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11.
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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
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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
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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
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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

[Turn over



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

19 JSOPH/19
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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



il

64.

65.

66.

The uncertainity in position of an electron is 4x107'"m, the uncertainity in its

momentum is (-7 =6.6x107**)
(A) 2.254 kg mlsec 6 1.65x10 % kg m/sec
(C) 1.65x10* kg m/sec (D) 1.0225x10* kg m/sec

e s graflar Hluwflemewu Qurmss suiur® 4x107° m, sigar o hsses AuTmHSS
swium® ereer (- h=6.6x107*) 7

(A) 2.254 kg m/sec (B) 1.65x10* kg m/sec

(C) 1.65x10 % kg m/sec - (D) 1.0225x10 % kg m/sec

Find the least energylof an-electron moving in one dimensional potential box of
width 1A, given mass of the electron is 9.11x10* kg and h =6.63x107* is

(A)  9.1x10*J : (B) 9.1x10*J
9.1x107'°J (D) 9.1x10"J

em ufloresr Quiiguler gD 1A wHmb - sl graiar Hleop 9.11x10'kg wHMIL

h=6.63x10"", ol pamb aTadL_grale G®mnhHe <BLHD eTemen?
(A)  9.1x10%J B) 9.1x10*J
(©). 9 1x107°J D) 9.1x10"%J

Dirac’s equation in a central field refers the spin angular momentum of the electron
as

(A) S=%h J S=%h6-

(€)' ‘s=tlyts D) ‘S=—%h

1q.7T& SLOSTLIMG&T Lilg. el Ljegdled erevs_rrefler snapnd Camenr 2 bs0

@A) S:%ﬁ B) S=3hd
©) sz--lz-a& D) S=—%ﬁ

JSOPH/19 : 26 | =



67. The equation of Born approximation

amplitude 1s

A)  f(6)= —;ﬂ ]’ Sin(qr')V('r'),-'z dr'

0 az

o2 slaie)rar

h qr'

method is used to evaluate the s.cattering

1(6)= g:lij’ sin(qr')V(r‘)v_"zdr'
il o

’

O f(6)== i# .[ sin(q,.f)zfr.c)rrz dr

24 7 sin(gr)V(r')r*dr’
B) f(6)="3 J =
\_ —2u ¢sin(gr)V(r)r*dr
O

For a pure rotational spectrum a molecule must have

- 68.
(A) two identical nucle1
(B) pure vibrational energy level
(C) electronic and rotational energy level

d permanent electric dipole moment

S &LP6) BIMLTMEE R epeédan CaTaihés Couag wg)

A) gamGured @) e SMHEST
B) sw sifia HME WL L LD
(©)

D) Hopsy Wer Qmupaar HmULSper

Llemenem)l LOMMILD &HLPE BLMMED L L LD

27
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69. Choose the correct answer from the codes given below :

Assertion (A) In an N-channel enhancement mode MOSFET, free electrons
are induced in the channel.
Reason (R) z Charge carriers enter the n-channel from source to drain.
(A) and (R) are correct . :
(B) (A) alone is correct
(C) (R) alone is correct

(D) (A) is correct (R) i1s the correct reason for (A)

Spssan GHSEsaembs ofluren aﬁlmn_a)u_r‘é, Caihos®H.

samm (A) : N-sreveumis edfleurssiiuniig MOSFET-& sl Lpn Gr@)ésl;r;rr@'naas?r
| sroaumnde giam_ru@damnar.

smyenrd (R) : e swliunanser ppasddmbs agstToe GCrréd n-sraeurudd

mienpdlenmen

A) (A wpgibd (R) &

(B) (A) wl @ &

(C) R)w @wearf

D) @A) sh, (R) (A) sgsnen sflwnar smyenmd

70. In a forward biased diode, the minority carrier densities at the edges of the space
charge region vary with distance as

(A) linearly (B) quadratically
w exponentially (D) logarithmically

@M parGamss snmaswearer el Cumge, fnmerey e L giseasaflar oiLTE8wrens
Qeuafl WBergyr’ L b @)L sHen prmusaflellmbg) wrmU@L eflgneang)
A) Crflluers | - (B) @ouygsstansns

(C) - spsmswns D) wvLsmsWTs

JSOPH/19 28 R



71.

.72,

73.

(V)

When silicon controlled rectifier conducts appreciably, it has
(A) zero resistance low resistance

(C) resistance of few hundred ohm (D) infinitely large resistance

Afganan s QUUTLE HmsHunars - -@‘I]'jllllll_(l]-l_gg;é& Siorey  sLEHOCUNE g

ewl Gubiima@w.
(A) &l Hegem_ (B) @eopamen Waigen_
©C) . @ e mrm gub Wempen D) rmdler aq'af,]&;.@é@an_ _

If Ic = 9.8 mA and Ir = 10 mA, then the common base direct current gain (a) of the

transistor is equal to

J 0.98 (B) 1.02’

(C) 102 | | (D) 98

Ie = 9.8 8.y wppd Iz = 10 V.. aafled, Quig Sigeuml Blarahpawliden G;ﬁr‘rﬂews

SlenCanm_LgSlenm OenGemiw Qumssiwreng) () H@G& LS @@S@IL'D.
(@) 0098 - (B) 1.02
© 102 | D) 98

Disturbance in the EEG pattern resulting from the external stimuli is called
(A) provoked response - : (B) affective response

evoked response (D) impulse response

Qavalliiyp sIrPsoseflen olevareuns GG angeisda GenLy,m ae&rar@weh@_

SienpssluGEng -
(A) gremqw udle ® o emrtéflarione L
© OGoelsQsiamipgugd . (D) ey eias e
29 - - ~ JSOPH/19

[Turn over



74. The continuous power dissipation Pp of a field effect transistor is

(A) IpxVas 14 MID x Vps

(C) IpxVp (D) Ibp x-Ipss
@ Yaalemarey yraidlevL Mer Qgem i unme eienrigi Pp erenug) : DG
(A) IpxVes . (B) Ipx Vbps
(C) IpxVp (D) Ip x Ipss

75. In PNP transistors, Emitter Current (Ig) equation is ———— . (Ig — Emitter
Current, Ic— Collector Current, Iz — Base Current) '

(A) Ig=Ic-1Is B) Ig-=Iz-Ic

d_ Ig=Ic+1Is D) Ig:=0

o PNP grrarflev M, 2 fpriurer WerGammL (IE) sweun(® D@D, -
(Ig 2 Bipriumer WenGerm L ib, Ic- gpumer WenGanm L ib, Is -oigeumis flenGeanm L 1b)

A) Ig=Ic-1Is B) Ie=Is-Ic

C) Ig=Ic+Ip D) Ig=0

76. In an operational Amplifier, the maximum voltage gain of an amplifier is

(A) greater than 100 (B) less than 100
(C) greater than 1000 w greater than 10000

2 QoéE Qumsdle, sfsuls WaiWss umEs aar EHuumag)

GL0.
(A) 100 &l s . (B) 10069 @mney
(C) 1000 el oflsd - (D) 10000 el st

JSOPH/19 30 | 5



- 18.

79.

Y

Operational Amplifier with out feed back is called ——-—————

(A) Inte grating Ampliﬁér_ : (B) Differential Amplifier .
Cornbarétor - (D) Summing Amplifier -
-_IQGBT@]TI._I_LE) @é)eurré'; Gl Gu@é;élamiu _— - GTE8T a.smlap%sse)m_b.
A) Qg;rrmasuﬁrré;a;ﬁ Qumssl | (B) G’;é@urr@ Gu@é;é]
' I(C)- @UOQeurer . _ (D) sl G Qumsd

Amplification factor for an FET is given by

| AV AV
= ) B :—-———DS
S o
o Atp o : D :.AVGy
© 'u'_ AVge . (D) 4 AVps -

 ssQUuLtg 6t Benac L& sryel adelmhg OanBas ILOSDE?

