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11.
12.
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erovam edlamssenéE elaweallssab. ardr eflamés@nbd swwrear wHLGuaTs QsTar e,
2 msEHeLw ufley aramaman @bsL usssHlar cuag Cud apamauie sHEsa SmwbgeTer QL sHd Brser
er(s Geuan(hid. Ceumy erangb eflams QFm@ELISleD er(pSs daL_MF).

© eflenLasamer GHSS ST crar, eflenL_SHTeT (6D 2 BISERES SDsé savanafluurarymed Sruu@i.

2 msEpoLw elams@srguy @Hluier (Question Booklet Code) GﬂGDL_MITGIﬂGaT @remLid usssH
agm@&a‘: smwpgerar QLsHo o sdeg smew Bn ewyeLw ubsiapaany Cuaneland GHsss
sl " Caam@®. Cupseam_supenm eﬁ]ml_g,srrsfﬂw prusear @NssHs sl s saudand Cgreurementu
sileflaensuier GHlLGCHerereumm HLcugdems CuopbararariiuiBib.

geuGleunm eflemayd (A), (B), (C) wipmib (D) erer prenis; elent_senans: Qsmei(HaTensg). ﬁw&mmﬂmg@ug;@mﬂunm
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In a diffraction pattern, the width of any fringe is

(A)

(©)
D)

Directly proportional to slit width
Inversely proportional to slit width
Has no dependence on slit width

All are true

e elaflib eflenerey iewiibe eflafliby s wreang

Q)  Geare) siss8HE Coit Hss8d @b
B) Gerey s5HDEG THT EBsHE D epOUDd
©) Qerey sissms QUTNISS) SieLWTE)
(D) ammggm 2_GTENLD
lasers are used to produce nuclear fusion processl.
A) Nd YAG @7 Nd glass
(C) GaAs (D) Argon-ion laser

&5, @Qemantay Hlapaller LwearBHin Cesrt

A4
B)
©)
0

Nd YAG - fiCGuwimgflwid (@ Awb sigydlefluib smiGler )
Nd glass — flCwmqflwib sawranrmy Cas
Ga As — sroaflwib gy feais

Argon-ion — gy iamen Swefl GCeogr

Brewster's law implies that

(A)

i =sin P (B) u=cosP

d u=tanP (D) p=cotP

Brewster —er a4

(A)
©

u =sin P (B) u=cosP
u=tanP (D) p=cotP

JSOPH/19
[Turn over



4, A satellite is said to be geosynchronous if that is appearing to
(A) escape far away from the earth to infinity '
(B) orbit opposite to the direction of revolution of earth
(Cp - come down to earth in orbital path
z remain over a fixed position on the earth

yed @sdesey gonamsGaTdr areamig)

(A) Ql.ﬁla)u.l B i efeT Ggreaaasa AGULOU CGureaug)
(B) ydulien sndlée ardlrsdlansulld &pemm eu(meug

(C) yhew Consdl shm e’ L i urenguied S Pmhd aymeug
(D)  ysE Cuens @lli_sdld Blaa BmssiuBaug)

5. The frequency - differences of Raman lines depend on the
Nature of Scatterer '
(B) Frequency of the exciting radiation
(C} Temperature _
(D) Frequency of absorption

@umoan eufluler siflittlouair CeumLtr( ereng smThgaTeng) ?
(A) SAgndlen @usvens
B) Hareuerwb sfliaisfler o8l TR e e

(0 Geududlenaw

(D) 2. sauigdilen oifl ey ereimenesT

6. The separation in which the energy levels arggequally spaced is
(A) Vibrational Spectra Rotational Spectra
(C) Rotational -Vibrational Spectra (D) Electron Spectra

a5 Hipwremaudian 9ALG0 @ bnd L ks s P Qaialluliss siemwbgidars?
A) ofirey A B) spns fimwreae
(C) aswphél- sxdlivey Fiporency (D) Slemanay Hporeana

JSOPH/19 _ 4
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: |
© = _ (D)

In a double slit experiment, light rays from the two slits that reaches the second

maximum on one side of the central maximum travel distances that differ by

@A) 2 2

A

wms @rlen Yere| el @rerr(h (g)@bfﬁ.}&;ﬂﬂ@&@;b@ gaflurerg) enwwis QusLLsSen e

ussgdlaneter @Qrawimeug QUBLEDS DL LDCUTE SiF SLHS UTMs SPERT Ut

Caumu B élemmerr.

