sevo. 236170

Pa_per-e-_‘ll_

(Physics)
Maximum Marks : 150 , ~~ Time :9:30 am to 12:00 Noon
l-"-"--"'-"--"_---."--""--"-""-"_""-------"------ ----------- 'l
, Name .
| f (Signature of the Candidate) E
5 Roll No. (In Figures) E
EnonNo.(anords) :

.—.-—-—-—-----—-----—-——-c—--—nu-—-——--——--—--—-——u-——---n--- .

| : INSTRUCTIONS :
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2.

31

32.

‘The state of polarization when the x and y oomponents of the electric field i is glven by
equation

E, = Eysin [kz - wt + §] |
Ey = Eysin[kz - wt -2

(@) Linearly polarized " (b) Right-circularly polarized
(c) . Leﬁ-circularlg: polarized (d) Left-elliptically polarized
UgeEs' & mfast we fameet 839 @ x m3 y 33 fon Mmoo worer I3 Al 95

E, = Egsin[kz - wt + g]
E, = Eysin [kz - wt — E]
(a) Weltat ugeES (b) FR-hf FageT ugEE
(c) Y3 it Soers ugeEsT d) -t Jagerg ugea3sT

In an electromagnetic ﬁeld, which one of the following remains invariant under Lorentz
transformation?

(@ ExB (b) E*-c2B? (¢) B2 (@ E?
(@ ExB () E*-c2B* () B? @ E?

A particle with an initial velocity vof enters a region with an electric field Eqf and a
magnetic field Byj. The trajectory of the particle will

(a) be an ellipse (b) beacycloid

(c) be a helix with constant pitch (d) not be confined to any plane
nIsEt A[t vl &% e &, famérasawnéaaaﬁaeaaojﬁeqéﬂaa?%
YGHT o TG RN |

(a) e visTa @t (b) AEHEs Tt

(c) nfag ot 3 IsHlea (d) foR gass %%Frfas'm"ra‘ls'rﬂma@

A particle of mass m is confined in a two-dlmensmnal square well potential of dimension
a. This potential ¥ (x, y) is given by
Vix,y)=0for-a<x<aand—a<y<a
= oo elsewhere
The ground state energy for this particle is given by,

2 _ 252 . Sm2h2 2p2
@ = ®» = © @

2ma?

g & T 9 m & UIHE WEH a JUT o8 -t 591 o9 mfgg am i3

farr ¥ (x, y) ©F fEg Fsves TamEt It I

V(xy) Ofor-a<x<aand—a<y<a

= oo elsewhere
ﬁnwgéfuawﬁ@awaﬁnwmfewwm% ,
@ = o ZX 9 =X @ =%
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33.

- 38.

36.

37.

The ground state of sodium atom (!Na) is a S, , state, The difference in energy
arising in the presence of a weak extemal magnetlc field B, given m terms” of Bohr
magneton, g is

(a) ugB () 2ugB (© 4ugB (d) 6ugB

Aot M2H (Y'Na) & qosat Afast 25,,, 3 1 ot anie ot Guett B59 B & ot

&% Tudt Qo fga3T, Bohr magneton pp I TIATEMF T REET I
(@) . upB (®)  2upB (c) 4upB (d 6ugB
The normahzed ground state wave function of a hydrogen atom is given by Y(r) =

i e =T/ 2 where a is the Bohr radius and r is the distance of the electron from the
m ﬂ3I2 ]

nucleus, located at the origin. The expectation value (-—) is —

@ = ® Z © = @ f;

TERFS WeH & AugE ugsdEt Afadt @ wfoe aen & W) = —= 3—,ze"'/“ It
Wﬁbﬂwaﬁﬁa%hrmdlusam%rmﬁm HHHTﬁBﬁE@aPﬂW':TE‘J’
%%ﬂ@mrrﬁsam(—)% -

8n 4n 4

@ = ® = © = (d)

a? a? a?

2
az

A one-dimensional harmonic oscillator carrymg a charge g is placed in a uniform
electric field £ along the posmve x-axis. The oorrespondmg Hamiltonian operator is —

p g2 2z a2
(@ EE+ kx2+qu - (b) ;‘;n‘;x—z"' ~kx? — qEx
h g

(c) AL A YO + qEx (d) —5;3;+ L kx? — qEx

%anﬁgﬁd;:nmamefwﬂ%ﬁna wmlax-man%w %mmf%mwsér |
u39 E feg 3o fmr 3 mﬂ%ﬁmﬁmm%

2 .
@ -2'-‘;:?+ kx? + gEx ®) £§;+§kx2—qﬁx_
© ~gm=s+- ch2 + qEx @ -7z +3 kx2 - qEx
Which one of the followmg relations is true for Pauli matrices Oy, dy and g, ?
(@ oy0, =0y0, . (b) Ox0y =0,
(¢) ox0y=io; (d) oy0y =-0,0,
Pauli matrices o, o, "3 o, E‘é\'ﬁamﬁﬁ'ﬂ‘ﬁw 9g 8fes 3
(a) 0x0y =0y0, (b) oxoy =0,
() o0y0y =io, (d) o0y, =—0,0,

A muon (#7) from cosmic rays is trapped by a proton to form a hydrogen-like atom.
Given that muon is approximately 200 times heavier than an electron, the longest
wavelength of the spectral line (in the analogue of Lymen series) of such an atom will be —

@ 5624 ®) 6674 (© 3.75A (@ 1334
gloHst fagat g y=fo3 B muon (u7) Y5 oo TEIEAG T9aT oW SE8E
sEt efgor o | fom e famr fx foo wis fedads 3 200 g fmrer grr 3,
ifad BeH & Aliaees o (Bis o few) oo Az 3 adt 28y St

(@ 5624 ) 6674 (© 3754 (d 1334
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38 In the Bom approxlmauon, the scattermg amphtude f (0) for the Yukawa potentlal
V@)=

(in the followmg b= 2ksm— E= —)
2mp 2mp 2mp 2mp

® -~ © “wgey @ “wEmEm O “wawy
goer 55 SEt 595 nigh'S, ﬁn&s%ﬁ&@sﬁahﬁwﬁaf(e)am@ww%

vy =22
35 ffimit o9 b = 2ksin, E = 25

2mB Zmﬁ 2mp

@ -wmy O “wans O —wgEm O “wews
 39. The energy cigen values of a particle in the potential V(x) —-mw x% — ax are

is given by :

@ En=(n+d)ho-3s ® E=( o
© E.=(n+i Hho -2 @ E, (n-E heo

i%auﬂ}ﬂiéfelgenvalues@WV(x)—-mw x? —ax P IHBEEB I

(@ E, —(n+ )hw- (b) E, —(n+ )hw+2mJz
@ En=(n-3)hw

me 2

40. The perturbation
= {b(a x),-a<x<a

0 otherwise .
Sets on a particle of mass m confined in an infinite square well potential

0, —a<x<a
Vix)= {co, otherwise
The first order correction to the ground state energy of the particle is

@ 5 ® 3 (c) 2ba @ ba
AfETS :
oy = {b(a—x)-a<x<a
1o otherwise
%émﬁma%mﬁaﬁv%@mmﬁhﬁmﬁ?w&
V(x)_{o -a<x<a
“ loo, otherwise
YIHE T U3 o &' ufaer €fgs 31 Jear
@ = ® 3 () 2ba @ ba
41. The oondmon foranoperator r tobeHenmtlanmthe state 1 i lS
(@) IIPPwdr-Aprdt ® [yppdr=[peypdr
© ¢Ppdr=p (d) prwdr-fp*w*dr
Hefmp%:p nfas’rﬁaammﬂnmmérﬂfaéf
(a) prwd‘r-—fwlbpdr (b) Ilﬂ'pwdf--Ip*"lidt
(©) lbpwdf— (d fy'ppdr=[psyy*dr
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42.

43.

45.

46.

47.

48.