, AV B u= AVps

(A) H= AV, N - _( ) u Ap
- Ay, _ _ Comy . AV

© H= AViss - ' (D) # AVps
In a transistor; if 8 =200,thea i_s equal to

@ o901 (B) ‘0.992

} 9/0.995'_ o (D) 0.998

g Lymendlavflé £ =200 erémomed o efle iy

(A)  0.991 - (®) 0992
© o095 - (D). 0.998

31
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80. When you apply a triangular waveform to the input of a differentiator, the output is
(A) A dclevel
(B) An inverted triangular waveform
J A square wave form
(D) The first harmonic of the triangular waveform
(1 susmaatlnu@;_’r,ﬁu&'isb.l p&Canan ma 6lgaUS®SH 2 @refL s @a;rr@és@.m@un@ SIS 60T
Qeuaflui® wrg?
(A) Cprdens Hleve
(B). (M SODEL (PECHTEMT DM GUlgEULD
C) m ez @ GugeuD
D) &Camemr ieme wqmggﬂw s Eflens
81. Sky waves are used for radio communication when the distance between the
transmitter and 'the.receiver 18 ——— for ground.
J Too .Long g (B) Too short
(C) Zero - (D) Infinity
S uFU9EED e gnilsEn Qe Cw o arar gipw -1F: @@é’:@ﬂ)@uﬁ'@
Grig Cwir siewavser Agrene AsmmdpeE LweauSs LS.
(A) Léla;.a.;lb YA | . (B) Lﬁ]aseyLb &®DE|
(©) Eﬁgﬁ-] D) wyloanss
JéOPHIlQ 32 =



82.

83.

84.

(W]

The rate of change of angular momentum of a body about a fixed axis of rotation is
directly proportional to

(A) mass ' (B) moment of 1nert1a
(C) intertia | w torque
' Blenavu et SiFemels Lipii& EIIEQ@LD @@ @urr@crﬂsm (’Sasrrsm 2 HSLD AMID eﬁg)u)rrmg] @g,g)@ Crir
aglaflg;gjré,]aﬂ@&@m _ _ .
@) e ®) ﬂmm,&: s Sper
(©)  Poawbd “ - D) wonsEs Hmsed

Which is not the one that 1mp11es a complete thermodynamic equilibrium in the

following? _

'(A)g Thermal equilibrium (B) Maechanical equilibrium

J Structural 'eéluilibriulﬁ : (D) Chemical equilibrium

- SpseRTcuDmIdT  (p(peniDILITE @éut,ﬁu Quisselle swhlmasE STTTOTTEISEH6T
Beowrsg og)? L

(A) Qeuting sodlena | : (B) apdrs swblow

| (C)  @emwiné swflew : (D) Gg‘uﬁé gLoiblane

Amplitude modulation has

1 Carrier wave and frequency and phase remain same

II  Carrier wave and amplitude and phase remain same
III amplitude, phase, frequency remains same

IV has poor sound quality but can transmit to long distance

() MandII | G land IV -

(© IandIII (D) MandIV

S&a UG&GTGI_I'I_?J‘[_T)LDI:I'GHTQJ ' _ |

I - eaid) Sene QMEED LHND SHHTAEIT HMID SL 1L OT&Ig) OTHTS
II ool SID® BmEELD wHyb 6i§& LHMID S L DTGNS LDTHIE

- I &%%s, ifiGeua wHmb slLreag IDrs

IV gdlureng gonbs sr58e Mm@ e Gpdgnmhd uweanilé@n
A Tl whgw HI ® Ioogo IV
© Twpgd I o (D) I wpgn IV
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85. MTI
A

Radar helps to detect
Mountains

Moving targets

(B) Stationary
(D) Buldings

eTbig gy (MTI) proni ereng &@T@lﬂlq.és& o goyflmgy?

(&)
(€)

DGR UGS

B&(HLD s @ oHaT

86, In superheterodyne Receiver :

List [
(a) RF stage
(b) Mixer and local oscillator
(¢) Defection stage
(d) AF stage
@ ® © @@
@A 1 2 3 4
B) 2 3 4 1
4 3 1 .2
D) 8 4 1 2
aur@amed eflemgsgeamaiy ghidude
Ul gwe I '
(8) RF faoe
(b) selLwHmLD 2 61 Hepeudl bl
© sa b e
(d) AF pew
(a) ® - © {d)
@A 1 2 3 4
® 2 3 4 1
C) 4 3 1 - 2
™ 3 4 1 2

JSOPH/19

ol A

o

(B) Hevewrararcuser

(D) sl Rser

List 11 _

Demodulates

Received signal is amplified

Converts RF to Intermediate Frequency
takes signal from antenna

g6 1T

- vamapsd

34

FhEb Asms QumEsEIUHID
RF awr Bem_fflava sifirQeuaarestia omppLb
(AL T

Aswiamsenn 2 amrblambila eummi@ge



87.  The Bandwidth required for amplitude modulation is

88.

(A) , Equal to the frequency of modulating signal
J Twice the frequency of the modulating signal
(C) Th1‘ice the frequency of the modulating signal
(D) (A) and (C) are correct

aSés uamCuHNSHHEG ComauiuB L aL s S e wliumeag)

Q)  uvarGuppb Qs Ceauarryw esmsien o fQauaraflh@ swwns @ mss CeuaTHid
B) asasuier ofiCeucanilng @ mwLmans @ més CeuamHib

(C) msasuler s iQeuamraniien (pbwLRisETs @) (Hés Coudm(Hid

@) (&) wigd (C) &

The maximum deviation of the Phase Modulation (PM) is represented by the voltage

equation V =12sin (6x10°t+5 cos 1250f), then the carrier and modulating

frequencies are

(A) 119 MHz, 95.5 MHz
(B) 119Hz 95.5 Hz

d 95.5 MHz, 119 MHz

(D) 95.5 KHz, 119 KHz

sl uarGupm smeudear (PM) Qumw eleéswrag V =12sin (6x10%t+5 cos 1250t)
aamm Wearan(pss sweauriLre® Qar@ssuu@dpg oafle oaid wHmw uvarGumbd
simasaflar sifieuamsedr panGu

(A) 119MHz, 95.5 MHz

(B) 119Hz, 95.5 Hz

(C) 95.5 MHz, 119 MHz

D) 95.5 KHz 119 KHz

35 JSOPH/19
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89. In Ground wave communication the voltage received at the receiver is

1207 h, h
A urs t r
(A) By
M v 120z h, h, I
7 Ad
© V- 1207 h, h, I
v A
1207 h, I
D V="
(D) a

ST e Haaue Qsm_mied gnld weveanfweler Qupliu@L WeTar(pssomeTs

(A) V= 120z h, h,
: Ad
1207 h, h, I
B Vi Son s ctve s
(B) Y
©) V= 1207 h, h, I
A
: 1207 h, I
D Vet
(D) o

90. How many XOR and OR gates are used to form full adder circuit?
(A) 2-XOR, 2-OR . (B) 1-XOR, 2-OR
d 2-XOR, 1-OR (D) 1-XOR, 1-OR

aggeman XOR wopmib OR umeser R W Fal_ [ SHHed uu.ns&iu@g‘;g;ﬁru@élpgu?