@) 2 B) 22 e
2 ' A

(C) = (D) .

In Raman effect, when the temperature of the scatterer is increased, what will

happen to the intensity of anti stokes line.
(A) intensity of stokes lines increases
J intensity of anti stokes lines increases

(C) nochange

(D) intensity of anti stokes line is more than stokes line

@nmen edlenarelich, Hzmena qﬁ)u@‘ej‘,g,;m Qurmefler Geuiuflevevens o WiTSFHDLOUT(PG erdiT
avGLmsdler Qedley erbg LMHMLD FHLIGLD - '

A)  wGLrs euflulien QeMey oiflswrEwn

B) i wCLrs euflulen Qedey sifswrEbd

(C) e@Bs wIHHAPL Qdame

D) adir vGLsen eufiufer QeMley eoGLréen euflufien QeManeu efL s

5 . JSOPH/19
[Turn over



9. yzzmﬂton-J acobi theory, the new coordinates and momenta are

10.

11.

constants
(B) the same as old coordinates and momenta
(C} zero

(D) the inverse of old coordinates and momenta

apmiléoLar-grésmd QaraTensLs Litg, LS SLWIRISET DDMID 2 HGBIGET -
@) o | '

B) uveypw c%u_lr;éJa;dT mg’)@]fﬁ 2 &Mk &6 @@U. orSfl @QmaEEn

€ & | |

D) uespw BpwIBGET LHMHIL 2 BokGala Samadipres B HaHED

Euler’s equétion of motion for a rigid body 1s

) Ly = wawy (I, = 1)+ Ny ®B) Iy =wuwy(I, +I;)+N,
©) | Ly =ww; (I, -13)-N, : (D) Ilwl .=u"2w3(1:2><13)+N1'
0 HLOGUN perflen BusssApsTar plaflar saLnh.
@AY Ly swaw,(,— L)+ N, B) Ity = wawy(Iy + ;) + N,
€y Lty =wwy (I, - I;)-N, D) Ly = waws (I, xI3) + N,
In the Lagrangian L =7 -V, the generalised potential V may also be referred as
d velocity-dependent potential = (B) distant dependent potential

- (C) internal energy of the system (D) momentum dépendent potential .

er&Grenglwies L=T-V a6, G]ufrgjmm \Sleren(pgsh V. ereueumm SPULLGADS?
(A)  SwsCasd srihg ldmanpbsib B) s sTiGE Wenen(pSIID
©) s s arat () oHped D) o psid sris Beranigsstd

JSOPHN9 | 6
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12.

13.

Assertion (A) :  For type-2 canonical transformation, the generating function is
i Fg(q‘P?Z):E(q)Q:£)+RQ:

Reason (R) :  Canonical transformations are type of Legendre transformation.

(A) (A)1s true, (R) 1s wrong

w Both (A) and (R) are true, (R) is the correct explanation of (A)

(C) (A)is false; (R) is true _
(D) Both (A) and (R) are true; But (R) 1s not the correct explanation of (A)

b (A) '+ 2> cvens Pluio fevomppsBipenar sysssstiy F, (g, P, 0= F (@, @ 0+ P&,
amyentd (R) : Hlww fleveorpmhiser Geogar it flemewmhnssler eiamssearmELb.

Q) (A & gemo (R) seun ' '

B) (A) wonb (R) @ras@®w &fl; Coaib (R) GTG'UTI_Isj (A)-elmasrer sflwner eflenésid

©) &) saup ame (R) &l

D) (A wpmgd (R) @rem®d grﬂ; e (R) ereinigy (A)-efipaen sfluimen sfarésivde

A deflected simple pendulum makes angle # between rest position and deflected

position: The kinetic energy associated with the system is (-0 is generalized

co-ordinate) _ |
A T ——1~m.E;’2 - MT :lm(h?-)z
2 2

(©) T:%ml(é)z - (D) Tzé—l(mé'?)z

em dessiu’ L gafl sasw sag @Qusslloor Hloaseh efessiulL HlowsEn
Qe Cu 6 ereip. Caravsms 2 (huTs&GHDG. Qb s@wubea QuEs PDDE
(0 -Qungientd WD)

@ T-gmé B) T=5m(6)
© T-= %mué)? - D) T-= %z(méf

7 JSOPH/19
' [Turn over



14.

15.

16.

