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2 The finite fourier cosine transform of x is :
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Physical Sciences

PAPER II

If a and b are unit vectors and q is the angle between them, then sin 0/2 is :
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The haplace's equation in spherical polar coordinates is :
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If A is an eigen value of non-singular matrix A then the eigen value of Alis:
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The sine transform of e™ is :
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Expansion of the following function in Laurent series about the point z = 0
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In the process of contracting a mixed tensor, the rank of the resultant tensor is lowered by
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The Lagrangian for a system of two particles of masses m; and m, with co-ordinates x; and x, under the action of their gravitational interaction is given as.
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If a generalized coordinate g; does not occur in Hamiltonian H, then the
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conjugate momentum is conserved
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Conjugate momentum is not conserved
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Total vector angular momentum is zero
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Coordinate g; is non cyclic
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If the coordinates of a vibrating system becomes infinite as the time moves on, then the system is in
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Stable equilibrium
TB160Y6VLIT6OT &FLOTB 606V
Neutral equilibrium
BH\Ble6vE FIDElet6v
Unstable equilibrium
BlemeuwiMm &FLnElenev
Metastable equilibrium
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Which one of the following is a phase space trajectories of a free harmonic oscillator for no damping ?
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The Legendre transformation between the functions f(x,y) and g(u,y) is governed by the following set of equations
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The Lagrange's equation of motion for a system of two particles with unequal masses connected by an inextensible string passing over a small smooth pulley is
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The moment of inertia of a rigid body about the axis of rotation is defined as :
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The kinetic energy of a rigid body in terms of angular momentum is given as :
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If a general system contains n degrees of freedom, then the number of true vibration frequencies are :
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The four dimensional space with an interval defined by (ds)2=(cdt)2 -(dx2+ dy2+dzz) is called :
(ds)?=(cdt)?-(dx? -(dx>+dy>+dz?) eT6OTERILD QB TLF6MLIS & T6oorL G)6mL Gl euamLImeL 6Uem T mI&sLILIG & 60TM HT6oTE LKL meuor
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A Minikowski space
WHeTG& LIS Qe
B : Eucledian space
w&erfl_edr Qauerfl
C: Einstein space
2 6TeNIC 60T Gleuerf]
D : Phase space
SLL Qeuerfl

The expression for the power radiated by an antenna is
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Match the following :

{a) Static Electric field (i)
{b) Uniform Electic field (i)
{c}] Non uniform Electric field (iii)

{d) Time varying Blectric field  (iv)
QUMM &I :

(a) Hlemev W)6aTL 6V LD
(b) Fymeor LOl6aTL|6VLD

(c) Frmm WledrLsuLd

E hos constant magnitude
E wvaries with time

E s steady does not vary with time

E does not have constant magnitude

(i) E eir sretr w&ILY wrledl
(ii) E BTeVSHMSHLI GlUTMISHE! LOTMHMLOENLLILD

(iii) E blemeulLimenTs|, HTevsHemHL GLMTMISHE]
LMD MLOEMLLITE]

(d) Gy M) WedTL|suLD (iv) E ebr sretor w&ILy wrmledl eyeTm)

A (a)-(iid), (b)-(1), (©)-(iv), (d)-(ii)
(@)-(iii), (b)-(0), (¢)-(iv), (d)-(iD)
B (a)-(D), (b)-(iD), (c)(iii), (d)-(iv)
(@)-(1), (b)-(i), (¢)-(ii), (d)-(iv)
C: (a)-(iv), (b)-(iii), (c)~(ii), (d)-(i)
(@)-(iv), (b)-(iii), (c)-(i), (d)-(D)
D (a)-(iii), (b)-(iv), (¢)-(0), (d)-(ii)
(@)-(iii), (b)-(iv), (¢)-(D), (d)-(iD)

The pattern followed by the propogation of waves in a wave guide is
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A straight line
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B: zigzag fashion
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C: circular fashion
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D : discrete fashion
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Plane electromagnetic waves in the free space are transverse. Their E and H vectors are
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B: perpendicular
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25 The plasma frequency in the ionosphere is about
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26 If the region is homogeneous and isotropic, the dielectric constant & will be a scalar quantity, then the Maxwell's equation can be written as :
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27 The different form of Faraday's law is :
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28 An array Antenna shooting energy only in one direction is called as :
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A': Broad array
2G5 600TL aulflens
B: Yagiarray
wr aurflens
C: End array
w6 euflens
D: None of the above
G M & 60T 6UM M6V 6T&I6LD @)6V60I6V
29 The velocity of electromagnetic waves travelling through free space is :
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Two equal and opposite charges of magnitude +Q separated by a very small distance is said to be

@ TeuoT(H) FLOLDTEDT + LoMHMID LTHM TR T WeTearl L 1b Q& meor(® W& Fnilw @enLQelaflell( Siemnub &
LA 6OTERTL L6185 6T 6TEOT S|P & & LILIGILD

A: Quadrupole
&IT6L SI([H6ULD
B: Dipole moment
QO W B GLILSSH e
C: Electrical dipole
LA 63T @) ([H (LD 6 60T
D : Magnetic dipole
&MhS QG W Ener

The ground state energy of an electron moving in a one-dimensional box of width1A is
1A 91&6V1D Q& TeoorL e LIFIL0meooTLl QILIL 19 U eDI6T @) UImbI@LD 6T6v& L [IT6nfl6tT 2419 [Bl6m6y @b, MMmeL

A: 377eV
3.77 eV
B: 37.7eV
37.7.eV
C: 18.53¢V
18.53 eV
D: 1.853¢V
1.853 eV

For a particle moving in a central force field
anwelensLl LjeSH 6V B (HLD Sigerfler,