The product of two Hermitian operators is Hermitian if

-(a) they commute (b) they do not commute

(¢} both(a)and (b) : (d) neither (a) nor (b)

€ JHiHs Aowsa T @3ue gaviEivs I AT

(a) w9 feg oome U8 ) (b) vag feg &IF FEBe
© @mM3®)R @ (a) @ bR &

The ground state energy of three dimensional harmonic oscillator is

(a) zero b)) he (c) -Z'-hw _ (d) %hw
3 rienit gronfes GHideT & uesdt Ger Y

(a) zero ®) hw © sho @ sho
Which of the following is true for Pauli matrices ?

(@) Traceo, = +1 ~(b) Traceo, =0

(¢) Deto,=+1 (d) Detoy=-1

U Wiew feu ds fafunr ﬁea' fora= At 37
(@ Traceo, =+1 (b) Traceo, =0

(¢) Deto,=+1 (d Deto,=-1

Fermi’s Golden rule gives the transition rates when the potentlal is

(a) static but not harmonic . {b) harmonic but not static

(c) either static or harmonic (d) neither static nor harmonic
<ot & Bfadt 3n guifgs o9 faafes 39T I 7 potential I :
(8) A9 ug Torfex &dt (b) TIHfsx yg AfEg &t

(c) ¥ Afgg 7 ganfsa (d) # AfES & ToHfsx

The wavelength assoc1ated with electrons having a kmetlc energy E is 2proport_ia:»nal to
(a) E" () © E" @ E |
fe@azxmmmawﬁémenc@aﬂmma

@® E” () E © E™ = (@ E?

For an ideal Fermi gas in three dimensions, the electron velocity v at the Fermi surface
is related to the electron concentration # as, _
(a) vexn?3  (b) vpexn (©) vexn?2 (d) wvpxnl/3

Bumes oMt dm B, amﬁm' fa%aaﬁaém Electron
Concentration n 5% FAU3 9
(@) vpxn®?® () vpxn (© wvepxn¥?2 () vpxn/3

Across a first order phase transition the free energy is -

a) proportional to the temperature:
?n} a dil.:,gontmuous function of temperature.

¢) = acontinuous function of temperature but its first derivative is dlscontmuous
d; such that the first derivative with EErespect to temperature is continuous.

UoT @ Juisss 28, A339 Qo
(a) swms%nm
(b) UG & wifsdsa aan
© mwﬁmamuafeneruﬁwﬁ%mssgmﬁﬁsa%l
(d) Iuns St fadzes oo uftd fe3us I3 @
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49.

50.

51,

A Camot cycle operates on a working substance between two reservoirs at temperatures
T, and T», with T; > T>. During each cycle, an amount of heat Q; is extracteéd from the
reservoir at 7; and amount Q; is delivered to the reservoir at 7. Which of the following
statements is INCORRECT?

(a) Work done inone cycleis ;- Q..

Q&
® =% |
(c) Entropy of the hotter reservoir decreases.

(d) Entropy of the universe (consisting of the working substance and two reservoirs) increases.
¥ ™% 3579 ¥ fevae goa ueeg €3 f&x a9ae dom Ty 03 T, SN §3 aed a9
fardfmfem 1> T, 1 99 Jx9 feg @, w39 &7 3 T; €t €9 3 78939 ygfoz d
faor 3 m3 @, W39 few Ty &t w9 '3 w7 g5 few yorfos  foor 3 1 I fofimf fed
ooz xEs Adt & 9 ,

(a) Work done in one cycleis O;— 0.

v 2=2

T, T

(c) Elntroﬁy of the hotter reservoir decreases

(d) Entropy of the universe (consisting of the working substance and two reservoirs) increases.
Thermodynamic variables of a system can be ¥, pressure P, temperature 7, number of
Barticles , internal enerﬁy E and chemical potential g, etc. For a system to be specified

y Microcanonical (MC), Canonical (CE) and Grand Canonical (GC) ensembies, the '
parameters required for the respective ensembles are :

(8) MC:(NV.T); CE:(EV.N); GC: (V,Tp)

(b) MC:(EVN);CE:(NV.I): GC: (V.Tu

(c) MC: (VT CE:(NV.T);GC: (E,V.N)

d) MC:(EV.N);CE: (V,Tw; GC: (NV,T) . X
A9 © feg @marst 33 ¥, 3w P, IYHE T, UgHanT & &5 farsst N vigdl

gaomr E w3 grfeaa @5 p wrfe 3 e 96 | fod AgweT AR & Microcanonical (MO),

Canonical (CE) and Grand Canonical (GC) & Ayoe3r gnrar feifis st & Aoer 9

(@) MC:(NV.T); CE: (EV.N); GC: (V.Tp)

(b) MC:(EVN),CE:(NV.I):GC:(V.Tn

(© MC:(V.Tw.CE:(NV.T); GC: (EV.N)

(d) MC:(EVN):CE: (V.Tw:;GC:(NV.T)

A vessel has two compartments of volume ¥; and ¥, containing an ideal gas at pressures

P; and P, and temperatures T; and 7 respectively. If the wall separating the

compartments is removed, the resulting equilibrium temperature will be —

ATy thsTy ViTy+Vo T
(a) Py+P (b) Vi+Ve
P1V1+P2 Vz 1/2
(C) (P VT OH(PV2/T2) (d) (Tl TZ)

foe 5936 (9 ¥, i3 V, ST @ & ud 76 7 foul fsawrfas dn 2 wami P 3 Py v
IUHS T) M3 T, T e I6 | Hed <dt ufent § ST et dieg g2 it A
3t fen ¥ 33H3s A3f%3 IS Jar '

PiTatPaT , VT +VoTs

(a) Py+P; ‘ - (b) VitV
PV, +P;V; 1/2 ‘

©  Ewrmr eV @ M)
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52.

53.

55.

Let AW be the workdone in a quasi-static reversible thermodynamic process. Which of
the following statements about AWis CORRECT ? -

(@) AW is a perfect differential if the process is isothermal .

(b) AW is a perfect differential if the process is adiabatic.

(c) AW is always a perfect differential.

(d) AW cannot be a perfect differential.

ﬁaa@mm@qﬁﬁw%m—nﬁau%emﬁaawma@ﬁw%Awwﬁa
fsfimit feg* faozr aes 8oz B 7 :

(8) AW fex §3 12335 I A9 yfafonr isisothermal 3

() AW Bx §3n 2335 I a3 yfafamnr adiabatic I

() AW 79 Afest few @3n o335 D

@) AW fan =f nfadt feo €3 fozds adt

For reversible adiabatic process, change in entropy is —

(a) maximum (b) minimum (¢) zero (d) unpre_dictab].e
Ufe=a=d adiabatic YffanT &&t, Hzer fog goam 3 9 |
(a) FISnifid (b)) IIS Ui (c) fr=d (d) rEnEHiss

Water contained in a beaker can be made to boil by passing steam through it
(a) at atmospheric pressure

(b) at a pressure greater than atmospheric pressure

(c) at any pressure

(d) not possible

ﬁaﬁmﬁa@wﬁamm@mﬂfw%
(a) TEHSS Tamn €3 (b) TPES waw 3 Fu TEm €3
(c) foreamEl @ A2 &t

On a T-¢ diagram i.e. temperature (T) and entropy (¢), the isotherms are —
(a) Parallelto ¢ axis

(b) Parallel to T axis

(c) May have any orientation

(d) Some parallel to T and some parallel to ¢ axis

e T-¢ diagram A & IUHS(T) M3 (¢) Tt €3 isotherm it

(@) OMIHH T ANGIET

(b) T »EHE-IY T AH&IZT

(c) =t fefonmm § Aaer

(d) 2T 2 ANEST M3 e G HTE 2 FHBIZT

Which of the following is not Maxwell’s thermodynamic relation ?
2.~ (. o (),-- 6,
© ( 0. =(), | ) =2

%Wﬁvﬁaaﬁan%&éf@mﬁﬁrﬁéu?ﬁw&?r
) &)=, ® (G),=- 'w)
o (@)=, 0 @)=,

Paper-1I (Physics) . 13 B



%7. In a grand canomcal ensemble, a system A of ﬁxed volume is in oontact wrth a large

58.