JSOPH/19 | : 8

The generating function in Hamilton Jacobi theory is known as
(A) Hamiltonian .~ . (B) Jacobi identity
M Hamilton’s principal function D) Lagrar-xgian_.

apmilei_en RIGaTY Gamaransuilen < &&e sy —————— 616 SMP&ESUURE DS
A)  apmAGGrafluer - (B) sGsmd g
(C) aprdlasn pgenanws gy - (D) -Qasprgrdluen

Angular momentum about any axis through centre of force is

(A)  Zero S (B) Infinite

M Constant - | _(D)' 27”

eww efleps euBiGu Qaéggub. GBS R WSS Qun@ﬁs Garenr 2 pglomang)
2. | |

A & . B) @ueioansg -
© e ® Z

A rigid body rotating about an axig fixed in space has this number of degrees of

freedom

A 0 | v

© 2 | | ®) 3

OQauafllder Hevar Pmssrur Heter gui@oraded spad elepliyder gm QUIGERSES
Bbsemen s g @Tenor Ligsar Q) HHEGID ' '
@ o0 o ® 1

© 2 | - ®) 3

(9]
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18.

19.

U

The statement stated below is o law of thermodynamics.

If two bodies are in thermal equilibrium with a third body, they are also in thermal
equlibrium with each other’.

Zeroth _ - (B) First
(C) Second (D) Third
&ECpujarer apmrang) Qeutiu Quiss elldlwngid.

‘@ Qurmlser, apampreusns ¢ QummesLear Geuliu &LopﬂsmuuS]Gu QmE@GL ulssa

- 9IS @ QunmLsEnd Geuliug swfleaeulasre @ms@En” .

Aa) &y ' B) wse
©) @ran® D) ey

If number of component is one and number of phases is three, then the degree of
freedom of the system is

A 3 B) 2

€ 1 | o

S el samsaflen aramaniléams gatnraa|b, s Lnisealler aarailséms apennreeyw
BmHST, AHhs Slewwliler o Menwls Ly sefler areareanisans

(A) 3 B) 2
©) -1 ‘ D) 0

An inventor claims to have developed an engine working between 600 K and 300 K
capable of having an efficiency of 52% claim is

more than Carnot’s engine efficiency
B) less than Carnot’s engine efficiency
(C) equal to Carnot’s engine efficiency
(D) enough information is not given

600 Qseefen wHmd 300 Qadedan-é@ Qe Cu Cauma Qe 52% QusESDar 2 L
R eTEhdleanar aulg auamdseurme) GCamriLihios).

(A) srran’ ergpdlafler @wis@ Hoansa 2idswrens

(B) s er@epélafien @uwis@ HnesE Ganeurars)

(C) amianmi ereplaflen QuisE HmenseE Fwiomes)

(D)  Csmeuwrer gaeusdser QarHssiiuLeSldamea

9 JSOPH/19
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20.  The conclusion drawn from the equation for ideal gases (both for iﬁdistinguishabl_e

. - - 32
and distinguishable) S =% NK + NK log[%(zm;l:ﬂ‘ ) J+ Klog N! 1s called

2

# GlbbS paradox (B) Gibbs fuﬁction
Sackurtetrode equation (D) Gibbs probability

@Qeldlu  eamydler (Ceumu®ss @ywrs oMb GCunuPsssmugw G}

312
swaUT g Slphs  TOESLULL  apya). S= % NK + NK Iog|: ﬁ[ 2am KT ) }» Klog N!

14 h?
BGRPESIL @a.@
(A)  Auev (PrEseny {(B) &uoev emiy
() sméEmT OLL GG sweun® D) Qv Hsp Hpod

21. According to Maxwell’'s law of distribution of velocities of molecules, the most

able velocity is than the root mean square velocity.
Less - (B) Greater
(C) Zero : ‘ (D) Equal to one

CusQeumeian e9RGWNs SPulien Ly, pesspsalia HamsCaussdauy - apwssmmpsafien

Ble srsHw HavsCeugionang . sgnsf sy Caussgiss <5 S BEGL
A) @oneuns (B) sflswis
C) & (D) gdnss sob

22.  Which one of the following functions is not written in terms of the canonical
partition function? :

(A) the Helmoltz energy d the entropy
(C) the enthalpy (D) the Gibhs energy

Epaumd  smiyselld g gy omSsfasiu  ufte smieus  Qstaw(d

apsiuReudlerana? .
(4) GCapdGum ey SyHned (B) erem GymQ
(C) eangnes s D) Auev Hna

JSOPH/19 10 ‘ | S



23.