A Hamiltonian H commutes with L,H 2

CamiflebGL meoflwledr L, H22_L et Lflinmhminen_ S g
B Hamiltonian H commutes with L and hence with L2

GamiflevGL meoflwiedr L inpmith L2 2 L et Luflinmmhoy Fwnerurl enl & &l QFSng)
C: Hamiltonian does not commute with any operator

GamlNeLBL M W6 6ThS Q&F W edlu]Lsib LfllnmHmnen L Wms
D: H=0
H=0

In space quantisation, the component of angular momentum parallel to the axis has to be
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34 The equation of Fermi Golden Rule relating to transition probability per unit time is
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36 The tunnelling through a potential barrier increases if
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A': height and width of the barrier are increased

{7600t 60T 2_WITLD IMMILD S1&HeVD NP &G GICUMSI
B: height and width of the barrier are reduced

| T600T 60T 2_WITLD MHMILD Si&HeVD GenmU|h CLIME)
C: height is increased and width is reduced

S| T600t1 60T 2 WIh AH&FlHGID CUMSID, &6V Genmud GLITSILD
D : height is reduced and width is increased

S| T600f 60T 2_WTLh GemmU|h CLIMSID, S&evld SF &6 G GUTSID
The  wave function obeys Fermi-Dirac statistics

QUi - 9 ms Lemerflulluiey & @ Lisooflu]h SMVEFFTIL

A Symmetric
FOEET
B: antisymmetric
TRT FIDFEFT
C: spherically symmetric
B MeTgd FINFEFenLn
D : circularly symmetric
QL LF FIDEFTemnLn
Born approximation is used to
UMFeoT GSHMIIMWLDIMeTsl LiweTL(h6USI

A: Evaluate the scattering matrix
F1HMm6L 3jevflenl DG LI
B : Evaluate the scattering operator
Fsme QFwedlenwl LS LN
C: Evaluate the scattering amplitude and cross section
Fsmev afgFa HMID GGG Qell el G LI
D : Evaluate the scattering matrix and scattering operator
FBmev 3600l LHMILD FHMEL QEFweden DS I
The equation constitute quantitative realizations of the ware particle duality
2|6076V LDMHMILD SIG6T @) ([HevILn LievorLlement QIO 2_eooT& L1 LiwedrLI(HILD FLoedrLm()

A E=m<:2,p=£
E=m02,p=£
B E=mc,p=|§
E=mc,p=|£

D : none of the above
@ eummieT 61&16LAl606m6V

The principle of Stern and Gerlach experiment is to explain
VO L JeT-Q & FeuTs: Camseneruiler S5 giailD 6Xlend: @ ougl

A behaviour of magnetic dopole in uniform magnetic field

Frmeor &MTHS LIeVSH 60 &ITHS @) 1H (LD 60 60U 60T &60TemLn
B : behaviour of magnetic dipole in non uniform magnetic field

Ermm &MHS LSS0 &MH @) (L0606 ulledT &6iTemLn
C: behaviour of electric dipole in uniform electric field

Fmeor 6T L evSH6V LA 6IT @) ([H (LD emeoT Uil 6dT & 6aTenILn
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D : behaviour of electric dipole in a non uniform electric field

Fomm WeTLeusH ev LleT @) B (LN 6Tl 6T HedTemLn

Which of the following relation is not a Maxwell's thermodynamic equation?
erau@mid Qs mL&erflev 6T& GngenGials) Qaulill @ug ey FneTUm@h G eveme ?
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Find the correct statement from the following statements about a black body

(i) Appears black in colour

(ii) Absorbs all the radiations

(iii) Can radiate all its energy

(iv) Never radiates energy

SGGLITBEn6TL LMl BLp& 8600 dn M mis6fled hbg &Hlwimer ganmeanmse & euorhILNg
(i) &@®LUIL Blowres G5 mmmLnerfls@Lh

(i) TS S S FTeiFFemerTld 2 L SHalFRmS

(ii)) SIBHET NS QpHMUU|ID HETelFs Fnlquigl

(iv) @@ CUMaID &HFelda g mmeney QeleflullLmsi

A: (i) only correct
(i) L@ Flwmerg!
B: (i), (ii), and (iii) correct
(i), (i), LDHmILD (iii) Fflwmerg
C: (iii) only correct
(i) LG\ FHlwmestsi
D: (iv) only correct
(iv) Db Fiflwmersl
Which of the following characteristics of Brownina motion is/are correct ?
(i) Shaking of the vessel does not affect the motion of the particle

(ii) The lesser the viscosity, the movement becomes faster
(iii) Smaller the size of the particles, more rapid is the motion

G Lp&aeoorL LG remenoll et @ w1881 LietorL|&erfley ergi/eremen & iflwimenrs/eflwimeren el ?
(i) GHMEUMIL e TF &GS LD CLITSI SBVIETeT SIS 6TSH6T 60T @) UISSHID LITH&HSLILL TSI
(i) UTE LI HETEOLD GeMMULD CLIMSI, @WSHEHLD 2F &6 G0

(iii) &1 56T 6rTl60T 2|66 GemmUILD GLIMSI, @ UGS SFECaISGINMEGLD

A: (i) only
(i) LLGID
B: (ii) and (iii) only
(i) LDMMILD (iii) LOLGILD

C: (i) and (iii) only
(i) LnMMILD (iii) L GO
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D: all (i), (i) and (iii)
(i), (i) LLMMILD (iii) ~LD
The Ising one dimension Ising Hamiltonian is written as :

@ Uflnmemr R m CamidlevGLmeofludedr eumitium® :