(A) 2XOR, 2-0R (B) 1-XOR, 2-OR
(C) 2-XOR, 1-OR (D) 1-XOR, 1-OR

JSOPH/19 36
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91.

92.

@]

The half-adder logic diagram uses gate for sum output.

(A) AND v{ EX-OR

(C) OR (D) NAND

@M o7 sEmiguler siés aamuLsded s@Bsd Qeealliigns

2 uCGursLLGEDE).
(A) AND sgay (B) EX-OR sgey
(C) ORsse (D) NAND ssay

&5&6L

A memory which is programmed by the manufacturer as specified by the user

during fabrication and the contents cannot be changed after packaging is called

d custom programmed ROM
(B) programmable ROM

(Cj reprogrammable ROM

(D) static RAM

em Hoaaurssd o @marsstudb CQumuysy 2 uCurdlluraryred @désliul L s

2 heuns@ueu Hlrorssd Gsleug wHpw CsTEUlDED Yar o draTL G558 WLIHD

(PlgWITSGID DD P&HSLILI(HeuG)
A) e&@muu flgerssn ROM
B) Hreorssssss ROM

(C) wmy Hyedl ROM

(D) Hlevew RAM

37
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93.  Which of the following memories requires refreshing cycle?
(A) RAM (B) ROM
@/ dynamic MOS (D) Static RAM

Spsaa Hlaaeusmsaie eraundb@ Lssianie swHé Seudlwioreag).

(A) RAM - (B) ROM
(C) @uss MOS (D) Aeewrer RAM
94. In 8085 programming, ————— instruction is used for masking.
J ~ANI ¢ (B) ADI
(C) SUI | (D) XRI
8085 dlyevenweile eris G&u)sbgjmg) &L_Laner wan968 2 e flmg)?
(A) ANI (B) ADI
(©) SUI (D) XRI
95. A multiplexer consists of a set of ; gates whose outputs are connected to
a single ——— gate.
(A) OR gate, AND gate (B) OR gate, NOR gate
(C) AND gate, NOR gate M AND gate, OR gate
@@ udall sluller, He sgaysaflen Qan@lL @Cr e -

&5a|L_a1, QeansslUL (HeTerg)
(A) OR sge), AND sse, (B) OR ss@), NOR ssay

(C) AND ssay NOR ssay (D) AND ssa; OR ssey

JSOPH/19 | 38 =



96.

9.

98.

U

Which of following interrupt is unmaskable interrupt?

(A) RST5.5 (B) RST 7.5
@/ TRAP ' (D) INTR

&1pé SETL_GUHMIET 6Tg) LbaD&S (Plg WS (QWens) GnissH
(A) RST5.5 (B) RST 7.5
(C). TRAP ©x (D) INTR

In Karnaugh map, what is the name of a group with four 1s?

(A) Pair P J Quad
(C) Octet . . (D) Four

sienml cuagUL S8 Brang 1-smers QamarL @(pedler GlLwim wimg)?
A Qeenr B) mrenE (@eur)

©) LB (sLL) D) prens

Simplify the given Boolean functions using K-map.
F=f(ABC)= Z(L 3,5,7)

@ A . ® B

dc M) D

ST UL smg Lwau®sd Csr@sgerer Lalwenr QeuourieaL erallawurégs
F=f(A,B,C)=)(1,3,5,7)

@ A S ®B) B

© c @) D

39 JSOPH/19
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99.  Which of the following Energy is not Quantized?
Translational Energy (B) Electronic Energy
(C) Vibrational Encrgy - (D) Rotational Energy

Sp&saTL < Hna&E) GEUTET_OTESILIL_TS DD T5)?
A  QLluwiey oo (B) eas graflu o pmed
©€) efiomn oo D) sppdl gdoe

100. In Raman effect, if the molecule gain Avm energy, then the enérgy of the scattered

photon is called as
(A) Stokes line (B) Anti - Stokes line
(C) . Rayleigh line o . excited line

@rrwen f@aelds ppessm Avm Hn@R AupLAurwsg Hspaeps CurlLramad
eufll eTéueumm e PESLLGHDG?
(A)  vCLréev eufger (B) adicuGLréev cufiger

(C) prGev uflsen D) Heaisdl suflgar

101. The Splitting up of the spectral lines of an atom radiating in a magnetic field is

called
. (A) gUncertainty Principle _ .(B) Exclusion Principle
/ Zeeman effect (D) Raman effect

RT  Sgenag @ -sthsljashe  sfidifrects | Aporee aflsd

Gifleueng craafGmmd.
A) puliun @ ssseud (B) sa9isms gsgiand
(C) &wen efeveray D) @umoen efleeray

U
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102 The pe1 mitted orientations of ¢ (the normal to the plane of the electron's orbit), with

103.

104,

b i o 2

respect to the dlrectlon of the external magnetic field B, for ¢ = 1 are
j 45,135 | (B) 35,66
() 385,135 ‘ - (D) 45", 66

Qe érrg;g,uqsmb B uQew -g‘,]m&anuju Qumrpsg. € =1 pesrer ¢ Qe él@]LbéT&&Lllul'_l_. '
Sengaet (erOeslyren &Hmib Lrengsuiler sardH e DshiEGsSsTs ) '
(A) 45,135 _ B 35,66,
(C) 35,135 (D) 45, 66

_The unique property of a LASER beam 1s that it is highly

(A) directional : % coherent’
{C) ' intense N (D) pen_etratwe
Q@Gsus'fr &g flem gsuﬂgg]eﬁmnm SETEOLD GTELIZ) HNSD (G 2 uifeuTan ;_.&d“@:
" (A)  Sensg gemenio : 8 (B) oflwue gearene '
(C) Gsfley - (D) ea@meyh ganevLo

‘A barallel beam of light of wave length 1 is incident normally on a thin polymer
film with air on both sides. If'the film has a refractive index n > 1, then second order
bright fringes can be observed in reflection when the thickness of the film is

. . . . A .
@ = ®)
4n

. 4n
Boupeps sthpLe. e Quddu urdlind L_asdnheE -CskiEssTs, B Berb A

Qarar @ qallsshan alpdng. uLwsdear gefldflossd aamr n>1 s Qmpsl.
QA LeNOGD L1 SE 6T SigLOGH 6TeTamens @@&@m(ﬁun@ @\rehrimb aufieos lS]r}a;rr& eflafliby

GsMyb.
A A
@ = | ® o
' A ’ A
© 2 o 2
in n
@ ~ JsoPH/19
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105. - Match the following and choose the correct option given below :
Spectrum : - Region
(a) Rotati_dnal
(b) Vibrational
(¢) Electronic
(d) Nuclear resonant

Lies in microwave {(or) for IR region
Lies'in visible and UV region
Lies from optical region to the gamma ray regmn

A0 NS e

Lles in near IR region
absorption

(a) b (© )
@a 1 2 . 4 3

g1+ 2 3

€ 1 3 4 2

D) 2 4 1 3
Qeneu(meuereuhenn @a)m‘r Gatrrg,g.j 2ISDG 8(85) an@la;asUUL@mm &fl LITeT ellan_anw
QzMey Gswls. _ .
flpwrepey uEH .
(a) &pHA 1. mensioe () Colmn sisifaiy ugs
b) =direy 2. S WHDIb Lp2TST uEd
(¢) Semenam 3. galulfiud uGHuINBES STOT e LGEH euay
(d) a@éséa@ gsdose) 4. d@mew sFfaly ugd '
oL FTgH ‘ '

@ ® . @

A 1 2 4 3
® 1 4 2 3
© 1 3 4 2
o 2 4 1 3

-106. According to STO (Slater-Type’ orbital)- the atomc orbitals are charactensed by the
' part of the wave function in hydrogen type atoms.

w ~ angular ' : ' . (B) radial
- {C) Dboth (A) and (B) - (D) depends on the spin’

map’ e cuenss Signissafian STO (Slater-Type orbitals) iem - ML résefer

LemLTEng), (% Biewa FTTSe —————LUGHmU QUTDIGS DiELOL|LD.
(A) Caremr B) ogsara

(©) . (A) wpgid (B) re@o ' D) - speppiien Quryss

-

IU.
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- 107.