24.

25.

U

The Vander Waal's equation of state is

(A) (P+U%)(E+b)=§7’ ‘ (é) [P—ai] G+b)=RT
(C) [P~%] @+b)+RT=0 w((mé’—) (afb)zﬁ'r
Bleneésen eurani it eumeben &warum(h

(A) {P;;J(aarb):z_w (B) (P—%J G+b)=RT
© (P—{%] T +b)+RT=0 D) [P+§2~J (a-b)n?_i"

For substances obeying the Vander Waals equation of state, the critical
compressibility coefficient is :

A) 0.355 (B) 0.255

\t_f 01375 = (D) 0.175

eumerL_fieuméven Hlened Fwearum_iwn@ sL(UuUBL QUL sErssTar wImblao Qméss

@GSUT&SLDFI’@TQ]

(A) -0.355 (B) 0.255
C) 0.375 (D) 0.175

The expression for specific heat of metals is

(A) A’T + BT? (B) AT? + BT*?
(/ AT +BT® (D) AT®+BT
2 Carsmigafler Qeuliu eramartiharear Caranay G0
() AT BT - (B) AT? + BT?
(C) AT+BT® (D) AT*+BT
11 JSOPH/19
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26,

27.

28.

In a nuclear reactor, the function of the moderator is .

(A) To absorb neutrons

~ (B)_ To keep the reactor from going crifical

- To slow down the neutrons
(D) To absorb heat from the core

P DIEWGEH(H 2 enaruden, gmﬂuunw&qﬂm umﬂurrang,}
(A) '[E]uz_l;rrrma;wm &L&mn@gg '

(B) 2 emaw Gonswrd) edlLmwe shéEHng

(© Pt imenaeien Gausbmss GeniHng

D) o eeulern e Qaliugas e L swidng

Curie temperature is a property of which of the following?
(A) Diamagné_tic materials .
(B)y Paramagnetic materials
Ferromagnetic materials
(D) Both Para and ferromagnetic materials

A QauliuBlos aeTug) YaraumaaeudmIeT ereuhfien Leny?

(A LwrsmasLQunLsd

B) umpr eMEELRALAELSET
©) QuiGyr snpslCurglse
D)  unpr LHYD SGUTCTT SABBL QumLET GramiHiv

Joule's experiment, carried out on a system comprising a fluxd consisted of
(A) three-process cycles

M two-process cycles -
(C} one-process cycles

(D) four-process cycles

il eparhepa gg*bm Gmg,m&'@ 2 CLPSELCLTE. BNGEHUIL G glyauoreng
2 arem_&Alwig)

(A apem Bapoy spmsET -
B) Quer® Bspay sHmser
©€) o Pspey sHmsdr

D)  preng Bape| sHpse

JSOPH/19 " ' 12 ' - 5



29,

30.

31.

32.

Which of the following statement is not true for nuclear fission reaction?

(A) Large amount of energy is liberated

- (B) A heavy nucleus is split into two lighter nuclei

(C) . The process is possible at room temperature

. The process does not leave any radio active wastes

é@:é;&,@ Yerey eflevanuiier SsarTL sadHmISEHEE6T 618 Ig,eu,rgrrsm@?
Q) <dswrer ypnae QeuallBdns

(B) sanwrar o sm Qe Sm 2 Lsmésans 9f&mng)

©) @bs ear e Qeutiuflevauie Haws sagws)

(D) @y enen arhs ellgomen sdi eiFs siflayser el LiuBeudorane

In two-dimensional hexagonal lattice v 1s
(A)  90° , af 120°
(@) 10° ' (D) 180°

@ A ufwmest 2mraGsren saflsECarancuule, v g

A): -90°, . B) 120°
© o (D) 180°

Mass of a neutrino is

(A) Same as that of an electron (B) Same as that of a proton
(C) Same as that of a photon W Zero

By MGarmeSlen Hlenmuwimeng :

A) eaes grafer flenmé@ b B) yGym'Lreflen flenpé sod
(C) Curlinefler Hlenmé@é o D) &

How many neutrons are in the nuclide * Br?
A 81 (B) 35

& 16 | (D) 82

*! Br— oigniéamedle arpgman Qgi'_unéimdr 2 Gremen?
@) 81 | B) 35

“(C) 46 (D) 82

13 JSOPH/19
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33.

34.