A: N N
H=JE O’iO'i_]‘l’-lfH E 0’1
i=1 =1
M B
H= 1% ojg.;+1—-H E o
i=1 i=1
B: N N
"5 o ...2 CI'iCI'i 47 "‘ E G’i
i=1 i=1
& M
"f = ...2 CI'iCI'i 47 "‘ E G’i
=1 i=1
C: N N
|’1 = _,E CFiCFi TS | 1 }’ E CFi
i=1 i=1
M M
|" = _,E O'iO'i e | g }_ E O'i
i=1 i=1
D: N N
Hiez < 13 O'iO'i_]+H b O'i|
i=1 i=1
¥ N
'_:: —,Z O'iO'i_]+'_:- 2 O'i|
i=1 i=1
The state of a gas described in terms of the properties of its constituent particles is called its state.
2(H QUMW N 6T Blemev 21T 6V L MBI W 6T6T F186TaH6r 60T Li6ooTL|&6rfletr 2119 LiLienL_ullehy —Blemev eTedrmi
SPEHELILOR MG

A': macroscopic
Gurflwey
B : microscopic
5l 6uoT600T 1 WL
C: condensed
FHRBRISW
D: none of these

@eumnilev ers1e] L 6Lem6V

At constant temperature and pressure, Gibbs free energy is proportional to the
LTS QeuliLBlemev LMHMILD S(WSHSS5H 60 FILIe &L L HM oyMHmev

A': number of particles
15671861160 6T600T600T1 55 60) 5
B: volume
LI (LD 60T
C: phase-space
SLL - Qeuerfl
D: m-space

1 — Qeuerfl

The specific heat of ideal Fermi-Dirac gas is :

@6l AW SQUTLS - 19.7M& aumueller ST el gmLg Hmerms,

A

1 ko T
Gy = B
Y2 B

— -5 CBJ HFH5H6 QBEHGLD.
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U 1nkgelT
V72 E(0)
_ 1 nkgw?T
V2 E(0)
" e _ 1 nkgm®T
V73 E(0)
| nkgw’T

G2
V73 E(0)

D:

CV=

2
Bt 2~ T

The transition in which no transfer of heat and no change in volume occurs is called
QauliLid UFomMHMLILL IO LIJHLOEDT IDMMITOSILD Bl& WL IDMMHME S 6T QLW ——

A First order phase transition
W6 alflend &L L mHmLd
B: Second order phase transition
@resorLmd euiflend &L LommmLD
C: Third order phase transition
eLneTMTLD euiflend &L DmHmLD
D: Vapourization

el WImgev

By definition the enthalpy H is
6T S MVl H -85 @)6leUMTmI 6T(LDG (LOLYUJLD.

A: H=T+pv
H=T+PV
B: H=T-pv
H=T-PV
C: H=U-pv
H=U-PV
D: H=U+pv
H=U+PV

Above which temperature do ferromagnetic materials become paramagnetic?
SQUICTT SMTHSLI QUTHLG&ET 6THS QeullLBlemnevs & GV LIMFIT SMTHSLI QUITIHL_G6TTS LD TmIS edrmeor ?

A Metting Point
2 B Bl
B: Critical Temperature
LTMIBlenev GQeuliLiBleneu
C: Curie Temperature

Aw,f QeuliLipBleney
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D: Neel Temperature

B6L QauliLiBlemev

For a R—2R DAC circuit with 4 bits, if 9 is the decimal equivalent of binary inputs and V¢ =5 Volt, then its output is

4 - 56T Q&MetoTL. R—2R @ 6V&&WemMm — QS TLIWemm Lmm) 16T &mnflev @@BLD 2_6Terf(h &6rfleiT &L FLnedr InGLIL] 9,
LMD V =5 GoumevL eTenflev oG 6T Qeuaflui(h WletTeoT(W& HLD eTedTeor ?

A 2.8125 Volt

2.8125 GeurmeuL_
B: -2.8125 Volt

-2.8125 GeumevL
C: 5.625 Volt

5.625 Geumeul_
D: -5.625 Volt

- 5.625 GeumevL_

Find the output voltage for the circuit given below:
1K lv|'<
V—W—

gilpamenurL Wlestammlest GleuatluilenL g seunrdal(H)

AR

V—A—

A: -1V
-1V
B: +1V
+1V
C: 0oV
ov
D: o
0

Select the incorrect answer with respect to advantage of FET.
Ljev ellemertey LT TeaTH VLT (FET) B60TemD&6T QST LT Seummest allem_enlsd CHFHOSHH &8 6D

A: Low input impedance
G&OMHS 2 6ef(h) 1l6tT eT&IFLIL
B: Low input capacitance
GODHS 2 6Ter( Ll6tT 658 &S H medr
C: Low noise
GBS @) MIEFF6
D: Low distortion

GMDbHS 2 (H5EEM6V6)

The differential amplifier used as the input stage of Op-Amp eliminates.
QFWLLTL.(H QUBSHS SHNlev CaimLBGSSID QLGSR W 2_aTerf(H Blemevuiey LIWeTURSSIUG —— —60T
G el AHHNRMSI.
A inductor
LS BT meToT L.
B: resistor
LA 6TE 6L
C: coupling and by pass Capacitor
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@emeorliL] nmmild rmo el 16T &5
D: junction Capacitance
FHS) WTCHER
In a precision clamp using OP-Amp
QFWLH MET QLIBSHES eneuld 2 HeumsHsLILG LD LU BlemeuBlmis e uiey
A The output follows the input for V; > Vg
Vi>Vi 208 @HHSLEUTEI, Qeuafluih 2 etafl el QsTLISms!
B: The output follows the input for V; < Vg
V; < Vg 258 @B &GLLEUNMSI, Qeuefluf®h 2 eTeflenL QsTLIRmSI
C: The output remains a constant