59.

reservoir B. Then -

(@) A can exchange only energy with B

(b) A can exchange only particles with B :

(c) A can exchange neither energy nor particles with B .
(d) - A can exchange both energy and particles with B

firet fo® canonical AYAETs fem, fea famfas w3T & Agew A, feR™S reservoir B
2 g feg @ 1 few

(@ A,B & fiag G IoEI% o9 A J

(). AB &S fiee eHE IS F9 AT &

© ABWF?@HWBH@MHHW%»BWM
@ ABW@W»@WE@'B&%\EWW%

In case of Bose-Einstein condensation — _
(@) Number of particles i increases in lower energy levels at low temperaturcs and high

pressures

. ;;'Jf

. (b) Number of particles decreasm in lower energy levels at low temperatures and hlgh

pressures
(¢) Number of particles mcreases in lower energy levels at high temperature and low ...

pressures
(d) Number of particles decreases in lower energy levels at ‘high temperature and low

pressures
Bose-Einstein Auwduz o rfast feo

(a) uie Gawr Uug %mmm%@amﬁaeﬁwéﬁ@'
() mz@awﬁua '3 ufz IS n2 G Sng feg @8 uangnt S foEst
© zﬂz@awﬂua'%@am»@mszeae&ummﬁ?ﬂﬁ@
(d) uleﬁaafuua 3 B9 IS w3 uiz Tamy feg we uangnt &t fazdt

Which of the following relations between entropy S and the canonical partltlon function

Z,istrue?

(@ S=k Lan+T(“’(iz—))] ® S=k Ll“ z_-[-(_"(;z))v]
o seifuen(B)] @ seefu-1(RI)]
%Wﬁ@’m&ophysmgcanonicalégmz Adu Rt 3 2
@ s=k[mz+1(*32) | & s=k[nz-T(L2) |
© s=k[mi+T(F2) ] @ s=k[m ___T(aanz))]
The enthalpy of unit mass for any system -

() H=U+PV+S "~ (® H=U+PV-S

(c) H=U+PV (d) Noneofthese -

fai & Y@t ¥ unit mass = enthalpy I

(@ H=U+PV+S$ () H=U+PV-S

() H=U+PV (@ fugt fod It &t

Paper-11 (Physics) \ 14 . B



61.

62‘

65.

A(icordmg to Maxwell’s law of distribution of velocities of moiecul-ts, the most probable
veloci
; greater than the mean velocity
Equal to the mean velocity
¢) Equal to root mean square veloci
d) _Less than the root mean square velocity

¥ molecules € a1t €t €8 T 3N nigAT, Rgsfeunaﬂésma’f%
(@) YoHs St 3 wifow b) Yo 38t 2 goEg
() Y HOW'S T991 15t @ g (d) H® HuHS 399 33t 3 uie

A Ge semiconductor is doped with an acceptor impurity concentration of 10" atoms/cm’.

For the given hole mobility of 1800 cm?/V-s, the resistivity of this material is
a) 0288Qcm (b) 0694!1cm (©) 3472Qcm (d) 6.944 Qcm
Ge miy=rax §310" atoms/em® € Ae9x mET THM & 3T SaEt ot | AR

It 1800 cm’/V-s T hole mobility B fem uerga F resistivity I

(@ 0288Qcm (b)) 0.694Qcm (c) 3472Qcm (d) 6.944 Ocm

What should be the clock frequency of a 6-bit A/D converter so that its maximum

~ conversion time is 32:us? :
' g%( 1 MHz (b) 2MHz (c) OSMHz (d) 4 MHz

6-bit A/D USRI T clock nifeSt o Rt 3 wifsnfuet ulgeass AHF 32 s T* 7
(3 1MHz (b). - 2MHz () 05MHz (d) 4MHz

The voltage resolution of a 12-bit digital to analog converter (DAC), whose output varies
from —10V to +10V is, approxlmatel -

g I1mV SmV c) 20mV d) 100mV

_ ) 12-bit DAC é’rf(gme? ” (\%m T output - 10\«'(5.2 +10V fe9 gewet afdet
3 SaEar 3 | |

(@ 1mV ® 5mV (€ 20mV @ 100mV

The Common Mode Rejection Ratio (CMRR) of a differential amplifier using an
operational amplifier is 100 dB. The output voltage for a differential input of 200 uV is
2V. The common mode gain is — ‘

a) 10 () 0.1 (¢ 30dB (d 10dB

amplifier ~ UfFIBS amplifier T TII° FI2 Common Mode Rejection

Ratio (CMRR) 100dB 3 (200 uv fe=3aft ﬁwze”rfame’r Aowa FaST S output 2V

3 | common mode Yrygt Faft
(@ 10 (b) 01 (¢) 30dB (d) 10dB
Under normal O‘mef conditons, the gate terminal of an n-channel junction field effect
transistor (JFE n-channel metal oxide semwonductor field effect transistor
MOSFET) in enhancement mode is —
a; both biased with positive potentials
- both biased with negative potentials
c; biased with positive and negative potentials, respectively
d) biased with negative and positive potentials, respectively

AUSE 9% AfasSt »idts, n-channel JFET »2 n-channel MOSFET E’T gate terminal ot

Yot Yust O

(a) T AT BB T Famf IR IS

(b) T SIIHS 5H T A FIR T |

(¢) T PHT ATTZHI M2 BATIHT 5% 3% Bamf TR 6
(@) T IHET ST HI 13 RATSHA 85 3B Tami e T8

Paper-II (Physics) 15 B



67.

70.

A common emitter transistor amplifier circuit is operated under a fixed bias In this
circuit, the operating point

(a) remains fixed with an increase in temperature

(b) - moves towards cut-off region with an increase in temperature

(c) moves towards saturation region with a decrease in temperature

(d) moves towards saturation region with an increase in temperature

fes AN Y<adl transistor amplifier circuit Afeg T8@ %Waafazr%i fennaaz
feg aan fég

- (@) s @ Tum feg Atg afder 3

(b) m%mﬁawt-oﬁasaéséu?%
(c) IUHS 2 ue™ U saturation B3T &S Foer J
(d) IS ¥ Tumi feT saturation H3T ¥ JqT

The resolution of a D/A converter is approximately 0.4% of its full scale range. Itis-

(a) An 8-bit converter (b) A 10-bit converter

(c) A 12-bit converter . (d) . Al6-bit converter '

D/A ufgeass @t forR yas 23 feramg & ug 'S Resolution &IEA0.4% J f2g I
(a) An 8-bit converter (b) A 10-bit converter

(c) A 12-bit converter - (d) A 16-bit converter

The speed of conversion is maximum in

(a) Successive-agpproximation A/D converter
(b) Parallel-comparator A/D converter

(¢) Counter ramp A/D converter

(d) Dual-slope A/D converter

yfgeasa & a5t nifte I 9

(a) Successive-approximation A/D converter
(b) Parallel-comparator A/D converter

(c) Counter ramp A/D converter

(d) Dual-slope A/D converter

Which of the following statements is true ?

(a) AND and NOT gates are necessary and sufficient for the realization of any logical
function.

(b) OR and NOT gates are necessary and sufficient for the realization of any logical
function.

(c) NOR gates are sufficient to realize any logical function.

(d) NAND gates are not sufficient to realize any logical function.