35.

36.

JSOPH/19 . o 14

The number of space groups exhibited by crystals are
230 : (B) 220
(C) 240 . ‘ (D) 200

Vig5misafleh 6rS5enan cuansITe QL SHG(PHeaT 516w QL eTemg).
(4) 230 (B) 220
(C) 240 ‘ (D) 200

If the amount of energy released per fission is 200 MeV, the power output of a
nuclear reactor which consumes 10 kg of ,,U** per day is

(A 7.61x10° MW , (B) ~ 1.36x10°MW ' .

W - 9.48x10° MW D) 4.92x10° MW

geubleuT(H e nﬁ]maﬂm.@ungm 200 MeV gy ppen Gsuaﬂl;lu@ggu.b DY N0 (T BT
10 kg o, U2 I QanarenGownenmme sigern §par

(A) 7.61x10° MW (B) 1.36x10°MW _

(C) 9.48x10° MW (D) 4.92x10° MW

According to Kepler's law, the radius vector Sweeps out equal areas in equal
interval of time. The law is a consequence of the conservation of

Angular momentum : (B) Linear momentum
(€) Energy (D) Moment

- Qalierflén gy, <4y GausLi ssTemsails s Lliysmer sLsAng). abs <ifleddremio

eflenereuns @eueildl 2 drerg)

(A) Ganesro pgd (B) CpraCanl(h 2 pgd

©)  apoe - D) Amiusdmen '
The period of a compound pendulum when suspended about its C.G is
(A) Zero | w Infinity

(C) Cannot predicted (D) Maximum but finite

G gl 2a156 sipan LY @wwsHéd AsmsedHn CUTg siBen Siamwey G;r#mb GTEHTEn ?
(A) .&l‘._@ : (B) @pqedleom wdly
(C) seflss Wprywrs - (D) @flsulsb geanmen Gumlyu_lgj,é;a;lilui'_l_@

v



37.

38.

39.

An orbit in which a satellite appears stationary relative to any point on earth is
called

(A) Geo equater orbit (B) Geo inclined orbait

(C) Geo polar orbit - v’ Geo stationary orbit

Ll BHa unie@n Qumwsl @ gmarsGarer Hlaowns Hipug Cure @@a;@m Gurg)
3§ SHHIUGL UNTDSEES erenmy QUi

A) yel Log,‘éju,: &HHIUTDS (B) yeil smiey sHmiLiLT®S

(C) yel wpewan sHMLILITEDS (D) yel flewe Hmsd apmILITDS

A pilot on a space ship moving at 0.86 C away from the earth sends a laser beam
signal to earth and measures the speed v of the same to be

a) wc<e : w,,:c

© v>c M) vzc

ylenw el (® 0.86 C Geussdler Qaaguid eflamawGmeamler aflwrafl oimdmhg om GCagr
gaflssnapaw yillew Crréd urisadort. Casgr gefléaneannudler (?Gua;gﬂmem v eflwmefl
Ser&E WD Cung), =ig)

)5 vze (B e

+ (C). v>c ' : D) v=zec

In Lorentz transformations x'= y.(x —~vt)then y=?

1 : . 1
& ® rarts

1-— P
C2 V2
1 1
© 7= D) 7=
l/'2 V2
c_2_1 -c—2+1

emyerey 2 (HrHnsdle x' =y (x-uvt) aafle y =?

[

@ 7= = ®B) 7= .
14 L

l—c—2 l_V_E

© r=— ® 7=—
vV VvV

i ] —+1
(.‘2 c

15 : JSOPH/19
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40. If J is the impulse of a particular force, what is i—i?

(A) momentum ' ) wchange in momentum
{C) force ' ’ (D) change in force

am GHUALL msicn sanssnsg J eaafla %{— 6TEITLIG)| GT6bT60?