Qaueflui® mpfledwims: @msEHmS)
D : The output is always clamped to Vg

Qeueflui® T IGUIMSILD Vi -21,8 Blemev BlMisSLILIGSH mSI

The diode with a forward voltage drop of approximately 0.25 V is the

GSHMIMWILOMS 0.25 GeUMeUL. (6TG6ITTE: & Ll 6tTarT (W05 S afbFF Q& meuorL emL Cuwim(h

A Step - recovery diode

ULgBlemev LS L] enL_Guwim@®
B: Back diode

@uwev B e BGwimdh
C: Schottky diode

SIS L CW M@

D: Constant - current diode

Wrom WeTGerTL L e Guwim@®

An AC signal conditioning system is normally used for :

LTMIElen6 mFans S HILILMGSSID SiemnLiL] QUTSIaTS @6 LwarUhSSLILORMmS.

A resistive transducers
LAeTH L SpMHMmev allgel Lnmmj
B : inductive and capacitive transducers
1fledr Frevor(h LMD W 6TCSH &G 2LMHMEL allgal MM
C: piezoelectric transducers
SW@HS 6T SpHMED eUlg6u LMD
D: Feroelectric transducers
SQUCTT 63T 24,MM6L eulg 6l Lomm ]
Negative feedback in a non inverting amplifier input impedance
aH T L6t L GHmeb LTLL 6V MM QUBSHH Wev 2 6Taf(h LieiTsemL
A: does not change
Wrmrgl (Lrpfledw L)
B: annuls
&M@
C: decreases
GEODULD
D: increases

SH& &G0

The typical voltage drop of a LED when it is connected in a circuit is from :

2 6T &HnileL @ emetTa: G LD GLIMEI (b 6l 2 18Lpe] e GWiImq6dT (LED) ML G568 WaTer (s efbd& wmers :

A: 0.25t00.7
0.25 GaumeLL. (LN 6L 0.7 GeUMELL. GUEMIT
B: 15t025

1.5 GaUIMELL (LPG6V 2.5 GaUIMELL. 6UED T
C: 06t0lV

0.6 GaUMELL. (P& 6L 1 GEUITELL. GUED T
D: 07t01.4V
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0.7 GaUIMELL. (P G6L 1.4 GUITELL. 6UED T

Flip flops are also known as :

6TLp Nl 6TEOTLIGS 60T GoumMIQ LILIT

A': Mono Stable multi vibrator
@bemBlens L) o GEFeil
B : Bi Stable multi vibrator

B ® blemey LisL SGFe
C: Tri Stable multi vibrator
eN6TD Blemey Lish G
D: Two bit memory cell
@uevor(® LN Blememmalss LGS
The C'2 atom of CO molecule is replaced with C'3 atom and is analysed by microwave. Which of the following statement/s is/are correct?
(i) There is no charge in internuclear distance
(ii) The molecular mass increases and rotational constant decreases

(iii) There is change in internuclear distance and rotational constant remains unchanged.
(iv) Moment of inertia decreases and rotational constant increases.

CO eLpev&Famlev 2 6eT Clloyamiaumera CPojamiailev @ LMD QFWWLILL G eN&EGTT S6m6eV&6TTen LIGLILITUIeY
QFEWWLLOSRMS. BLP&HE&TL Famml/ Hefley 615l / eTemeu Fiflwimentgl / &Fifluimerened ?
()2 015:5 el STTSH 6 LTHMEL SIS 6Vemey
(i) e 6V & Fa M 60T Blemm 2FH & HlEHR M LMHMID SPmE wrmledlulleT WS LIL GBI M
(iil) | e15&HellenL STTSH 6L LMOILTG gHUGSRMS LHMID &HPHS Wwrmleduller WG LN rHmELSI TS
(VB GUUSH DT GmDHDE LHab sipdH& wrmleluilear wHliy HS s &R nal
A: (i) and (ii) only
(i) LD MILD (ii) L BHILD
B: (i) and (iv) only
(i) LDMMILD (iv) L (HLD
C: (iii) only
(i) D@D
D: (iv)only
(iv) LOL_(HILD
The moment of inertia of HBl,79 is3.30x 10 47 kgmz. The rotational constant B is approximately (Given: Planck's constant = 6.6262 x 10734 Js velocity of light
=3x10% nvs.
HB,”°-60T S\ BLILIS Hmedr 3.30 x 10475 & 1526160 6v & MHE omled B-6oT LOG\LIL] ST ITWILOTE
(e mnfled = 6.6262 x 1034e3®6v efeormig. eeeMulletr HlemaGeussib =3 x 108 L/efeormig.)

Al 84914 m!
8.4914 15!

B: 84914 cm’!
8.4914 Q&.L5!