Iz fofimit fod' faos ows At O

(a) AND»@NOTgatemaTaanéhﬁeTmmmérmwﬁumm-

(b) ORnéNOTgatesﬁaaTaa»@f‘aﬁétsaauaamé}mérw@umas
Jé |

.(c) NORgatmﬁﬁétsaauaamér»mEé&mm‘aa

(d) NANDgatesfaﬁérsammmémwéwaa&ﬂ'aa |

Paper-ll (Physics) _ 16 B



71.  The terminal count of a modulus-13 binary counter is — :
(@) 0000 () 1111 (¢ 1101 (d 1100
Modules -13 binnary counter & W3fga faxst 3 :
@@ 0000 - (b 111 () 1101 @ 1100

72. When an 8 bit serial in/serial out reglster is used for a 24 ps time delay, the clock
frequency must be -
(a) 41.67kHz (b) 333kHz () 125kHz  (d) 8 MHz
7" & 8 bit serial in/serial out IfAST 24 uS Hu*maﬁaé’raafsw#@%s’fwéf
nifest gt g
(a) 4167kHz (b) '333kHz (© 125 kHz d 8 MHz

73. In Miller integrator a resistance is used in parallel with the capacitance in the feedback
path

- (a) to speed up the integration (b) to-avoid the open loop for dc
- {c) to give high input impedance (d) no differentiation occurs

Miller integrator feg yFioua &t 58 fafonr Y=t & capacitance ¥ AHiE=9 T93°
gt d
(a) mmérm-ﬁem@zse’r (b) dc ¥ open loop § JaT et
(0 yStaur 3 €9 input TF BE (@) FE niwas &t TUger

74. The Schmitt trigger based circuits are better because they
(a) work faster ~ (b) protect from false s1gnals such as noises
(c) have longer life (d) require less number of components.
Schmitt Trigger 3 morfaz Foae faose s fa@fa €4 :
(@) I % AH AT TS (b) 53 friaress 2 59 3 Ihor 92 06
() ZSAAIaITBTIE @ wzuzarétagasau%aﬁ

75. The depletion region in a p-n junction is created by —
(a) lonization (b) Diffusion
(¢) Recombination (d) All of these -
p-n junction f&T depletion 37 firafiz Jer 3
(a) nrifEdtoEs j ®) fess
() UKT-FUnS ) Fegst mront gnrar

76. The dynamic resistance of an ideal p-n junction with a forwards current of 10 mA at
room temperature — '
(@ 2.5ohm () 0.4 0hm () 250ochm  (d) 4.00hm
fex ni/egE p-n junction fﬁnwwm '3 wREGAE a9 10MA J T ot
Sty 3 |
(@) 2.5chm (b) 0.4 ohm (©) 250 ohm (d) 4.0ohm

Paper-1I (Physics) R B
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71.
the amplitude, frequency and phase of the input signal respectively.. ‘This signal is
multiplied by a reference signal of the same frequency o, amplitude ¥, and phase 8,. If
the multiplied signal is fed to a low pass filter of cut-off frequency w, the final output
signal is - ' _
@ 3Vi¥cos (6; - 6) ®) Vi, [cos(6; — 8;) — cos Gt +6,+6))
(€} Vi¥sin(6; - 6,) | @ Vi¥;[cos(8; - 6;) + cos Gt +6;+6;)]
e lock-in amplifier @ input 537 V,(t) = V;sin (0t +6,) I foR o ¥, o, 6
nofest w3 input signal & 29 95 | fET i, fogerz frawss far AN wifedt o,
amplitude ¥, »i3 37 6, 35 &% J&' Jor I AT FTT Ifonr S cut-off wrfxt R
low pass fewsed o8 Buer 3 37 wifsy miBzye fhams 3
(a) %VEVTCOS (6; —8,) ' ® V4% [Cos(gi -8;) - cos (i wt +6; + Bt)]
() Vi¥sin(6, - 6,) (@ Vil [cos(8; - 8;) + cos Gwt+6,+6;)
78. Band-pass and band-reject filterrs can be implemented by combining‘ a low pass and a
high pass filter in series and in parallel, respectively. If the cut-off frequencies of the low
pass and high pass filters are wg” and w{”, respectively, the condition required to
implement the band-pass and band-reject filters are, respectively —
(a) wlif<wf’ and wfP<wkiP (b) owiP<ws® and wif>wh
©) wf">wf’ and wiP<wif @ «ff>wf’ and wfP>wk?
Band-pass €3 band-reject f%cd, low Pass »3 high Pass fovses &% m3 I
3TIET M3 AHTST & I3 7 AIRI6 | A9 100 pass »i3. high-pass fe®es & cut-
off gt wif »3 wff® =T I 3* band-pass 13 band-rejet fesea 4 ®g ads o
 Afeg 3 o | |
@ wif<wl® and wfP<wlP ®) wif<wi? and wiP>wiP
(© wff>wl’ and wHP<wi? @) wff>wlf and wlP>wi?
79. Dead time of proportional counter is —
(a) about 1.5 p sec (b) about 270 u sec
(c) -about 0.25 p sec (d) about 100 pu sec
Proportional counter T Wif3H AHt '
(@) about1l.5pusec (b) '~ about 270 p sec
{c) about0.25 u sec (d) about 100 p sec
80. In a thermocouple pressure gauge, the temperature of heater element is a function of
pressure for pressure range .
(a) above atmosphere (b) below I mm of Hg
(c) below 10° mm of Hg - (d) below 1 pm of Hg
feat thermocouple Tamf W few, Pew I3 o Iurs, Tam 339 &t ogml araw
(a) TOHsE I UT (b) below 1 mm of Hg
(c) below 10> mm of Hg (d) below 1 pm of Hg
Paper-II (Physics) 18 o B

The input to a lock-in amplifier has the form V,(t) = V;sin (wt + 6,) where ¥;, o, 6; are




Radiatiqg_'ﬁyj!ometels are used in the temperature range of -

81.
" (a) 0—500 ‘C (b} 500-1000°C(c) -250-500°C(d) 1200-2500°C .
Radiation pyrometers & 293 3nuns ferzr few 3t 3 . - .
@@ 0-500°C. (b) 500-1000°C(c) -250-500°C(d) 1200-2500°C -
82. A set of readings has a wide range and therefore it has — :
(@) low precision (b) high precision (c) low accuracy (d) high accuracy
ugs @ feat e o ferars ferfys 3 i3 fomset eR &S 3 |
@ dWeFm () FWEuE (o RS (d) FuRdES
83. The voltage of a circuit is measured by a voltmeter having high input impedance
comparable with the output impedance of the circuit thereby causing error ‘in voltage
measurement. This error may be called - : ' :
(a) gross error (b) random error -
_ {(c) error caused by misuse of instrument (d)  error caused by loading effect. .
fext Faae o fareet Homa Fadt voltmeter EnaT MRt At 3 famet AIae € output
yHar & geer feg 20 input YFhewr I fAR I196 voltage HURES oo om TueEr 9
(@) FUSESH | ®) ¥ <R -
(c) U39 gaeds q96 aufen €1 (d) mifte i ¥ ys= g SufanT 81
84. The degree to which information on a map or in a digital database matches true or
accepted values is referred to as : _
(a) precision and accuracy (b) precision _
(c) accuracy o (d) None of the above
fox w3l '3 vifas A fonfes Jamiad '3 vrafaz fan Freat € 399t wereed W
yTE3 ¥e § sargEt 3 | |
(@ FEHEH R ufdHTST (b) mEHRR
(c) ufeeT= o @ Gudes a&t &t
85. Systematic error occurred due to the poor calibration of the instrument that can be
corrected by ' o . -
(a) taking several readings (b) replacing instruments
(c) taking mean of values (d) taking median of values
ti39 & fonm fizdt fog gt aas Tl Hooarsna &R § fam 3gt At St 71 A J
() TS AT U3 B A (b) T3 T ufgedss oa
(© HE% & HoHS gnrdr (d) ¥® €U Jur e
86. One factor in the accuracy of reconstructed PCM signal is the:‘
(@) signal bandwidth  (b)  carrier frequency
(¢) number of bits used for quantization (d) baud rate
yaafiafis PCM framss & 8foszr o feg a9a §
(a) signal bandwidth (b) carrier frequency
(¢) number of bits used for quantization (d) baud rate
" Paper-1I (Physics) 19 _ l' B
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87.

88,

89.

90.

91.

92.

93.

Stram gauge can be used to monitor change in

(a) Pressure (b) Torque (¢) Displacement (d) All of these
Strain gage ¥t 393" fan ¢ seew 3 o0y a9 =6t o3 7 At D |
(a) TEM (b) Torque (c) FEsEEE () QuSIZ AW

Which bridge is utilized in signal conditioning circuits for balancing purposes ?
(a) Maxwell Bridge (b) Wheatstone Bridge
(c) Wein Bridge . (d) Kelvin Bridge
i3S AIGC © AS®6 o fed fan Bridge ©f 293" Jt 3
(a) Maxwell Bridge (b) Wheatstone Bridge
(¢) WeinBridge (d) Kelvin Bridge

If the gain of closed loop inverting amplifier is 3.9, with input resistor value of 1.6 kQ,
what value of feedback resistor is needed ? .