(A) =psm (B) 255 Gaumur(
(C)  oflens D) &lers Coumur®

41. Which of the following objects has the largest momentum?
M A bullet fired from a rifle |
(B) A football quarterback running at top speed
(C) An_horse walking at about 2 miles/hour
(D) An elephant standing still

SpaarL erhg Qurhl s s LLe a_;'rggg,‘é,la)&é; Qareawng. mEHDnE?
A) g sULTESGDEHSs sLILL R QaeliuBib Gand

B) =dsulsCGausgdla 2 mssalLEIL ST LGS

(C)  mweaf Corsgse Qren® awe Caiassl ‘r_r,l_é;@.b @Slevy
D)  semsaupm HHEw wrear

42, - Consider two particles of masses m, and m,, and velosities v, and v,. The centre of
mass of velocity is

mm., +uou m.u, +m,u
(A) | R vz { Mty T Aeava

VU, m, +m,
' U + Uy ‘ nym,

@ gja;ma;arﬂm Blenpsar m, wHOID m, WHmLD g‘;]m&@ma;rm.sm v LHYD v, e
smEGaumb SensGeoustisenar Hlanm ELOWILDATET).

m,m, + v v m,u, + Myv,
(A) 1772 172 ) (B) 11 2vz
U U, - m, +my
©) m,v, + iyt ' (D) nilul + myu,
) U+ Uy ' m,m,

JSOPH/19 ' . .16 : B 5



43. Expression for velocity of escape from the surface of the earth is

1
V,=42gR (B) V.=
ﬂ £ : ) 2gR

(D) V. =2¢R

yludler Copuriible @mbsg sLNEE0D Seans Cousdamsg GeuafliL(BSE

1
A V. =42gR B V =
( ) e i ( ) e ng—R
©) %=§;—R (D) V,=2¢R

44. Match the following and choose the correct option given below:

(a) Impulse ) ek Ul 120
: : my +my
(b) Newton’s experimental law of impacts 2.  mu, + myu, = myu, + myu,
(c) Reduced mass 2 Sy e
(d) Principle of conservation of momentum 4. Uy — Uy =—e (g —Uy)

(a) (b) (©) (d)

Ky 2 3 4 1
3B 4 3 D 1
(@1 2 3 4

J 3 4 1 2

Yereumeuareupern @event Csigg 2usnE SCp Gar@ssuul(Hearer &rﬂu_lrra’r eflewL_enwid

Qsfley Qauwis.
m,m
: ; 1. s A g

(a) sanssTEE . e
(b) Cursaisster L aflar Cangaman b 2. myu, +myu, = myu, + myu,
(c) &@é;a;uul;l_ fleom SRR
(d) 2.5 SflefeTaming S&giaD 4. v,-v, =-e(u,-u,)

(a) b (© (d)
A 2 3 1 1
B 4 3 2 1
© 1 2 3 4
D) 3 4 1 2

17 JSOPH/19
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45. Match List I with List II and select the correct answer using the codes given below

the lists.
Last I List II
(a) Length contraction 1. B*=P€*+m ¢’
(b) Time dilation sy I I B
. c"
(¢) Energy—Momentum-relation 3. m= Yo
LY
c:.’.
(d) Variation of mass with velocity Ry P -
o2
e

@ ® © (d)

g 2 4 1 3
®) 1 2 3 4
©) 4 3 2 1
D) 3 TR | 2

ulgwe I erer uigwe II - @ Qurmsd. U guaseErsE SCP QasrTHésLILL HeTer
QLU mbg sflurer ellmLsamars Gsfle) Cwis.

uliguied I - ulguwe IT
(@) Ber smEsD 1. E?=P2C®+mic*
: 2
(b) Gpr efifley 2. I=k 1-%
(© <dHno-2psD Agm_my E im0 -
: U
e

(d) SeaeCaussdamer QuTmsg Hlenm wrmur® 4. ¢ =

o)
(@) (b) (© (d)
A 2 4 1 3
B) 1 2 3 4
) 4 3 2 1
D) 3 4 1 2

JSOPH/19 18 =



46.

47.

U

Find the charge density when the electric flux density is given by 2xi+3yj + 4zk

A) 10 M 9

©) 24 (D) 0

e, umw SiLigHufar ULy 2xi + 3y + 42k arafled Wengm L iLigduler L srer.
A 10 B) 9
©) 24 D)o

Which of the following statements are correct?

(1) Ampere’s law, Gx ;é =y j can be applied to steady and unsteady currents.

»
-

(2) Maxwell's equation, VxB=,uoj+ ;1080% can be applied to both steady and

unsteady currents.

(3) First Maxwell’s equation can be obtained from Gauss law.

(A) 1land2 | G 2and3

(© Tands M) 1,2and3

Wemmeumd spmisetiey ereneu sflwraneneu?