108.

(Wi

Which of the following reason for X-rays are more penetrative 1_:han visible light?
L. Energv of X-rays is very high compared to the energy of visible light

II.  Energy of X-rays is very small compared to the energy of visible light

III. Energy of X-rays is zero compared to the energy of visible light

W Tonly | C (B) IandlIl
(©) 1,1l and I - (D) I only

EpadL ahg sTyasSeane, X-adisanangy sangm eaflanu il eaBimey Hpen sifswns
e _emengy? .
L X-sdlngefler é&,g')g)d)rreurg sangpm spafllien ghmeama ulEHuwturg e siflab -

II.  X-sfiseflen g,nhmeTergs) searemim @aﬂuﬁlm < DmEE @L’Jlﬁ]@ wGung WasE @‘mmm
ITI. X-a;@ﬁra;aﬂsin 2 DoOnens savamm eeflicr sybpera @UIABHLELINg SElLInELD |
@A) v @b | - ®) I wpgn I

(©) I, II wpm I (D) I o @b

Two light sources are at distance d. Screen is placed at a distance D. Pis a point at
a distance x from the centre of the screen. Two rays from the sources reach P and
interfere with each other. The path difference between the two waves is

xD Dd
a S

L& T ¢

(A)

Aran® gl ppeotuset ‘d Ggrenwelar o datar. Sy ‘D dgrenaveiier siemwssliul(Berarg.
denguiien ewwsdd(mHg x dgreaeddd P eadm ydarall e deng. gefl gperisefdimhag
Qrar( gofl sowssr P g sioLbs GHESLE temadng o u@fdaper. @ran® g
SioasEnédeLCu e de Lras Caugun® =

" (A) xD - ‘ ' (B) Dd
d
xd : 2x{ xd
@7 ® (%]
13 | JSOPH/19
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109.

110.

JSOPH/19 : 41

The magnetic induction at a distance of 2 cm due to straight conductor carrying the.

current 1A is

(A) 1_0'3T ' (B)- - 10T

y 10T ' D) 10°T

1A BlenCenmL b Ggegd Chymear sLSSluilellmHg 2cm gjngg,é,]w Siemwhs Liarafluiler Smbg

LjeuLDTeng)
(A) 107°T- B): 10*T
(C)<: 10T M) -"107°T

One way to obtain the solution of a mechanical problem is to transform old set of
co-ordinates into new set of co-ordinates that are all cyclic and consequently all

momenta are

(A) zero

d constants

(C) varying

- (D) infinitive

Qussailwd sansdligd Siey srapd aufQuramd umpw purisaTorar CsTEsamuw
Blevewrhdl spmLuTmssdr Qs ydu SpuBsaTOTRT CFTGHWIES Sieupdler
2 hSMBIGET @)EUGUMD SIEDLOU|LD.

A)  uysBwwrs

B) wmhlserrs

(C) LINEEIGLSTE

D) apyeidseamns

U



111.

112,

113..

J; = j; pjﬁiql , here the in—tégration 1s carried over a 'rotatiqn cycle’ of q;. The p;
defined by action variables. The J; isequalto '
@A 0 ®) 2r
2@;. : : - - (D) 27@;
J; _§p}dqr , .‘_@m(ﬁaﬁ gpedl &?Q'r_l')e.ﬂ q; Gmeu QUmmEs Qgﬁw%u@égﬁdu@é}m@. P SLeg)
~ sllenen wrBlserrey wwuuy&&uu@ﬁmg &ILIG]LJIT@Q] J; %G ————— &5 sOID.
GV ‘ | . B 2z
©  zm, | ® 2m,
The radius of earth is. approximately 6400 km. The: he1ght. ‘h’ at which the
-acceleration due to earth’s gravity differs from g at the earth surface by
approxlmately 1% is _ |
(A) 64km (B) 48km : L
G 2km | (D) 16km '
Q,Lﬁ] uliein Ggrrljrru_i < mb 6400 &.8 yhlules ugLGe®BE A GFGGT[D 2 wrsdld, sigear yeluliiiy |
wBss WY (&) %,;,Lﬂuﬁlm Cupugoy yedudriy pEés ofuddmHsg (g) 1% wrpdpg
erevlé 2-wd ‘W @ s, .
(A 64 .5, ' (B) 48 eﬁl.L&
(C) 324.8 _ (D) 16 4.8
The orbital period of a satellite revolving around the earth at an altitude of 720 km.
is - ' : .
{Given : radius of earth R = 6000 km and g= 9.83 m/s?)
(A) b5185s ' : (B) 8155s
W 58155 (D) 5581s
gﬂuﬂaﬂ@‘mg 720 km an_n)'g,gc,leu &ppﬂm@m gmm&s(ﬁ&nm @mgﬁlm ;_F,luunuunmg, SITED DIeTEY
eueumm QHEGELD. _
(gOuer ,mb R = 6000 km whmo g=9. 83 m/sz)
(A) 5185s o : {(B) 8155s
(C) 58158 . 3 (D) 5581s
| | s - JSOPH/19

U
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114. The so called Euler’s angles completely specify the orientation of rigid body with’

(A) One independent parameter (B) Two independent parameters

: M Three independent parameters (D) Three dependeht parameters

115.

116.

- JSOPH/19 : . 46

@@ Hemol Qun@aﬂm é,]sm&u@unaaaﬁlcmem @@mmmrra;a; GG D %Lueurr G’asrreummassn

B Ssmen ST HHETE Qsreir_amel
(A) e ertupn sryesf o (B) Qe enruhn sryentiaer
C) apenp srmupD sryelad B D)  epeng sriy sryeeiiser

In Maxwell-Boltzman diét:i‘bution the variable £ is equal to

. I ) - 1 .
(A) kT '_ d 7T .
((.3) 3T (D) 2rRT
| Guéen@aud-CurdeuGer Lraud alffid B aghE b
' 1
(A) kT _ R . ® =
: 1 S | .
(C) AT . , . (D) 2kT
Enthalpy is expressed as _ _
(A) H=U+C, B H=C,-Cy
6 H=U+PV - (D) H=U-PV
erengmeofludlen Gamanacuenwl @@DLS]@GUQ]
(&) H-U+Cp B) H=Cp-Cy
© H-U+PV . ' (D) H=U-PV

L



' 117. Consider a mechanically reversible:constant-pressure, closed-system process. The

118.

119

S

heat transferred in the system is

(A) Entropy change of the system _

(B)  Helmholtz free ehergfy changé of the system
Enthalpy change of the system

(D) | Gibbs free energy change of the system

@u_J,r_ﬁﬁl;ra‘:'ﬂu_Jsv felwne ﬁ@mu& Qelnussss. a@ggmmnmﬁ o tiu L - ammuq Flahameud
H(5g%. SenwUdd 2 der Gesiul uflwrhpwrag

(A)  ewUlédr erer_Crmd wrbmw

B) _BiawU e Gandbantad e SLHOUIL DD DpDHE WLIHDHD ‘
C) i@ aeargma@ wrHobd

D) ammﬁlﬁleh Slhen sCROUMLDHD DM WADHD

Which'of the following law states that Internal energy is a function of temperature?
(A) Boyle's law _ _ (B). Charle’s law

{(C) Beer’s Iaw : Joule’s law

" @@ el 916 % hpa dariuflene QLSS Siow|b era smiw Sl erg?