C: 42457 m!
42457 1871

D: 42457 cm’!
42457 Q.15

A He - Ne laser is operating at 628. nm. The ratio of stimulated emission to spontaneous emission coefficient is approximately [Given: h = 6.6262 x 1034 J5]
& (H anfedl W D-BlWImesT Geu& (T 628 BMTCTTSL LT SemeuBeTsHe QFwLBhSB M. SrevorL Ul L 2 1dipe] whmib
560760l | & e & WIM6OT 2_ LA LD 6)| &5 €15 85 8 ITEDT (S5 600785 618 @5 & Hl et L Gl meor eSS0 GSTITWINMS

(h—63T LDBILIL 6.6262 x 10734 £3©60 e 6OTITLY. 6T60TE)

At 1.52x10% Js/m3

1.52 x 102 e3®6v efleorriy. / LS?
B 150x10%m3/0s

1.52 x 102 1S3 e3®@6b eleoTiTLg.
C: 1.52x10'3 Js/m3

1.52 x 103 e5®6v efleorimig. / LS?
D: 1.52x1083m3/Is

1.52 x 1013 153/ e5®6v afleorITig.
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Match the following:
[Given |4, Ip, I are the three principal moments of Inertia)

(i) Linear molecules (A) Iha=lg=lg
(ii) Symmetric top Molecules (B) la=lg=lg
(iii) Spherical fop molecules (C) lg =1 =1,=0
(iv]  Asymmetric top molecules (D) g =la=1s

SLpsaeuTLeUMenMLI GlUIM(HS 815
(L, Is, L. eT6dTLIEnN6U (LDS6TEOLD S(HLILIS, HDEsTEEIT 6T6tTs)
i) Griflwey pLsuEsam) 6T A L=k=I
i FLFFT GLOSILPEVS:FaM|HET (B) la#lh#Il

i)  Gamer GsvepeusFamssT (€0 L=1LL=0
iv) gwFFrmo Cosoepevsaamiser (D) L=l £l

Az (D) (A), (i) (C) (iiD) (D), (iv) (B)
(® - (A), (i) - (C), (iii) - (D), (iv) - (B)
B: (D) (), (i) (A) (iid) (B), (iv) (D)
(@ - (©), (D) - (A), (iid) - (B), (iv) - (D)
C: (H(O), () (D) (iid) (A), (iv) (B)
® - (C), () - (D), (iii) - (A), (iv) - (B)
D: (i) (D), (i) (O (iii) (A), (iv) (B)
(@) - (D), (ii) - (©), (iid) - (A), (iv) - (B)
Which equation represents Spontaneous Emission ?

SeeollFeng 2 1016 & & MeT FL06oTLIM(H) 6T&I?
(* eT6OTLI S 2l emial6iT BemFFER WL L emevd GMEHmSI)

A: Atom — Atom*

2D — 2| ST
B: Atom* — Atom + photon

2|V * — 600 + GLITL_LT60T
C: Atom + photon — Atom*

9|60l + GUITLLITET — 26001 *
D: Atom* + photon — Atom + 2 photons

I|go1* + GUITL_LITET — {600 + 2 GLIMTL_LT60T&H 6T

The prabability of transition between two vibrational levels of two electronic states is given by :

@\7evor(p) eTeu & LI mevfld Blemeuulaieter @\ 21H Teymild Blemeuuiledr MMIElen6y Bl&LS S GMLILIS

A Selection Rule
CaI0sH &G0 i
B : Franck Cordon Principle
SUTTHIg &meuoTL6tT &5 Sl6ULD
C: Bose-Einstein Distribution
GLIMe-£260T6N M L60T LIS 76
D: Wien's law
aflevoreny e G
Pure vibrational spectra are observed only in

ST 91§76y Blmmeney @eimnilev L HGW Sevor i@ D

A: Liquids
&yeulb
B: Solids
HL QUITBET
C: Gas
QU

D : Both solid and gas

FL QUITHLS6T LoMHmID eumuy

The number of quantum states allowed according to Pauli's exclusion principle for n=3, and =1 are
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n=3 DMHOILD =1 HILNDES QLETeNUNGT FaUTEH S H5SI6USSH T HTNFGHEHLILIL L GemesorLLD [5lenev & erfl 6o
6T6uoT600( 185600 55

A: 3
3
B: 6
6
C: 9
9
D: 18
18

What kind of laser pumping is used in Ruby laser to achieve polulations inversion?
el Couaifle BLp& e memiIlDd 6Ths Cevai—gmm wenmuiley 2 ulliflermhisef 6 Q& MTams HmMeVELNMHSSMS 3|60 IEVITLD?

A Gas dynamic pumping
MW @U&HS gmmLd
B: Electrical pumping
et gL
C: Chemical pumping
GauHuIwev gmmid
D: Optical pumping
eperfluflwieb gmid

Nuclear magnetic resonance (NMR) cannot be applied to nucleus with a spin value of

S5O 6THG SHHFPHE DHIILES SATUSS® &MTHS RSSSH Te UTMmBESTSI?

A £l
+1
B: zero
0
C: +»
+
D: -%
-

Match the following:

E lonic bond (i) Diffraction of x-rays

2. Covalent bond (i) Laftice vibrations

3 Phonons (i)  Sharing of electrons

4. Bragg law (iv)  Transfer of electrons

SLpsH6neTLeUMEnM ol LIM(H 558!

Iz Swesfl Nemesoriiy (i) srdenv-a bl Foaflsir efleflby eflenemey
2 gall KlensuoriiL (ii) S emfl&Canensl SiH)jeyser

3 GuimsnTITEBTE 6T (i)  ereussLiymedrassr LKoY

4 Slyma e Sl (iv]  erevdipmetrasr @LLommHmid)
A L(iv), 2(), 3(i), 4(iii)

1.(iv), 2(i), 3(ii), 4(iii)
B 1.(ii), 2(iii), 3(iv), 4(i)
1.(i1), 2(iii), 3(iv), 4(i)
C: 1.>iv), 2(iii), 3(ii), 431)
1.(iv), 2(ii1), 3(ii), 4(i)
D 1.(ii), 2(iii), 3(i), 4(iv)
1.(i1), 2(iii), 3(i), 4(iv)
Which of the following statements is/are not correct?
(i) Only tensile stress exists in edge dislocation

(ii) Burger vector is perpendicular to edge dislocation
(iii) The incomplete plane lies above or below the slip plane in an edge dislocation.