D) b o, Vx B=pd Syren oppib Eypp BenGanm’ L iisEnéeL LLETLGD

]

(2) CusavQeus e (), VxB= Ho J+ o €o % Eymen LOHMID Srom
BenGamm L iisEséEL LweTu@n

3) semb Cusa@eusd swerum® srev edlduledmrg QupLiLBEng

(A) 1 wHmb 2 B) 2 wvpgw 3

(©) 1 womw3 : (D) 1,2 wpmw 3
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48.

49.

50.

JSOPH/19 - 20

Let u and S be the energy density and poynting vector. Then, the expression for
local conservation of electromagnetic energy is
A) 2% .v5=0 By Sds ol
@ 22, | ® 2 9.5
g RS @) 210v.S=0
ot ' ot
BDMED LTSS U HMID LUMey i GleudL it S eréinas SUGuTgy, -u@‘é\&rrr'r WOSTSTHS <4MHME
wrpré Cam_um’_ig e Careaneuuwimeng.
A 2%y gl B) i yscah
AT : ot
@) -Ziv:5=p D) 2 svis=o
ot ot
The Laplace equation is deduced from poisson’s equation with the consideration
given below ' ;
: ' ]!
Q) p== B) p=-
C) p=-«x d p=0
emiemav werun(p), Lmigmer Foemumig é0(mBHa) Spase a@wnmﬁ,@@uu{. g,@aﬁlé;a;@jmb‘
1
A) p=x B p=—
: . 2z
© p=-« @) ‘=0
The wave impedance of free space‘

Q) - Z,=\us RSBy s ‘/;—E
" 4 zo;\/i’—? | ©). Z, = Jeuiguiy
GeummMlL_gdler jenevdle LoMLIL] e
B Z~Jmw - ® z[,:\/% ,
© z= [t e D)  Zo =eom0o

(V)



52.

53.

The current flowing through a circular coil is halved and the radius of the coil is
doubled. Then, the magnetic induction at the centre of the circular coil is

(A) 4 times the 1nitial value

(B) 2 times the initial value
(C % times the initial value
\1 % times the initial value
@@ eulLgmater G umybd BlearCearm b urdlurseyd, eul Ldgmaflar oyrb
QmwLristsayb wrHDULUHEDG). erafld, eul L& smeflar emwwsse UMD STHSSSI6TL 6O
4)  <rou wdHieuiCured 4 LILRETE &) (HEELD
B)  =rbu wHleutGured 2 LLkRIGTE @) HEELD
(C) <yyu wdueuiGure 2 LLRETS QMHEEGWD
(D)  @prbu wdlueuliGured % wLkisTs @) HEeELD

An electric current of 30 A flows through an infinitely long thin wire. The absolute
permeability in free space is y, = 47 x10 "NA*. Then, the magnetic field at a

distance of 1 m from the wire on a line normal to the wire in the units of
micro Newton/Ampere/m, is

@A) 18 - | (B) 12

€ 3 {6

wpiyeed) Herb Qarerr gm Gwaelw swi@uflear auflCu 30 g wlwr Wengryb urudng).
Qeupdl_sder sallflove smbs 2l L@SDar 4 =47x107  Bwl L er/bQui’  ELb.
SUCurg, ewsCrr Byl Lear/ b Qui/5 eam se@sale, &bGsE Qem@ssren
Camiged sl mBHE 1 B grysdle 2 drer &nbgLl Lewreang

A) 18 i ooy B) 12

© 3 D) 6

In liquid the dielectric substances, the temperature-dependence of the orientational
polarizability «, is (T — Temperature)

J oy o T B) o, T

(@) gy o= T2 @) e e T2

Areu WenasL_gzm0 QurmLsefle, HagarT aareunsssSner a, -ar Qeuliubleneé smirUTes)
(T - Qeutiurblenev) ]
@) T B =T

(©) . ey T D) a, < T*

21 JSOPH/19
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54.

55.

JSOPH/19 ' 22

According to Gauss Law, the Electric field due to an infinite plane sheet of uniformly

distributed charge is . (o 1s charge density).
A oe ® <
€o
g( ot ' A
2¢, : ®) 3&

snev elfleow vwearuBSS, FIme DWLTSSIULL @6 WigeDT T L S5 19.6) 2 (Heum@Lb.

WlerLjeuLomensg) 2G0. (o - Bergn L Qsdlay)
VI ®) =
£o
a - a
© 2e, M) 36

Which is the intensity equation of Electro magnetic wave which propagates through

a conducting medium?