(a) 24kQ ®) 4100 (c) 62400 (d 0.62kQ

Agd 1.6 kQ inpute YItTux s Afg3 Adtes U Y93« amplifier & &3 3.9 I, 3

38 yFhae v &t s e D

(@ 24kQ (b) 410Q (© 62400 @ 0.62kQ

Op-amps used as high- and low-pass filter circuits employ which configuration ?
(@) Comparator (b) Non-inverting (c) Open-loop -(d) Inverting
89 m3 fra-uH feBed Agde @F <93 A Op-amps fan ARt @t 293 &9 75 2

(a) comparator (b) non-inverting (¢) open-loop (d) inverting

The value of coefficient of correlation lies between
(a) Otol - ) 1to-10 (¢) Oto-l (@ -1to+1
AORET € 38 @ NS far eafims dor
(a Otol (b) 1to-10 (¢) Oto-1 (d  -~lto+l

The first Stokes line of a rotational Raman spectrum is observed at 12.96 cm™.
Considering rigid rotor approximation, the rotational constant is given by —

(@ 648cm” (b)) 324em™ () 216em?  (d) 1.62cm™!

Ydt Raman spectrum & YEM strok line 12.96 em’ fadhuz ot ot | mz 559

 migHE s feg R 98, Jadt AfaesT Tanrdt /7 Aot D

() 648cm™ (b)) 324cem’ (¢) 216em’  (d) 1.62cm”

For a multi-electron, /, L and § specify the one-electron orbital angular momentum, total
orbital angular momentum and total spin angular momentum, respectively. The selection
rules for electric dipole transition between the two electronic energy levels, specified by
l, L and S are : :

(@ AL=0,11; AS=0; Al=0,+1 (b) AL=0,11; A5=0; Al=#1

(c) AL=0,41; AS=+1; Al=0,+1 d AL=0,11; AS=+1; Al=+1
fex gg-fedacs &€t 1, L w3 s e foa-fodads Jadt deew o=, midt It
dxerg gt »i3 AN Afus Szo ot § feRm 3 43 w9RBR OB © famseT Gomr
UGt H L LS  enrd feRes Is, wdfinrs fareet B-ugdt gusoE o9 92 3H 05

(@ AL=0,21;A5=0;Al=0,+1  (b) AL=0,11; AS=0; Al = +1

(€©) AL=0,+1; AS=+1; Al=0,+1 (d AL=0,11; AS=+1; Al=+1
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04,

95.

96.

97.

98.

The coherence length of laser light is —

(a) Directly proportional to the length of the active medium

(b) Directly proportional to the width of the spectral line

(c) Inversely proportional to the width of the spectral line

(d) Inversely proportional to the length of the active laser medium.
B9 Yo &t fears Saet 3

(a) Tfams w3t Saret ¥ Y3y nisursa

(b) spectral Jur T SIE T Y nigusH

(¢) spectral Iur T SIE ¥ feudi3 nimUSH

(@) fafoumits 3ug HiftmiH 2 feudts nigusa

The Lg line of X-rays emitted from an atom with principal quantum numbers» =/, 2, 3 ..
arises from the transition

(a) n=4-n=2 b)) n=3-n=2

© n=5-n=2 (d n=3-n=1
@aatoqu?fﬁ?X-rayséngwwlﬁdﬂﬁgﬂden-l 2,3. 93053
e Jéutt 9

(@ n=4->n=2 o b) n=3-n=2

(c) n=5-n=2 d n= 3—>n'—1

The last two terms of the electronic configuration of manganese (Mn) atom is 345 _
The term factor of Mn** jon is —

(@ *Dip ® *Fp (C) 3Fas2 @ °Dyp
N (Mn) BeH 2 fareet AnfaSt @ vt @ ue 95-3d°45° | Mn™ on T term factor I
(a) D1/2- (b) F3/2 () Jf-"t;/z - @ D7/z

An atomic transition P — 1S in a magnetic field 1 Tesla shows Zeeman splitting.
Given that the Bohr magneton ug = 9.27 X 1072 J/T, and the wavelength corresponding
to the transition is 250 nm, the separation in the Zeeman spectral lines is approximately —
(@) 0.01 nm (b) 0.1 nm {¢) 1.0nm (d 10nm

Judt 539 1 Tesla f&T atomic PUFIE P - S Zeeman ¥35 g TIHEE J | Bohr
magneton WEAS p =9.27 X 102 YT I »3 fem quizTs § wIrget 39a Saret 250
nm I, Zeeman spectral 347 foT migHaz =t §

(a 0.01 nm () 0.1nm (¢) 1.0nm (d 10nm

Consider the hydrogen-deuterium molecule HD. If the mean dlstance between the two

atoms is 0.08 nm and the mass of the hydrogen atom is 938 MeV/c®, then the energy
difference AE between the two lowest rotational states is approximately —

(@ 10'ev () 10%eV . (¢) 2x10%eV (d) 107eV

hudrogen-deuterium molecule HD @ fe89 &< | Aa9 € weW fegad Wuws gat
0.08nm I W3 hudrogen MZH T miass 938MeV/c2 Y 3t ¥ fors Soarardt Afn
fegarg §o 13637 AE T nigHs J

(a) 107" eV (b) 107eV (©) 2x10%ev (d) 107°eV
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99.

For an electron in hydrogen atom the states are characterized by the usual quantum

numbers n, I, m;. The electric dipole transition between any two states requires that —
(a) Al=0;Am =0, 1 S ®) Al=zl;Am=%1,42 :
(c) Al==1; Am;=0, ] (d) Al= +1; Am; 0, £2 -
| Hydrogenatomf?gelectmné‘rnfas?rﬂwe&Quantum W n, 1, m,weawe”rwét
- 31 fan 3 2 miaSit fou fameet O-ugst quisTs wet of Bdter o
(@) Al=0;Am =0, ] | (b) Al==1; Am; =<1, £2
(©) Al=z1;Am =0, £1 (@) Al==x1;Am; =0, £2
100. In a Stern-Gerlach experiment the atonuc beam whose angular momentum state is to be
determined, must travel through —
(a) homogeneous radio frequency magnetic field
(b) homogeneous static magnetic field
(c) inhomogeneous static magnetic field
(d) inhomogeneous radio frequency magnetic field.
Stern-Gerlachqmarﬁaﬁa-ﬁfaaﬁﬁmétmarétfsﬂﬁs% ﬁﬂt“ea'aw%
© ATRa?
(a) FHIY Juat 939 o IFG nrfedt (b) mgy Afag daet a9 @t
(¢) MAHZY AfEg Fuelt 839 (d) nm}ﬁug"aaﬁa'saét%ér%w@ﬁ
101. The doublet observed in alkali spectra are due to —
' (a) screening of the K-electrons (b) ' spin-orbit interaction of the electrons
(c) pressure of isotopes (d) none of the above
Alkali spectra feg fer&fH3 doublet T T35 J
(a) K-electrons ¥t A/ (b) electrons €t spin-orbit WII-ffanr
() wrERCUR T TEm (d) Budaz a=t &dt
102. The hyperfine splitting of the spectral lines of an atom is due to
(a) the coupling between the spins of two or more electrons
(b) the coupling between the spins and the angular momentum of the electrons
(c) the coupling between the electron and the nuclear spin
(d) the effect of external electromagnetic fields
fea mieH &t spectral JuT & hyperfine splitting & 95 I
(a) ® #F U electrons ¥ I fegad AGHS
() electrons T dTTY IS w3 Tagt fegxrd AGHS
(c) electrons ™3 nuclear 953 ¥ fegard HGAS
(d) Tt faAsEt Jaalt 839 ¥ YgIw
103. If 50 kV is the applied potential in an X-ray tube, then the minimum wavelength of
X-rays produced is -
(@ 0.2nm () 2nm (). 024 @ 2A
wag fea x-ray tube fe9 applied potential 50kv %I 3t x-ray o 83urfoz ufe 3wz
ECTIRC:
(@ 0.2nm ® 2mm (© 02A @ 24 |
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104.