(&) umdefd - (B) switaa i)
© Siedd . D) greos

Would a 100% effiment engine violate the first law of thermodynamics? What about
. a'refrigerator which is not working? :

ﬁ no, no ~ (B) no,yes
() yes,mo (D). yes, yes

. 100% @QusEdner oL QEsdan s Gleuuu Quiss eﬁl,ﬂmu_l B @Lq_u.u.nrr? Gsusnsu"

Qewng GahlT srgearl Quigeus GHlss) e ?
(A) Qéow, Qoo B) @, b
(O " b, Révenav ' - D) .e'.ﬂ,m NESRT)

47 | 'JSOPHN9
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120. Sterling approximation used in statistical mechanics is .
log N'=Nlog N - N (B) logN!=NlogN+N
(C) logN!=N-NlogN (D) logN!'=logN-N

yerefludwev erpdlyeflweienr Lwemu@bd evl_Medlm Comymu eumLium ererug)
(A) logN!=NlogN-N " (B) logN'!'=NlogN+N
(C) logN!'=N-NlogN . (D) logN!=logN-N

121. Fermi-Dirac particles are
(1) Variable particles
(11)  Identical particles
(111) Indistinguishable particles of half spin
(1v) Indistinguishable particles of zero spin
(A) (1) and (i1) ®) (ii) and (iii)
(C) (i11) and (1v) (D) @) and (1v)

QuTdl-qTTé gEeTsHeTTES)

(1) Wf&ssniqw gsarger

(1) @Cruordflurer gsemser

(i)  1/2 suppd GNEsI LTS SEaTsEr

av) 0 sflyerer GA&sPIYWITS GiseTaHar

A @ LoﬁJg;Lb (1) (B) (1) womb (ii1)
(©)  (iii) wHmid (iv) D) @) wpmid Giv)

122. The equatio.n of maxwell-Boltzman energy distribution law in the general form is

d n;=gg€(_a_ﬁg'} B n‘:gfe('“”‘]
(C) "~ hy= g e . D) n =gt

CuseavG@eusd-Curel svGwer < nmed URSLH efHullenr GQurg eugeusdnarear gwerum(®

GTETLIS) :
(A) n;,=g; e(—a—ﬁE.—} > . (B) n =g e{—a+ﬂ_£,—}
© n=g g <téim D) n, =g e P

JSOPH/19 ' 48
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o 123

According to Planck's d1st11but10n law, the energy densu:y at h1gh frequenmes are

Q( Zero - " (B) Infinitive
(C) One | | | (D) Negative

nlﬂlsrrrrrm u‘ﬁmzq Gﬁgﬂuﬂsﬁr U, o Wi &Qn@m@ma&aﬂm N .gn_rrgsﬁuﬂlso'r méluurretr@

@) ygub - o B) el

O gem @) e erair

124.

125.

The quantum statistics reduces to classical statistics under

‘(A) _PA3 <<1 _ ) () PA® >> -1
(C) PA*~1 - o (D) PA*=1
' @Gurrsorm_m qmerﬂwcnrremgj Gg,rreursm.a qmaﬂu_lsorras DI eug - ‘ﬂma}hﬁlsﬁ DYGLD
@A) pP4A° <<l . ' (B) PA3 >>1 "
C€) PA’~1 | D) PA®=1

The ratio of -intenéities_ of incident and out coming X-rays from absorbih_g material of -

~ thickness x with’ linear absorption coefficient x is equal to

)  exp (- ux) | ;'déx_p(ﬂx)-
©) exp(- #fx) o (D) explu/x)

2 gL Qap 4 sy, X g,Lq_Lnem GlesmeBeTL_ Gun@aﬂeo L X- asé]rr&aﬂsn‘r @&gﬁlmaa@jm

' quaﬂau@m a;;;f,]rra;erﬂam Qedleys@id o drer eSldlHi0-

(A). exp(—gx) | . . (B) _exp(,ux).

© ewlas) @ ewlurx)

o JSOPH/9
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126. Which of the following material does not have permanent magnetic dipoles? -
(A) Péramagnetic . w Diamagnetic

| (C) Ferro magnetic - (D) Anti-Ferro magnetic

Sipsam_ QUL sealle g Blobay Sbs QHpeaaismas Qsmaiq mesns:?
(A) ungrankg . - B) rwrsiis
©) ~QurGyr EMHS' - (D) adlnLLurGar snhs

127. Which of the following can produce X-rays of very short wave length
(A) Synchrotron . : (B) - Cyclotfon |
W Betatron (D) Van de Graff generator

Aemeu(heuaneudmer areneu s Gopbs GDnae bagpm X-sfisamea e (haurs@h
@A) gsgluie pOsd B) s PGS |
(O SiirpEsd | (D) anéi-u,-Slymd @uéd

128, The minimum wavelength of X-ray p_roducéd 18
(A) Directly proportional to accelerating potential -
w I.nvérsly proportional to accelerating potentiai
() Directly proportional to squaré'root of accelerating potential

(D) Inversly proportional to square root of accelerating potential

X-sfisaflen Gaphe s Swabenonag

@) OsED BaawsssAne Chi suaila semon b

B)  ©OHED DeensssAde afi paed s

© @@éa@fn Serarpsssier @b i se Coit el Siemowib
D) wphéEh Laaysssden @ Wi biE afli FHeNd Hanwub
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129.

Which of the following nucleus has highest'bin'ding energy per nucleon?-
A (H? - (B C7
28Ni62 _ - o (D) '92U238

'§EQ&GHOTL. IR &t_as@asemﬂsu Grgj afé,]asuuu}urrm (m &l_aa@asa;rrm &L (Hm %mﬁ)mm_

L Gupdlpésing? o
A (HY o S B) C*?
(C)  N* . D) LU

130.

131.

u

M

A beam of X-rays are made to fall on a rotating crystal. When the reflected beam is
analyzed; it is found that reflection occurs at the angles 30° and 60°. If the wave

~ length of X-rays is 1A, then the value of ratio between the interplanar dlstance 18

By V2 . | @/JE

(© 30 | - (D) Jeo

@@ X-sfi spop @@m spab Lgasda Goeé oflpsbautiv@ang. mﬁ@umﬂé;a;uuL'_L_

spepau rmb Gurg., 30° whmid 60° Gamawmiselles edQurafliy Hepeusiss

LsMEmg. X—asg%]rrasaﬂan a@msu,rﬁeﬂm 1A erafled gmrma;@a;élm_(‘éumrrm Gg,rrsmveqa;erﬂm o5

‘o | |
@ B VB

© 3 - D) 60

Two deuterium nuclei combine to form a hehum nucleus. Mass of deuterium
= 2.014102 amu Mass of helium = 4.002604 amu. The energy released in the above

fusmn reactlon is.