FELDEH G600 Fa M MG 660 6TSl/6Temal FIfILITETS 2160607
(i) QW sem&a) L GCW allefliby @LITHMSEH 6L @) B GLD.
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(i) UFST QeussLmF efleflibL @LDTHMSHMHES O&FHIGSSHTEH MDD,
(i) @@ eerfl by @LLMHOES L P46 QUDTS SETLD B SETSH MG GO 26VeVE L LD BHSIETETS.

A (i) only

(i) LLGID
B: (ii) only

(i) LD ()LD

C: (iii) only
(iii) LOL(HILD
D: (i) and (iii) only
(i) LD MILD (iii) L HILD

Interstitial defect can be produced in the crystals of iron lattice when the radium of the impurity atom is
(i) Equal to radius of iron atom

(ii) Greater than the radius of the void space

(iii) less than the radius of iron atom

(iv)Less than the radius of the void space

Which of the above statements is/are correct?

LDM& 260016 60T LD 5 @) BHGSLDCUMS @ULDLIL LI &g e6rfleT 260l Cas Tenealgerley @)L &6 & (Hos 60
GME6T GHMeOTMILD.

() @GY Sigmiefl6T <LT5816E Flolb

(i) Qeum ML SHEeir QTHm5 il G &1

(i) @G Agmieiler 24T5mS il & Gome)

(iv) QeupMIL &S QIS S el & Gemmey.

GMFnNIU 678 FnMMI/Gn HMIGET &Fifluimersl/s il meTenel?

A: (i) and (ii) only
(i) nMMILD (i) L H)LD
B: (ii) only
(i) LD
C: (ii) and (iii) only
(i) LDMMILD (iii) LOL(HILD
D: (iv) only
(iv) (LD
The critical temperature of super conducting tin s 3.7K. The critical magnetic field at the temperature 1.85K is (here H.(O) is the critical magnetic field at zero

Kelvin)
5555 QeueTerflg S 6r InmmiBleney QeullLIBleney 3.7 Qgevaller. 1.85 Q& evallar QeuliLBlemeuuiley LommiElemnev

FSTHSLUSHET FIIL_ (H(0) eTeiT LG &1 Q&60eN6T QeuliLiBleneuuiley LOMMIBlemev &THSLI6ULDMELD)
A: 0.5HLO)
0.5 H,(0)
B: 0.25H(O)
0.25 H,(0)
C: 0.75HL(O)
0.75 H,(0)
D: 1.25H,(0)
1.25 H(0)

If R is the radius of the nucleus, e is the electronic change and Z is the atomic number, then the difference in Coulomb energy between the pair of mirror nuclei
is

2 (H 280155 [HEN 60T DLTLD (R), IG5 60T 2|&0I 6T6U0T Z LOMMILD e 6T6T LIS 6T6V & LT ITedT LSl 6tTeorammL_LLD eTevflel @) 219

9| 6501 &> & (1H 5> & @15 5 T 60 L GUILIITET Fon 8VILD 21, MMeOl6tT GeumiLim(h)

A 2

e

(Z-1)
472-: R ;

3
5
2

c
4=Z4R

N
i

(Z—-1)

3

3
B: e”
4TE-GR

E (27-1)
5

eQ

(27 1)
472-:'? !

s
5
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. T
54n3R2YT
3. © o)
5472:RZ

D: 2
2E (Z+1)
3 Bt y
— [Z+1)

K mesons can be formed by the reaction :
K-QLO&F M8 6T 2_([Heum@&Lh el émeor

A = 4+p-s>n+kt+k-
T +p-a>n+kt+k-
B: w~-+p—>n—kt—k-
mT4+p >n—kt—k~
C: w+psn+kt—k-
T+p—>ntkt—k-
D: m+4pon—kt+k-
mt+p >n—kt+k-

The Gamon-Teller selection rule for the allowed transitions in p -decay are:
B- Fensallel SNHEHLILIL L LDTMISVHEHE S Ter HTGM6 - QLevevd CHFe| allF &6t

A Al=0, parity 'No' Fermi selection rule and
Al= 0 or £1, parity No' GT selection rule (except 0 — 0)

Al= 0 @) 6m600T '@ eVeney' - QLT CHFe el Mol
Al=0 (1) £1 @) ememr @ 6vemev GT G a elF 0 — 0 Fell)

B: Al=1, parity 'No' Fermi selection rule and
Al= 0 or £1, parity No' GT selection rule (except 0 — 0)

Al= 1 @ emeor '@ eveney' SQUFLA CH ey S nMHmith
Al=0 () £1, @ 60T '@ eveney' GT Gx 6] el (0 — 0 Helly)

C: Al=+l, parity 'No' Fermi selection rule and
Al= 0 or £1, parity 'No' GT selection rule (except 0 — 0)

Al=£1 @\60600T '@ 6vemey’ SQUTLA G5 Tey S LnMHmild
DI=0 (&) +1 @ emeuor 'Gevemav’ GT Gg ey allH (0 — 0 Heil)

D: Al=1, parity 'yes' Fermi selection rule and
Al= 0 or £1, parity 'Yes' GT selection rule (except 0 — 0)

Al=1 @ em6ur 'y lD' - QUL G ey S InmHmilh
Al=0 (9)) £1 @ 6metor 'L’ GT G5 Fey el (0 — 0 Saily)

Which of the following represent the decay product of pion?

B LD G 600T LM MI6T 618l LW meo1 68T (pion) Plem GeyLl QUMBeneTs &ML HRmaI?