Consider the pure rotational spectrum of a diatomic rigid rotor. The separation between

. two-consecutive lines (A7) in the spectrum —

105.

106.

107.

108.

a) is dmectly proportional to the moment of i mtertla of the rotor.
is inversely rtional to the moment of inertia of the rotor.
cg::nds on the angular momentum.
irectly proporhonal to the square of the interatomic sgtwn

diatomic rigid rotor & HU TagTg spectrum & finrs feg Stimr | spectrum
feo @ fadzg uei fea &9 |
(a) rotor ¥ inertia moment T Y4 MZUSI
(b) rotor ¥ inertia moment € U3 nigusa
(c) . d==rg I '3 Mz _
(@) 739 viedt ¥ T TIA T Y »igus
For Raman spectrum, the selection rules are

(8 AJ=0,%1; Am;=0, %l () AV =:1,+2; Am==1,+2
(c) AI=0,%2; Alm—O 1 (d) AJ=z2; Am)=z=l
Raman spectrum &8, 9& f50H 75 :

- (a) AJ=0,%]; Am=0,+1 (b) AJ==I1,+2; Am==l1,+£2
(©) AJ=0,%2; Am=0,+] (d) AJ=+2; Amy =21
L-S coupling often occurs in -

(a) all atoms- ~ (b) lighter atoms
(c) heavier atoms ~ (d) occurs only in nuclei
L-S coupling »@FS IUTE § _
(8) A uIHEnt feg (b) I UIHEnit 39
(©) @%Wﬁa (d) THe= nuclei feg Tuaet 3

Which one of the following CANNOT be explained by conmdermg a harmonic
approximation for the lattice vibration in solids?

(a) Debye’s T? law : (b) Dulong Petit’s law

(c)  Optical branches in lattices (d) Thermal expansion.
mmwﬁalamwmaahmomcmmwaamﬁ?mm?
TIATEN 7T AT 7 |

(@) Debye’s T law ) (b) Dulong Petit’s law

(c) Optical branchw in lattices (d) Thermal expansion

Considering the BCS theory of superconductors, which one of the following statements
is NOT CORRECT? (h is the Planck’s constant and e is the electronic charge)

(a) Presence of energy gap at temperatures below the critical temperatures .

(b) Different critical temperatures for isotopes

(c) Quantization of magnetic flux in superconducting ring in the unit of (h/e)

(d)  Presence of Meissner effect

Superconductors ¥ BCS fiuts & fimrs feg du@ g8, aaﬁw&vﬁasraaﬁnﬁr
A ¥ 7 (h Planck’s constant I i3 e fammet g7 3 )

() ﬂazuaﬁwmz‘aafm%@aﬂ*maaérnaeaﬁ

(b) isotopes BET fefds AXTYTE SUHS

(© (We) Gfse ¥ superconducting I3 feg Faat y=7 & quantization

(d)  meissner B Fﬂ Hgeat
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109. The. temperature (D dependence of magnetlc susceptlblhty ) of a ferromagnetlc
substance with a Curie temperature T, is given by ‘

(a) 1'_ ,for T < T¢ (b) T—- ,forT > T,

(c) T+T,forT<Tc (d) T+T,forT>Tc

fea ferromagnetic Ue9g & TUNTE (1) 7 ggar susoeptlblllty '3 Wfas' 3. Curie
3"LD-F?§T Afg3 & warrfenT AT Reer

(a) T ,for T < T, (®) —-forT>Tc

T-T,
() TT,forT<Tc (@ TT,forT>Tc

110. For a three dimensional crystal having N primitive unit cells with a basis of p atoms, the
number of optical branches is

(@ 3 (b) 3p () 3p-3 (d) 3N-3p
few 3ot crystal § p atoms WO ¥ N YR unit cells Fue I, B optical 3T
o foedt
(@ 3 ®) 3p () 3p-3 (@ 3N-3p

111. Consider X-ray diffraction from a crystal with a face-centered cubic (fcc) lattice. The
lattice plane for which there is NO diffraction peak is

@ (212) (®d) (111) (© (200) (d) (311)
" R feat crystal f&5° fec lattic AFIS X-ray diffraction 31 I fisfimit &S fan =t

lattic 793w &t Gt diffraction fAYS &Y

(@ @12) ®) (111) {c) (200) (d @11
112, The Hall co-efficient, Ry, of sodium depends on '
(a) The effective charge carrier mass and carrier density

(b) The charge carrier density and relaxation time

() The charge carrier density only -

(d) . The effective charge carrier mass

Sodium ©F Hall co-efficent, Ry, Mafas Q- _

(a) YIS TN FSUS mass W3 WEST RO

(b) T AT W3 w3 Thesiags mqt

(c) fHIg 9o Aooq use

(d) YSTIHS Y9 ATIS mass

~ 113.  Which one of the followmg axes of rotational symmetry is NOT permissible in smgle'

crystals ?
(a) Two-fold axix (b) three-fold axis
(c) four-fold axis (d) five-fold axis
Rotational symmetry €t Jo fsfimit f&5° forazt niom-aur, ﬁaﬁ%crystalwﬂgﬁ'ﬁéf ?
(@) Two-fold axix (b) three-fold axis
(c) four-fold axis (d) five-fold axis _
Paper-II (Physics) 1M : B
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114. t'Il;h;efgll(;lch theorem states that w1thm a crystal the waveﬁmctlon, w(i") of an electron has

vector.
© Y@= u(?)e“; #) where u(?) = u(? + K) A is lattice vector and G is a reclprocal
lattice vector. :
@ P& = u@®e® where u(@) = u(# + R), A is lattice vector and & is an arbitrary
vector.
115. A low density oxygen gas at low temperature, only the translational and rotational modes
of the molecules are excited. The specific heat per molecule of the gas is
(a) "ks () ks © ;ka @ ;kB
fors HIEB%' maAtHs 37 Wz 3UHs €3, molecules € fASE translation »13 rotationa -
modes 83f3 J2 a5 | aﬂgqﬂmolecu!eeaﬁﬁﬂ?ﬂra
(@ ;ks ) kg © 3 2 ks (@) ;ka
116. The electron dispersion relation for a one-dimensional metal is given by
ka 1
& = 2¢g, [sm2 5 gsmzka
where k is the momentum, g is the latuce constant, £ is a constant havmg dimension of
_ energy and |kalsn. If the average number of electrons per atom in the conduction
band is 1/3, then the Fermi energy is— .
. 5
@ 2 ® & © = @ =
feg -nmomdt oz &t Elelmnﬁmmfenweawfewwaﬁ
ka 1 .
& = 28, [sm2 5 gsmzka]
fif& k momentum 3, a, lattice oonstant%so €9 T Wy JueT constant I »i3|kal < .
359 conduction band 9 Yyt TI atom T ¥IAS 899 1/3 I 37 Fermi §7 3
(a) io (b) 80 ( ) 2:o _ ( d) 5:0
117. Electronic contribution to the specific heat of metals at low temperature is —
Ea) an exponential function of T (b} a linear function of T
c) zero (d) none of these
uZ IS '3 T3 2 AR 3 oet fieet Gees 3
(a) T = 8K exponential %5 (b) T T f&x Jurdu 56
(c) fred - (d) fegst R &t At
Paper-11 (Physics) ' 25 ' . . B

(@) Y@= u(f")e“‘ﬂ where u(#) is an arbitrary function and k is an m'bltrary vector.
b Y@F= u(i")e“3 ) where u(7) is an arbitrary functlon and G is a reciprocal latuce

- vector,
) Y@= u(?)e‘é") where u(¥) = u.(i’ + K) A is lattice vector and G is a reciprocal
lattice vector.
@ Y@ = u(@®e*) where u(i") u(# + 7\') Ais lattlce vector and k is an arbltmy

vector.
Bloch theorem ¥R 3 fa fo crystal <9, electrons & wavefunctlon, ,P(F) ST IE39 Y

@ i@ = u(i’)e”‘ ¥) where u(#) is an arbitrary function and k is an arbitrary vector.
b)) P = u(®e'? where u(i") is an a.rbltrary function and G is a reciprocal lattice



118.