23.84 Mev ' (B) 25.64 Mev
(©) 28.32Mev | (D) 29.08 Mev

B qutfub emssmass GDamamehm @05 abeud DHEEEHE6U 2 (HauTEGH GTDen.
g AugHer Henp 2.014102 1.8 LD;'DQJ_L'D afeflwgden Flenp 4.002604 211691 crefle,

@Guaﬁlsna'ruﬁ]su QoL in@ib c%;D,r_ry.;l.) o '

(A) 23.84Mev . . - (B)  25.64 Mev

(C) 2832Mev - - (D) 29.08 Mev

51 - © JSOPH/9
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- 132. The selection rule for emission transition between different rotational energy state is
A =41 ' ' ’ B) AJ=-1
(C) AJ=+1 S ) AJ'_:J(J+1)

| .@G)JGU@G)JQJ &@60 Henaaiaméfen_wimen Q_Lﬁlgpeu ﬂmsv Lorrg)g)‘g,gf,l,roasrrw Gg_r;rreq eﬁ!g%]

Ay AJ=+1 B) AJ=
(C) AJ=+1 - D) A=J I +])
133.- The kinetic energy of coIIoiding particles after collision is — —— the kinetic
~ energy before collision - _
_ _Iess than - = _ (B) greater than
(C) eqnalto - - ' (D) less than or equal to

Gmrrg,@]&;@u \Slew Gmrrg;su gam&aﬂw @u_lasas égbr,r)g)wrrasr@ PFOUTEEG per e dem @uasa;

BOPYES - Qoseo .
(A) @Gopaurs : (B) .gglsi.drres

(C)  swuwrs, - (D) @@paurs sikhag swwns

134, For a maximum range on the horizontal plane, the angle of projection is

@A), 0° S B 30°
a5 L (D) 90°
. @ crpSlGurr@m eﬂsm_ml_x_ sersHed a@la; gnug,ang UL, NS aﬂ@asrrsmu: CTENEIEUTS -
QEsED: o , .
@ 0 . ®) 30°
(C) 45° - ' D) 90°

135. Escape velocity from the surface of earth 1s _
A 112mis . ' 11.2 km/s
(© 112x10°m/s - ' (D) 11.2x10° km/s

- yeuQar L@ B! s Gungpeiien AHLG HawaCeusid.
@A) 112mis. (B) 11.2km/s
(C) 11.2x10* m/s D) 11.2x10* km/s
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- 136. The Einstein’s mass-energy relatxon 1S

(A) E = +mc? o - M E = mc?

(C) E=mec _ | D) E-= —r?zcz '

ey aflein Hlep-ybped G iurans
) E= in’?l‘c2 | _ (B) E=mc?
(C) E=me . - (D) E=-mc*

-137_ A body of mass 1 kg has an initial speed . under the action of a force, the body g
| attains a final'speed V. Then, the 1mpulse of the force acting on the body is

@ -udDiv-wy CB) F v u)
W W -uhv ) ) (v.2+;L2)I(V—u)

1 4.4 ,rﬂemg)Qa;rrGwn_ G3(m G]urr@srr éch'LDL_J Gousld u Qesnan(ReTarg). e Gﬁlcm& G&um)urn_qarr

spemtons, Lumhafler g1 Gewiu@n el samssrésnens.
A P —ud)iv-uw B e N
© O -uv+u) D) ety -u)

138 “An object is movmg in a circle at constant speed v. The magmtude of the rate of

change of momentum of the object is
' Zero : o (B} Proportional to v B

© '. 'Propdrtional to v? o _ k (D) Proportional to v?

' Qun@mrraﬂg,j R L urepguiley ﬂancoturraﬂ Gajasg,};ﬂm v g,a;rra%]g)gj 255 G]urr@@ﬂm 2.b%

Lnrrémum_@ Gﬁg,mrrsmgj
A gRue : | (B) v-5@CoicddssBa
(©) v'-é@ Cpieidssden - D). v’—4E Crialdlgs e
2 | | 53 . . JSOPH/19
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-139.

(©) EzA’"’"f I JE:Amﬁ

140.

Let the mass of a nucleus be less than the masses of its constituent protons and =
neutrons by Am. The velocity of light in vacuum is be C. Then, the binding energy of
the nucleus E is : :

(A) . E = 2AH1.62 - . . (B) E = A?R.C.

4

S Dgnssmellen SiksmEeTTET L]GIIIITI._.I_.HGBT&SGiT opod Byl rrersafl e ‘lf;]GU)ﬂ)G_b‘)U_I-_aﬁ]l_'. ‘_ '
sigméameilan flenn Am serelléd Geneirs o ararg. AoupdiL Her @eflifen HarsGousid C

G0 au@urrgj al_as@aﬁlem@smmuurrmmsu E wnens;.

A) E-28mc® S ® E-= A”;”2
.- . 2 ' . . - ’
© E-= A”;'c, D) E=ame

How the total energy and momentum are related in relativistic mechanics?

(@A) E=mc’ ' - B) E=hv

E-= CP2+mOC2 o (D) E=CP*+mC

STy @UJ‘I}‘);Q Usﬁu_lsﬁ]a) QLDrrg,g, DDPISEHD 2 HHHSH DG enLwimen Qg,m_rrl_; GTGETEST?
(A) E=me? -  (B) E=hv .

© E-¢yPmic’ (D) E=CP?+m,C

141_.' Thﬁ escape veloc1ty for the planet mercury is

JSOPH/19 e

4.2 km/sec . (B) 61 km/sec
(C) 618 km/sec | ) (D) 34 km/sec

- Gwigh Cameflan aﬂ@u@ lé)sm&@eu&m . '

A 4.2 kmisec . (B) 61 km/sec

- (O) - 618 km/sec - (D) 34 km/sec -



142.

.The equations.of the velocities of the two. smodth_Spheres after impact are -

1If m,,m,be the masses of smooth spheres, u,and u,, v,and v, be their velocities before and

" after impact, then the velocities of two sphere after impact are

- omguy(l+e)+u (my —emy)  myuy(1+e) +u,(m, —em,)
L 2 (m, +my)

(my +m,)

B) v = Mty (l— e} —u,(m; +em,) U (1-e)-u,(my, +em,)

(m, +m,) (m, +my,)

© v = myu, (1+ ) +u, (m, —em,) b= Mt (1 +e)+uy(m, —em,)
: . (nll - ng) ’ 2 (ml ._ nlg)
D) b= matty (1+€) + vy (my —em,) - Mgy (1—e) — uy(my, +em,) -
s (my +my) . R (m, —my)

() =

143,

U

(A) ' y =

Crgayé@ Year @ap GUQGU QLJLJH&&T Ge;;rr@rrréje;;eaﬂeiﬂ é,]sm&@eua;rﬁ:as@éaa;rrd FLETT(HSHETTRTS

my,m; - fleepuner @ cupsupliurer Ganartsetan Grgase wphdwu HosGeasd u,, u,

- aameyn Corseise WpdHu SHasCosd v, v, s Qerarird CureswisEl e

Gameriset e g‘,]m&@aija;m u.frr@’?

{1+ e) + u, (my —em,) ” omau 1+ e)+ uy{my —em,)
. sUg =

(m, +my) CAmy +my)
Moty (1 —e) —u, (m, + émz) myuy (1 —e)—u,(m, +em,)
B) v = Up =
_ ' (m, + my) (m, +my,)

- mguy (14 e)+u, (m, —em,) e = mu, (1+€) + uy(m, —em,)
' (m, —my) 2 (m, —my)

myu, (1 +e) +u, (m, —em,) b = Tt (1-e)-uy,(m, +em,;)
e (m, - my)

(D) o =

(m, + my)

What is the expression for perigee position for a satellite in a elliptical orbit

R TR , _ [oMi—9
& % =yarare R e

o [ all+e) ' | J_ GM(1+e)
(C) U“__JGM(I—e) - _ Up = a(l —e)

@@ glenawsGanaflen Bereu eﬁ;bglﬁ urenguilen siemmaning Qgreneueile o drer flengGousid

E ‘_ a_(l—e) i ’ . _ GM(].—B)
@ ”"’__VGM(He) . ©) e _',\! a(l+e)

- | all+e) _ L . GM(1 +e) : 3
© v Vema o A e

55 JSOPH/19
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144 An electron of mass 9.11x10~* kg, moves w1th a speed of 0. 750 C. The magmtude of

145

146.