Al o TR S

T =Tty
T —p 4 v,
T —p 4 v,
C: —p +P

= P
D: = —p +n

= —p +h

Ratios between inter planar distances for face centered cubic structure is

@\ 7600T(H) 61T EH 8 H 60 LGl 2_6T6T SMTLNITEIS! (D&MW &6eooTEFSIT emlolile @bs elRS5H 60 @) H&HEGLD
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Al LRl 2
1:«/5:%
Br o1 |
]'ﬁ'“ﬁ
o
1.$.J§
C: 9z a2
I:JE
D: ]:\E

When the crystal potential is a periodic function, the total energy of electron is given by a
U198 LA 6TETT(LD S S0 (H HIT6L (PEMME FTHLIMS LW DECLIMS! 6TV LT M6l 16T QLTSS 24 MHMEn 6y Fryuns
6TLOGGVITLD
A: periodic and odd function
SITVPEMM LDMMILD seMemMLUILIEDL FITIL
B : non-periodic and odd function
SHITEVLNEMW DM LMMILD eHemmMUILIEDL FTFL
C: non-periodic and even function
SMVLPEMWMHM MDD GTLenLLILIemL FmiL
D: periodic and even function

SIMEVLPENM LMHMILD GILenLLILIemL &Ly

The Hall coefficient of a speciman is equal to (Vy is Hall voltage; I is Hall current; B is magnetic field induction and W is the width of the material; J is
the current density; A is the area of the material)
@ LTHFuN6T ammeL & e6oors LD (Vi eT6dTLI S mTey LAl 6tTeT( &S LD; T 6TedTLIS! ammey LA6TGeTTL L LD; B 6T60TLISI &HTHS

L|6V5 SIT6UoTL_6V; W 6T6dT LIS QLIT(H6rfl6dT 2j&6ulD; J 6T6dT LIS LA TCeTTL L 3L TSG); A 6TedTLIGI QLIM@B6rfledT LIFLILIeTe)])

A N \'V’HW;_\
Ri BJ
VW,
BJ
B: VW
BJA
VW
BJA
C:
w0

A
2
Il

L
V4

_BwW
H \‘/H‘

TWIA
— \ HB
R wWIA

D: R \HB

The interactions which are movement under time reversed transformation is

GBI HmeuELD LTMHMSH 6T ELp THMLD G6VeVTS G)60) L6l 66T 6T

A: weak and gravitational interactions

auedlemnwimm MHmID LieNFTLIL &) 6L 6eneoras et
B: Weak and electromagnetic interaction

auellemnwimm WMmmID L6TTETHS &) 606X 6060TS 6T

C: Strong and electromagnetic interaction
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QUSIAITET LDMMILD LA 6THTHS @) 606 60)60TSH 6T
D: Strong and weak interactions.
QUSVIAUTEDT LOMHMILD eUevIaUMM @)60)L6560)60TG 6iT

The Bohr theory of compound nucleus is extremely useful in

Tl () 31158 Helledr UMY Q&MeTend @S5MHE& Wse|h LweaTLUGHmS!

A': The determination of centre of gravity
Ll FILIL émLoWILD &etorLmlwl
B: The determination of centre of mass
Blenym emLwILD &6vorL Ml
C: The correlation and interpretation of nuclear reactions
9|60 58 (I el er16tr QML LoMMmID eNleng &L
D : The correlation and interpretation of gravity and mass

wellFFLiL Mo Blenm & weimler QST L nMmmild eNlerdsin

The process of mutual annihilation of particles and antiparticles is

SIGETH6T InHMID TR T S1G6Tserfleor Lflinmmho 9ifle| &6y eTeTLIS

A astrong interaction
auedleminwiment @) 6oL eilemeor
B: aweak interaction
ausvaImHMm @) 60 Leilexeor
C: anelectromagnetic interaction
@@ W6T&MHS @) 6oL 6l 6meor
D : a gravitational interaction
@@ LelFFLliL @enLelleneor

In a nuclear reaction, when the kinetic energy of the incident particle is very high, the heavy nucleus has sufficient energy to eject two or more particles. This
type of reaction is called

R 1568 alleneoruller GUIME, LI() SiG&6M6T @uishs oLmmev & FIDME @) (BHSTEV, &60TLOTE0T | 65088 (1H6) 0TS
@\ TeoT(H) VLG SHMGS CLMHLLL SIGH6TSHm6T GleuerGummIeU M & TeT SLMHMEN6V QILIMILD. @)HS 616N &I MeoT
aflemeoTLITeoTS 6TE0T AMPSHHLILGRMSI

A: Direct reaction
GBI aflemeor
B: Spallation reaction
LIeugIS 6T ef5ar alemer
C: Photo disintegration reaction
eafld Flengey ellemeot
D : elastic scattering reaction
1SeiT P B m6v aflemeot
When does the conductivity of metals decrease?
2 GG MhIG6Tl6 &L G35 HmeT eTLIGLITSI 2H&If16& 6TmS?