119.

120.

The absolute value of velocnty of electrons compondmg to the point of mﬂexlon in the

E-k dlagram is — i

(3) minimum (b) maximum (¢) zero (d) not kﬂown
Electrons €t ardt © AN™ 1 E-k diagram f8 inflexion ¥ fiig & migu 3
(@) foBaan (b) rifaesH (© Pl () ﬁfmns' &t

In the original BCS model of superconductivity the dependence of Tc on isotope mass is —
(@ TcaM! . ) TcxM © TecxM™ (@) TcoxM? .
Superconductivity € Hf&& BCS H'3% o iotopemass €3 Tc ua“l:ﬂ?BT 3.

@ TeaM' () TexM () TeaM™ (@ TexM?

The maximum radius of the mterstltlal sphere that can just fit into the void between the
body centered atom of bee structure is —

@ r[(2v3)-1] ® r{(v3/2)-1]

@ r[Vi-1] @ r{vz-1]

121.

122.

123.

Intersuualmvﬂyﬁmmﬁﬁbwm%m&ﬁ?wﬁﬁm
AN AeT 3 ‘

@ r{(2V3)-1] ® r[(v3/2)-1]

© r[v3-1] @ r[vz-1]

If the static dielectric constant of NaCl crystal is 5.6 and its optical refractive index is 1.5,

the ratio of its electric polarizability and its total polarizability is —

(a) 0S5 (b) 0.7 (e 08 (d) 09

Hod NaCl crystal € Af&S dielectric constant 5.6 ¥ w3 &1 @ optical refreactiv indes
1.5 J fer <t electric polarizability "3 totoal porlarizability @ WEUT3 JIr ¢

(@ 05 ) 07 (c) 08 (@ 09

Deuteron has only one bound state with spin parity 17, isospin 0 and electnc qudrupole
moment 0.286 efm’. These data suggest that the nuclear forces are havmg

(a) Only spin and isospin dependence

(b) No spin dependence and no tensor components

(¢} Spin dependence and no tensor components

(d) Spin dependence alongwith tensor components.

Deuteron 1 spin parity 17, isospin 0 %3 fam®et qudrupole moment 0.286 efm? &%
frge fea Fvs AfET Q| faas*aéweam@@?rfaf&@aﬂnranaﬁw#uﬁwaﬁ |
(a) THIE spin »3 isospin UTTBIT |

(b) & spin UTTHEST M3 & T tensor components

(c) spin UFR&E3T 3t FuTnit I5 UT tensor components F1°

(d) ‘tensor component AfJ3 spin UFTHAEIT

Which one of the following sets corresponds to fundamental particles ?

-(8) Proton, electron and neutron (b) Proton, electron and proton

(c) Electron, photon and neutrino - (d) Quark, electron and meson
33 fafuntt g faoar e wiurags ugvrent 2 WS yfer 3

(@) qzaﬁ@ag;m%fa@az () fe@aamnéﬁ?sh
) fedags, 53 i8R @ Ba_waa,ﬁ?ﬂaz'?m@ﬁma
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124.

125.

126.

127.

128.

129.

In the # decay process, the transition 2+ — 3%, is '

(a) allowed both by Fermi and Gammow-Teller selection rule

(b) allowed by Fermi and not by Gammow-Teller selection rule

(c) not allowed by Fermi but allowed by Gammow-Teller selection rule
(d) ' not allowed both by Fermi and Gammow-Teller selection rule

B fewes yfsfanr feg, guisss 243+ 3 '

(@) Fermi "3 Gammow-Teller Tt §z famr gnrer AE93

(b) Fermi 8% f5H enfrar ARG US Gammow-teller T4 &t
(c) * Gammow Teller 9& f5GH Enior ARISTIS UT Fermi Pre” a4t
(d) Fermi M3 Gammow Teller 8% f5tH St Prrar FAIS3 &

The semi-empirical mass formula for the binding energy of nucleus contains a surface
correction term. This term d?ends on the mass number A of the nucleus as

@ A" ®) A ) A” @ A

nucleus e} Hget B9 = Semi-emprical mass TR WIS ARG T e I feg
UT neucleus 2 A mass ‘3 fan & murfas 9 |

(a) . A—I/S (b) Al/?: (C) A2/3 . (d) A

A neutron passing through a detector is detected because of

(a) _ the ionization it produces

(b) the scintillation light it produces

(c) the electron-hole pairs it produces

(d) the secondary particles produced in a nuclear reaction in the detector medium

RFea fed” SR neutron €7 YT Earfen 7 Ao J fER F®R
(a) ionization ¥ f&0 @3ufes Teer I '

(b) scintillation Ya® # feg @3urfes F@er J

(c) - electron-hole i3 ¥ f&w §3urfes awer I
(@ ﬁaaﬁnrfuwﬁanuclwgﬁ@w%arﬁeawﬁsg%@um@

The basic process underlying the neutron f-decay is

(@ d »ut+e +v, ) d-ute” 7
() s-=ute +v, d u-d+e +v,
Neutron S-decay o Warazs yfafonr 3
(@ d-oute +7, _ by d 2u+e”
© s-oute +7, @) u-—dte +v,
'In the nuclear shell model the spin parity of *°N is given by .

- + : - +
@ 7 ® > © > @ =
fest nuclear shell W35 f2g 25N, 2 spin parity =t /it 9
® = ®» = © = @ =
Weak nuclear forces act on : : :
(a) both hadrons and leptons ~ (b) hadrons only

(c) all particles : (d) all charged particles
qHHS ﬁé%nm =% for '3 v F9eT 9 - |

(8) hadrons »13 leptons 07 83 (b) 173 hadrons €3
© A9yt €3 () W T I8 yrger 83

Paper-1I (Physics) 27 ' B



130.

131,

132,

133.

134,

135.

136.

Which one of the following disintegration series of the heavy elements will give 2°Bi as
a stable nucleus ? ' S

ga; Thorium series Neptunium series _

¢) Uranium series d) Actinium series

31 elements & I5 fsfimt o frast fewes &3t 2°°Bi § AT nucleus ¥ 39 3 U\ et
?a; Thorium series Eb; Neptunium series

¢) Uranium series (d) - Actinium series

According quark model, the X" meson is composed of the following quarks :

(a) uud (b) T (c) us (d) su

quark H'S% € nigATS, K" meson I&T f anmdalt = sfonr 3

(a) uud b) T {(¢c) us (d) su

Consider the following particles: the proton p, the neutron n, the neutral pion 7° and the
delta resonance A*. When ordered in terms of decreasing life time, the correct
arrangement is as follows :
(@ nnpdt ) pnAta® (0 pnn’ At (A Atantp

o yengnt & feeree d2, proton p, neutron n, %3 neutral pion 7° 83 delta
resonance A* 9 | a9 feRg wies ws arw gH feg $fi? 3t faow api At D 9
@@ nnpAt () pnAta® (©) pnr®At () Atnatp

']I'hﬁ I%iind'Ii‘l?g energy per nucleon of helium nucleus is 7 MeV and that of deuteron is
eV. Then —

(a) helium nucleus is more stable (b) deuteron nucleus is more stable

(c) both are less stable - (d) both are equally stable

Helium f5@a@miA € nucleon & ySt 3 binding €97 7MeV I 13 deuteron 1 MeV
T fes _

() fanmer Afag d (b) fAnrer Rfag 3

(¢) T ue AfEg g5 (d) ©F fea ) rfg s

Nuclei which are B~ emitters lie —
(2) below the line of B-stability (b) on the line of B-stability

(c) above the line of B-stability (d) below the N=Z line

Nuclei H B~ emitters Y='fa3 a9e 75, AAUS JR 05 -

(@) PB-stability 3uv 3 It (b) B-stability Jur €3

(c) B-stability Iur 3° €3 (d) N=Z3u 3 5

The nuclear reaction 4 ,H' ~ ,He* + 2_ ;¢® + 26MeV represents —

(a) fusion (b) fission - (c) PB-decay (d) y-decay
f&T nuclear Yo 4 1! - He* + 2_ 10 + 26Mev TIRgE 9

(a) fusion (b) Afission (c) PB-decay (d) vy-decay

The baryon number of proton, the lepton number of proton, the baryon number of
electron, the lepton number of electron are respectively —

(a) Zero, zero, one and zero (b) One, one, zero and one
(‘5.) One, zero, zero and one (d) Zero, one, one and zero

Y% 2 baryon 1, Ja ¥ lepton W, EBAZS 2 baryon 453, fedads ¥ lepton
399 JHIT TS

(a) Zero, zero, one and zero (b) . One, one, zero and one

(c) One, zero, zero and one (d) Zero, one, one and zero
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137.