JSOPHNS 56

1its relativistic momentum is
M 3.10x 10 kg m/s o (B) 2.05x102kg.m/s
(C) 3.10x107% gkm/s . . D) 2.05x10%gkm/s

'9.11x107° kg ﬁmmumm &I GrsuaSL_f;rrren"r 0. 750 C Grsmg) Ceusssled (r_r,a;@élg)gj é{,&i@]@ﬁ)l_u_l gy
2 HEHSHET 2 eTeUTENS)

(A)  8.10x10"*kg.mfs | (B) 2.05x 10"22_ ke.m/s

€ 3.10x10%gkm/s (D) 2.05x10"2g.km/s

A rod has _length' 1 m. When the rod is 1n a s.'paceship-moving with a v_elocity that is
one half of the velocity of light relative to laboratory. What is the length of the rod
ytermined by an observer in the spaceship and in the laboratory?

1m, 0.86 m . © (B) 0.86m,1m
A€ 2m,1m L (D) 1m,2m

e S Bargpeter g s&TLTaig @@ eurgniduia gallder Heas CaussHod 1/.2 LTI,

- Sere| CausgHled qm SplcussmsU Gun@g@; CQeadlpg. <LGUIE SIGS a6 Hemibd

aungniuded e dreToumEE ThE ameyd, plicusgSled o erer @@@J@&;@ CTENGH <BIGTELITE
@@a&@m’? _ : '
(@A) 180w 0868Lr ® 0.86 B 1L, 1 B Lt

(©) 28 Ll D) LBl f 2B

An accelerated charge g can be formally treated as a oscillating dipole of moment

@, B=-g o ."(m'a~%

@'@'@G‘éasuﬁil_ BlergmiL b’ g eremugl @ <Sienaeym @@meaﬁ GTGoT (_IJ)GE)Q)I.LIIT&'»:
as@.&:uu@eﬂm@ 2igen HpUusSnarn -

. QQ . : ) qq
(A) - Fo= wih® o ®) P T wh?
© . P=l @) B=Ie
. w w

(]



147.

.The differential form of transformer induced emf .is

(A) _—vj— & Mﬁxle‘%ﬁ
©) m,~§(VxB)dL " (D) V.D-
BSemorpd srem(Heeden eum.s;iéa;@ ausab

._..(A) ve;ﬁ'!%.a;- | L (B) Vx‘éz-‘-g?‘?
© Vg ~§@ 5B - ® V.B-p

148,

A uniform magnetic field in the positive Z direction passes through a circular wire
loop .of radius 1 cm and resistance 1Q lying in the xy plane. The field strength is

" reduced from 10 tésla to 9 tesla in 1S. The charge transferred across any point in

the wire is approximately _ . |
3.1x10™¢ coulomb (B) 3.4x10™ coulomb

“(C)  4.2x10™ coulomb o (D) 5.2x107* coulomb

- xy sgosdlad, 10 WPageL womb 1 sl HywdstaL @ al’L &b eueneTLGS e |

afuns, Cordemsdes em Smman srbsu Yo Qeadlpg. @@ deamguddn Yaeelaw
10 Quevamelleli(phg 9 GLdvenauns GempssLuBEng. el ebiGuen ensGs gGasad
@ YeraNuda ghuBLb Sengii L wrHm wing? .

(A) 3.1x10"smgd B 3.4x107 mebd

B (C) 4.2x107* smgo : ' D) 52x107 mayb

- 149.

u

The change in K.E. of an atomic system due to the magnetic field is because of the
change in ——— of the atomic system -

- (A) Angular acceleration d Angular ve10c1ty

(C) Angular momentum - ) (D) -Torgque

.ﬁsn‘ﬁp‘g,uqa),é',géi o_GTaT 63(h W Sorndlen QUGS HHe L[Y;rfgl_-lr_rl'_Lq_ﬂ)&rrGOT &Myentl, Bibs

@) eI FHLED —————— rpurGL. L.
{(A) Csrest 1p{H&SSHLD : - (B) Canew flansGeugid
(C) Carewrt 2 s ' - (D) gniec fmuysdpen
57 g . JSOPH/19
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150. The boundary condition of Maxwell’s third equation is

E,-E,, =0 - (B E,+E; =0
(C) E., +E,, =1 (D) E,,-E,,-=1
CwéevGeusallen epampmib Fwenun’_y Hanes erévaney HlubSaanurang).
A E,,-Ey, =0 (B) E,,,+E, =0
€ E,+E,,=1 D) E,,-E, ;=1

151. When the force F acts on a point charge q, there are two parts

() the electric component ¥, ——————— upon the motion of the charge

(i) the magnetic component F, ——— on the velocity of the charge
A’ (i) does not depend (ii) depends | '

(B) (1) depends “{ii) does not depend

(C) (1) does not depend (ii) does not depend

(D) (@) depends (ii) depends

GR( Ljdrar] Lélein@rn'_l_Lb g-@é Qsdu@b chews F -Gé Auen® u@dsdr o drerar élgsaﬂ
(1) Wlemevédn oy F. , I0engnrm’_t_gHlan maiellanens -
(i) sMEsUURESn Fm, Sergn L sHdr HasCaasomarn

A) @) smyrgg (1) Fmihsg)
B) @) sminsa (11) sngnss
©) () smgrsm (11) engugs
@) ) erippe (i1) smip s

152. Differential equation which represents Gauss [aw 1s

A 6_& =i $.§=£

@) ” ' 4 £

©) VxE=L7 (D) VxE=Z7
. o ' £g

-&me elflenws GHEGL eumssRaup sweatua(

A vE=Z ® vE-=-L£
&p . £y
© xE=ZF (D) VxE=LF
- £ ) £qy
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153.

- 154.

Consider the propagation of a sinusoidally _tim'e-varying'électromagnetic -wave

through a good conducting medium. The attenuation and phase-shift constants are '

a and f, respectively. In this case, what we have is

@ a»p o -y

©) pera (D) a<0,8<0-

’G'n_sm.b a1l aaen Hlensmhs Dme @ B s o ssdlean aufiGu .L!IJQSIEF Qeareuenss

MGG, cugiefipgsen wHmb &t - G ibuwie) wrbladlsar wpepCu a wogw S aas.

: @ Hsheild, pro Qupbl@mivg eeraGoefld

A a>»>p o B a=p

© pma - @) a<0,p<0

In a young's dt_)uble slit interference experiment, the slits are at a distance 2L from’
each other and the screen is at a distance D from the slits. If a glass slab of

refractive index # and thickness d is placed in the _péth. of one of the beams, the

minimum value of ‘d’ for the central fringe to be dark is

| AD | AD
A B
(A) ()(/1

(¢~ )VD? + I2 -1)L

.'-:(C) A | \J 4

G | ¥ a6

e wi @rieL Gaey gnss @ Cergamanid, Gereysdr geubeaumanmid 2L GgraeeSle
s areng). Slevy Qereysefleli(sig D erén Qgreveelgiererg:. gaflefese eram (4) whmbd

- Blg o6 (d). @asﬁs&uTl_ &_é&a‘rmmq. ueems, alsspean dsogd gGzebd @@ uramsuiea

U

aeubs UL, eww eflaflibl) s@pLLTUSHE, G@DbsLLF d -6 L wng?