A: When volume increases
LI[BL06TT P &6 &G0hCLTSI
B: When temperature increases
QauliLiBlenev AHH &6 EGHOCLTSI
C: When volume decreases
LI(HLO6DT G 6mmUDCLITS
D: When temperature decreases
QaulILBlen6y GammuCLMS
Quasi Crystals have symmetries intermediate between
(WPWELDWIMHMLI LILY 861G 6T ARWaHNHES @enLBleney FInGE T 6nd 618 mevor(HeTereor

A acrystal and a liquid

R LGS HOID R Hyeuld
B : acrystal and a solid

6(H LILG.&LD LoMMILD 6(H Hlevorolh
C: acrystal and a gas

@ L&D LDHMID e 6umuy
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D: asolid and a gas
62(1H HeUoTLOLD LOMMILD 6(1H UM

Type I superconductors exhibit perfect below the critical field He
LOTOIBlEm6V LieUD He -8:@& BCLD (NSH6L eUem & L35 & L& &6l SeTemnen Ul QauerflLiLI() & S G et meor

A Parmagnetism
Umgm &MbHS

B: Ferromagnetism
SQUIGTT &HMHS

C: Diamagnetism
LW &HTHSH

D : Antiferromagnetism

THT SQUICTT HTHS

The particle that mediates the interaction between quarks is called
Gamrs sisarserflar @enLealenerg:eaneT UL G310 Fiserfler Quwy

A: Lambda
GevlDLIT
B: Gluons
& EBEUTETSH 6T
C: Sigma
GG
D: Photons
GUITL L MedT&H 6T

In shell model, the condition for the nuclei to show exceptionally high stability
Fa® LTH UL 2|eW15: 5 ([H& 6T FTHTTEOTLONS 2 W [Bl60)60&SH6TenLD &ITL(h6US M & TeuT [B]LITH & 60 60T

A: Z>N
Z>N
B: Z<N
Z<N
C: Z=N
Z=N
D: N=0O
N=0

The significant phenomena associated with Cooper pair tunnelling in a Josephson junction are identified as
GRmFLieveT &FHHUN6 FaILIT @)60)600T 26T(h (HEUSIL 60T QSTLFLIML (P&HRW B&Da|&HTTES S mlwliLBH L6l

A: Tunnelling effect and Meissner effect
2a1(Hl(H6U6 allemeTa) LDMHMILD QUIFETT ellemere]
B: Meissner effect and Quantum effect
QuUUIFeTT aflemeray LDMHMILD G6umesorLLh aflemerey
C: Stark effect and Stock's effect
UL MTE ellemerey LDMMILD 6hVEL T8 6 aflemeray
D: Josephson effect and Super current Quantum Interference effect
Ggraliever aflenereay LMHMILD WIAeTCTTL L @G6umesorL b GMIGEL (6 allemerrey
Proton is made up of
LEGITLLITE 3160 36018l

A two up quarks and one down quark

@) GO GEUMTE @G S6T LDMHMID [ BLD GaUTis
B: Two up quarks and one bottom quark

@) GO GEIMTEGSH6T LDMHMILD (H HLDLNEMET GaIMis
C: One up quark and two top quarks

([ GOV G6UTTE MM @) (B GLOGV(LDEMEIT (& 6UITITE G 56T
D : One up quark and two down quarks

& GOV GEUMFE LMHMILD @)@ BLD GeUTT&: G 6T

Which one of the following represents Photo-disintegration type nuclear reaction?
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G L&HETL FLo6TLUM(H &6 TFFTUTH 2jem18:8 [ allenearuiler eefl&Fenge) cuansamuw s GmIULEHRMSI?

A 4 187 187 4
oHE + o AU — -5 AU+ ,HE
4 . 187 197 4
QHe +izg AU — 79 Al + 2He
B:

A+ H— (JU)"+ H

A+ H— (L) + H

gz 1 f A

26 (27 o
]2M9+ ]H — |.__]3A|| e o

‘Which one of the following are baryons?
Netraumeueormniey eTemau GLIrflUImedTss6iT?

A:

e”,.p” and F°

e”.p” bmmIb =°
B et s and =t

et X wHmb =
C: z.e  andp

™. € Wmmib p~
Do p*, 57 and 7°

p~. 37 oMb 7°

The quark structure of Q" is SSS. Its Baryon number is
Q" T G6UMTE emnliL] SSS. G edr GUIFIUIMedT eTevor

A normal lattice site from where the atom or ion is missing, is known as

2 (H 260015 CHTem6UUNL eI VLG 2| Wient] e (HILLIYBHSETEL HGMHESL QuWIT

A Frenkel defect

NarmIese Genmum(
B: Edge dislocation

aflaflibL @L b QuiwFey
C: Schottky defect

NSETLSR GemmuUm®)
D : Screw dislocation

GG @LLb QuwIfe)
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The critical magnetic field of a superconductor is zero when its temperature T is (Here, T is the critical temperature)
6TH& QeuliLiBlemey (T)UI6L LS &L SH W6t LommIElenev HMTHSLIVSH 6T G LI &IOS G B EGLD? (T—LOTMIBl6m6v
QauLILITBl6mI6V 6T60TS:)

A: T<Tc
T<T¢
B: T=Tc
T=T¢
C: T=0%
T=0°K

D : None of the above
G MW eTedrou]ll6LenIev

Grain boundary defects are generally found in
LIV 6T6LEM6Y @6 MUITH &6 QUIMEIeUTS @ eumnilev &meoorLiLI(H LD

A Polycrystals

LI6OT LILQ & T61& 6T
B: Single crystals

& 60f1L1 LILQ & 1HIGH 6T
C: Liquid crystals

FIel LI &G 6T
D: Quasi crystals

LGS (GemM) LI SHhIS6T

The spin value of all quarks is

MTES GAUTTSS6 6T SH& MO WHILIL

A: 1
Z
L
4
B: ]
3
J
3
C: ]
2
1
2
D: ]
6
1
)

In the B-decay process, after the decay the mass number A of the parent nucleus

B-Blems 6] plapeiey, engellm@ L LNeT &l o smid s Hailedr Blemm eTetor A

A: Remains the same
LTOTSHS

B : Increases by one
ROTY B &FHEGD

C: Decreases by one
RETH GeODULD

D : Increases and Decreases by one

ROTN 4B SFEHGD DHDILD GeOMULD




