 7] {out of the plane of the figure) as shown. Then

=1

(A) electrons and protons with speed %; 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.

OFfG o Torg AT T T @afEem@(slit) e 3EdEa @ (GIhwd q@r “NolE! 358
(fora ra) | wedt Sraptel WG o9 @pfes ova E (S87 S Aied finss) wae asts
SaY 57 (Fa B (foras BTEa STeos %039 e SHfoqed) $1% FA02 | 67 T

A) T NG ZeYaGH 3 (9T6Ad o |—'5! BT tieraa v g I
|B|

Iz .
{B) % hesem oG waatiarnd woyt fhaw Tl s was wfew 3tass I A1
(C) BTeTRGH AT (A0 (83 & @iy i @Ce T 91, oftd Tfe 913 131 41 (@
(D) 3TETTL AT Tha A% (E 91 (@1 gl Fw3 TAad W pio 2 ama
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59.

60.

A thin rod AB is held horizontally 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 vVsin 8

(8} 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

OFG FF WG AB -(F g INF HIF Qi SIE qral HE
@ 7off feargait A sea seaes a9 g Sow ore
TA06 AL @ 79l 749 SF ©Nd @M ©dd o
f&feis a1 w1 7911 7af6a B 48w Forey e
TAEE AE (e 3 T @ 306 Gst Sqeie
fired T wiwa 0 & wa(f5ra ord) o4

(A) B #1@T &5 v/sin @ -3 ST tfcs

(B) nayf 7 BRe=fE (1 — cos 8) -7 srgoifos

(C) we3fB 7 tfars 93 cos 6 -3 sgsfse

(D} A 9@ AT 53 (torque ) ST A1IBF WA 5T S A

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

et whee foat faras fnfats Rgfeafear sas st iresia bies wa

(A)Sorgs RiFqaa oTes Qae g a Heads Ty (@I STEwrst ANEd I-YH
ATF

(B) IR w7 ore E 5ies ow o1 e & FEmEe fsaa @
ST IR 9 7

(C) feonTas ST - 33 a7 AT s 1he Sreifos [ F=iEa smigsfifss

(D) 3teTg (g 15 sifonifE fafearag enateng w7 S T =

END OF THE QUESTION PAPER
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