L I=%.9VE§ (B) I-sVE:

(©) I=%VE§ (D) I=%£E§

Wlenanbg Siemeser, e sLddluler euflurs eoabCung, iger Cadlelihssrer Fwerum(

wimg)?
A) IzésVEg (B) I=cVE?
(© I=%VE§ D) I=%5E§

U



56.

57.

58.

“The magneto motive force around a closed path is equal to current enclosed by the
path”.

This law is
M Ampere’s circuital law (B) Biot-Savart’s law
(C) Stoke’'slaw (D) Tangent law

“&(1h eLpig W &HHMle G)JI‘QGU_E QEwLI{HLD &ThHS @ua@aﬂm&mnm@ 2B ePlgLl &Q)gﬁ]ﬁm auflGw
um b Qurgs WerGerm_ L5 nH@ &wib”.

Cupsa aldwmeng
Q)  yowlwufler sHo 694 (B)  wwril-geuri ed4)
(C) evCLrsé el (D) Cren@Qgem eflg

Equation of continuity is

(A) curlJ+6£:1 . d djvJ+6£=0
ot . ot
op : op

C lJ+—==0 D) divd=-Xt-=1

() cur +6£ (D) \' S

QaTLi&él UL swearun() erearug)

dp ; op
A 1J +—%= =1 B divd+Xt=0
(A) cur +a.c- (B) V-+6t
op 1 op
= = D) divd=--=1
(©) curI_J - 3t 0 (D) v =

The direction of propagation of electromagnetic wave is given by
(A) E-B B) E
(€): B M ExB

Qar@ésuul_Herardle WaTsNHE e LTab g eremug)
A). E-B (B) E
© B . (D) ExB

23 JSOPH/19
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59. Thé principal effect of the perturbation on the initial state is to -
(A) Change its magnitude
(B) Keepits magnitude
(C) _ Keep its phase
Change its phase

Ggnhm Hensvullen @gbygnmeﬁ]ér APSTADWLINGT GNNATG DIGEHT
(A) siemeneu bIPNaCS

(B) - =ieneneu S1wuGw ereugslmOuGs

C) slLsdamen @iy Cu masHuuuCs

(D) asl;_l__gﬁmm_mrrmglmGg,

60. The angular momentum of the electron in hydrogen atom can possibly be

) h ' h

(A) i \ o

©) 2—; o o *
¥4

mapl e Samelier, arawdl gaaficn Camesr 2 BHWL wing).

h h
(A) o B) F-
© 27 ' . . (D) h _
: T

h

61. Complex functions and the corresponding function space is called

(A) Minkowsky space ~ Hilbert space
(C) . Empty space _ (D) Phase space
- Alsseumen FTitLset wHmb QFm_fiyenwi smiLy Gent Qauaflents ———— grenflGomb.
Q) BarCarevdl QenQaief B) abeGum Ger Qeuaf
(C) Geaundl. QL Qeuafl : D) &l Geor Qauaf
JSOPH/19 _ - 24
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62.

63.

The ner product of two state vectors v, and y, is defined as

(v, %):gx; v, :Jg/;(r) w, (r)d’r is a number. The state vectors are said to be

orthogonal when : .

j the inner product vanishes

(B) the inner product does not vanish

* (C) the inner product is infinitive

(D) the inner product is finite

@resr(p hlenev QeusLmiraefleo Ve HOID Wy 2 | Qupésemeng)
War Ws)=Va s :Iw;(r) v, (r)d’r  eaeaugns amyunssiu®n Curg f eramemTs
@@é;élme_ﬂ. @eueilgant(h) Hlenev @.G]Jé':t_l'rﬁ'&»@Lb QariiEsgimw AsTaRT_ el eTampmed SieupBlern
(A) Q_L:.Q-Li@é;&[b-mgllll_‘ emHg 6lHLD

B) 2 Qumssn wHLIL wemHS e9LTg

(©) 2 Quumssn wdi apyeleluirs @msELD

D) 2 CQumssn wHiy uemTumssIULL g

For ./, =% and J, = % , the total number of eigen states are
@A 9 B) 2
(C) 12 24
J, =-2— WwHMmID <, =g arafle) oigean Qorss naaflan Haosmer samrédH
@A 9 B) 2
©€) 12 D) 24
25 . JSOPH/19

[Turn over