138.

139.

140.
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Identify the CORRECT statement for the following vectors @ = 3i + 2f and b = i + 2J.
(a) The vectors d@ and b are linearly independent.

(b) Thevectors d and b are linearly dependent.

(c) The vectors @ and b are orthogonal.

(d) The vectors d and b are normalized. i
[T d =31+ 2f n3 d = 31 + 2j &S QU3 TES T US'E Aa:

(8) 233z a3 b Jurdu vug '3 FE39 I

(b) 22T dn3 b udy a9 '3 wadts I

(c) WeIdn3 b wittos

(d) 2eT anm3b AR T

The number of independent companents of the symmetric tensor A;; with indices i, j =1,
2,318

@ 1 ®» 3 © 6 @ 9
AN 2599 Ay, & &SR =1, 2,3 2 RSS9 wext & forest Ot
(a 1 ® 3 (c) 6 @ 9

f (x) is a symmetric periodic function of x i.e. f (x) f(~x). Then, in general the Fourier
series of the function £ (x) will be of the form '

(a) flx) = 2 (ay, cos(nkx) + b, sin (nkx))
) f(x) =ay+ Z (a, cos(nkx))

o n=1
(c) f@) = Z . (bpsin (nkx))

@ fx)=ap + Z (b, sin(nkx))

f(x)xeffeanngtﬁmvﬁam%nmf(x) f (x,)fes, o U feg, £ (x)
a6 T St Bt & off Ju 9]

(a) )= Zwﬂ(a,' cos(nkx) -F.b,,sin (nkx))
(b) f(x) =ay+ Zw (a, cos(nkx))
o n=1
(C) f(x) = Z (bnsin (nkx))
n=1 '
@D f=a+)  Gusinkn)
n=1

Two matrices A and B are said to be similar if B = P~' AP for some invertible matrix P.
Which one of the following statements is NOT TRUE ? '

(a) DetA=DetB "(b) Trace of A =Trace of B

(c) A and B have same eigen vectors. (d) A and B have same eigen values.
ema?ﬂmrAm%B?jﬁaamfaaTﬂT% n3 B=P'AP & P Argal feg Qacrfont A=
3t Iz Tttt g foogr s R &3 ¢

(3 DetA=DetB . () ATfgos =BT fous

() An3BYAHNG Biiaded 36 () A ™3 B ¥ RH'S EIWoHS 76

i
—_————



141,

142,

143,

144.

The value of the integral ﬁe—"'?"}—(-z-)-dz where the contour C is the unit circle: | z=2 | = 1, is

(a) 2m_ (b) 41u (c) =i (d) 0
gaagﬁizs—:;—(zl@ﬂ&ﬁaﬁzacﬁaﬁéaa%:|z-z|-1a
(@) 2mi (b) 4ni () =i @ o
If£¢ {0' JOr% <3 ihen the Laplace transform of £ ()

x) = x— 3forx>3‘ en the place transform of f (x} is _
(@ s?e* ) s’e? (© s? @ s* 9"3"
: 0 forx<3 . . . -
AT f) = {x 3forx>3 3 3t f(x) T HUBA JUBIS I : |
(8 s?e* (b) s*e™ © s?. d) s?e* .
If F = xi + yj + zk, then its dlvergenceis—

(@ t+j+k ) 3
{(c) x+y+tz ' (d) None of these
- ATTF=xi+yj+zk I3 ferer femms 3
@ i+j+k b) 3
(c) x+y+z (d) Wﬁﬂ’&é]’?ﬂ'
If [ P,(x)dx = 2, then n is -

1 0
g -1 ‘ ' d) None of these
e @

f_TP,,(x)dx=2, 3tnd
(@ 1 (b)
© -1 (d) fezsffwaa"rm?

145.

146.

The Newton Raphson method is used to find the root of the equatlon x2=2=0. Ifthe
iterations are started from —1, the iterations will —

(a) Converge to -1 (b) Converge to V2

(c) Converge to —2 (d) Not converge
f68es durs fedt & yiar mlees x2 -2 = oaﬁsmwﬂwwam

I8 -1 3 wrdzg Jor J 3t goerg Jear
(@ -1 AHfsgu C () VZREMTEgY |
(c) —V2® Anfagu @ Afegu adt

The minimum number of cards to be dealt from an arbitrarily shuffled deck of 52 cards to

. guarantee that three cards are from the same suit is —

147.

(a 3 ) (i)

szmﬁ%ﬁaﬁﬁéfﬁ#‘ﬂz?ﬂz%ﬁmﬁmwﬁﬁamﬁ?w

A A s B Aas e &5 05 : '

(@ 3 b) 8 © 9 . @ 12

In a Binomial distribution, if the mean is 9 and S.D. is V6, then values of n and p
| -

(a) 27v K- (b) 81,19 (c) 36,1/4 (d 18,12

TEtEHMS fesms fou A9 mﬁm@snf%a*nm%p?mﬁa%

(@ 27,173 ®) 81,1/9 (c) 36,1/4 (@ 18,12

Paper-II (Physics) 30 B




148.

149.

150.
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Withz=Xx + iy, wluch of the following functions f (x,y) is NOT a (complex) analytlc
function of z ? 7

@) f(p) = (c+ip-8 (445~ +2ix) (b) f63) = i) (1)

©) ey =6~y +2in-3) @ fey) = (~x+)2+xtiy)®

z = x + iy HRIZ, I3 fefimtt £ (x,y) eoor fou fouar z © (Ricw) fordrsst s &' 3 7
(@) fGy) = GHy-8’ @+ +2ig) (b)  fvy) = (i) (1-x-iy)’

© fEn =Yy @ Sy = () @)

The solution of the partlal differential equatlon—u(x, t) - -5-2-u(x t) = 0 satisfying
the boundary conditions (0, ) = 0 = (L, 1) and initial conditions (s, 0) = sin (") and

a . . f2rxy .
5"(1- t)l = sin (—-—) is -

Znx

(a) sin ( . ) cos (7 ) + —"-sin (T cos (zm)

(®) 2sin (—) cos (--) - sin ( )co s (Z:rt)
0 Qe b

2nx 21rt

@ sin (—-—) cos (—-) + --sm —) sin

vipyds faava miees o 35 3 -—u(xt)——u(x,t) 0 ﬁh-r'?as‘r Afest

It

u(0,49=0= u(Lt)m%»naavﬂmnraa’r}mr
u(x,0) = sin (= and >~ u(x t)l —sin(—) is< -
sin _) cos (_) +__ sin an) cos (zm)

2sin ( )cos ( ) - sin( )cas 2"t)

2nt Zmr nt
sin (—) cos ( sin (

21rx i (Zﬂ:t
L

(a
¢
(c
d

- - — —

sin ( cos (—) +— sm

Let u be a random variable uniformly distributed in the interval [0, 1] and ¥ = —c In(u),
where c is a real constant. If ¥ is to be exponentially distributed in the interval [0, o]
with unit standard deviation, then the value of ¢ should be

(@ In2 ® 12 © 1 @ -

weg mAfes u § [01]%mﬁgmwﬁamﬂénéV —cln(u)ﬁlécféa
RS FETE iR D | e v & (o, w]%»éawﬁaﬁa@wuﬁmmmma?
QUi AR ST UB Rar ¢

(@ In2 ® 12 @ 1 @ -1

.—-_zsﬁ- e
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