AD

: ' AD
@ (w-IWD*+IF . ® @z

A

© 2 ® 3

(u-1

59 | ' - JSOPH/19
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155. Biot and Savart found that the magnetic field produced by a straight long wire is

(1) proportional to the current and (i1) proportional to
the distance from the wire. :
(A) () directly (1) directly

(B) (1) inversely (ii) directly
(1) directly (1) inversely

(D) (1) inversely A (11) inversely

Coyrewr  Hers  sLGQQwramdle 2 meaurssuiu@b  Wearyowrearg  WerGarm L gEnE

i) cldlssdaud, s gsdne 1) — aflfsSa b
DoéED.

@) @) Csi (i) Cpir

®) () e« (i) Cmi

©) @) Gsir i) adi

@ @) i i) e

156. The divergence of which quantity will be zero
(A) E B), D

(C)i-H ‘JB

&Cup 2 aer a1rg eredlan eflfley sflwim@ib.
(A) E B) D
(€)-+ H D) B

157. Gauss’s Law is a special case of
' (A) Ampere’s Law - (B), Faraday’s Law
(C) Plank's Law J Coulomb’s Law

srevelld SpssaL ahg eldullen HAmuy Hspey
A) 09w a9 (B) umGL e84

(C) Qermas el D) sagyd 64
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158. .

159.

Debroglie wavelength for charged particle of charge ¢ with a potential difference of
‘V volt 1s

(A) 2 h _ - M_A _ h

T omvV ,f?,mqV
C) A=_,2f;:qV : . D) A=hxmV

wupTEell Bieme Sergdlen Wstgm Luul L gseflan largm’ L 1b ¢, wHmb g Wlarar(pss
Caumun(® *V' erafled |

h ' h
A = = .
&) 2mV _ ® 4 2mgV
©) »1=—“2"}:W D) A=hExmV
In classical mechanics, when E'< V, the particle will : the potential
barrier. . _ '
: w not penetrate (B) penetrate
©) ;efract ' (D) deflect

LpbLAu@pL Puidreiwele £ < V, aalle om gisaang Bt D(Wss SiTemet

(A)  eopmedl Qerevngy - (B) es@p@el Qedgiw

-160.

(C) eapmsh Hard Qsaogid (D) s Hmbd CQedand

The wave equation in the perturbed state is written as Hy = Ey then H represents

B 5 - h* e ‘ ‘ v _ B e
H = viiv B) H=—V'+V
2m . 2m
-~ 2 - — 2 .
© H=g—mV2—V ) - zivﬂ-v.

Hnmeneva| seve soein® Hy = By aar Qanam_nd H ereng GHl&Eng?
} 22 _

@A) H="Ltvi,y B) H=2v4V
(-) 2m * (B) H 2m *
. h2 2 " _hz
C) H=—V-V _ D H=—vV?_V
2m . 2m
61 '. JSOPH/19
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161. Energy gap in the Dirac free electron energy spectrum is
(A)  zero ' a2 @ mip?

(©) —-=nict - (D) mc?

401& SLL DD TS TTen hHme Bpwreaassrear 2 ,nne Qe Ceuafluirerg).
@A) sy : (B) 2mc?
(@) - =me? : (D) me?

162. In Heisenberg interaction picture both the state vector and the operator are
(A) Energy independent (B) Energy dependent
M Time dependent (D) Time indeper_ldent

aflQeanuiié edlatés LLgHe Hlenew CasL i wHmb Qewed
A) swrdenore <,HMe (B) <ymmed sminbag
(C) Gy grinBes) (D) Criyd &myrenio

163. W.K.B approximation is a technique for obtaining approximate solution of
4 The dimensional Schrondinger equation
(B) Debroglie equation
(C) Hisenberg uncertainity equation

(D) Plank’s equation

W.K.B Ggmymu @Lu‘é)@g; LwaTLSE erbs CHmymu SwETUT L STeRTemD?
A)  em uflwre &Crmg hisev gweaTur(

(B) quryded swerum()

(C) ahQgenuis swerur®

D) Qermi swemLn(H

JSOPH/19 - 62



164.

- 165.

" 166.

On deriving the Schrondinger equation the wave equation 1s considered to be

(A) non linear and non homogeneous - (B) linear and non homogeneous

(C) .nonlinear and homogeneous - M linear and homogeneous'

(A) GrpAluebp whHmd FoLgLIHHE (B) Giflwied wpmid s01UGLIHDS)
(C)  CpRlwehn wHmb SoLgUITeRE D Crfluidd HmIL FDLIgWITETS)

The equation of interaction picture is

2 ' ) '
(A) ih%l%(_t))ﬂ;’{iwl(t))- \lﬂrih%wlcw)ﬁﬁlwl(t»

© ih )= Hil 1 0) @) inLiy, ) =-Hi 9,)

QarTqudssLul L UL SSDaTar FInemTLTeng) .

2

- Schrondinger sneun® euarumidEnd CUIg D@ swaUN® saTEd L LLIGID gL

. ' ., d ,
(A) mj? @)=y @) B iy, )= Bl v, 0)
. d , - g :
(C) Ih"é;"f/l (t)>=H_1| W](t)) _ (D) Ehaw/l (t) )_z“Hll V/l(t»
The finite dimensional Hilbert space 18 — to the n-dimensional Euclidean
space. _ _
" (A) orthogonal N _ Misomorphic
() isonormal (D) isospin

(8]

n-Liflomer wéedligu G]a.tqﬂhﬁ]éb, wpieaym ufliomesr afléouT’ Qeusflwirang

- (A GeriEgsg UL @LWLE g - (B) swelyew &GEDL_I.LJQJI

(C)  Opblo e Csagssrse ey (D) oo appdl 2mLwy

63
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167. The validity of WKB approximation for the one dimensional time independent

Schroedinger equation

&3 lh.S-0| << IS§|
2. |2hS,S)| <<|Sj]
h dp
3. ;—2—&; <<1
4. % <<1
(A) only 1 and 2 are correct . (B) 1, 2 and 3 are correct
J all are correct (D) only 2 and 4 are correct

@ uflrer, Crrb emiBHrmg &Crmgmst swaum (oLl Qsoeugunss sigw WKB

Camymumniger ereneu

1.

2.

(A)

©)

JSOPH/19

| 1S,| <<|S3|

|2hS,8,| <<|S3|

1 wHmid 2 I Hw & (B) 1,2 uwhmbd 3 &

ereoamptd &l ' (D) 2 wHmw 4 LDL@Lb &l

64 =)



168. Which of the followmg 18 correct

~ The metal oxide semicondvictor field effect transistor can be used as :
- L resistor and capacitor -
| II. resistor and indu‘éto_lj
g HI. " inductor and capacitor ‘
| IV. capacitor and switch L
) Tand I I (B HandIV
G lend1v - | (D) MIand IV
EpsEHual L maseia sfluraubap GHUEGS. | ' |
2 Cams  yamev() @Gﬁ)gj_é&l.ﬁ,@ L-|Gl) ~ elllenenay L‘q_qrr.énélafm'_grrr‘e.m@ | @Gi.l@_lﬂ'gl.
au@unsﬁu@éﬁmgj.- : N ' | o
L HergeL opmb LanGsés)
I ILﬁiG'o'rgemll_ Wwhmb greme
LI gremg. wppid WenGesd)
IV. BenGssd ppi> Hevewompd |
A TwpmpwIl B) I wognIV
© IwppilV (D) MupgelV

169.. The reverse saturation current in a silicon dlode nearly doubles for every

mn temper_ature
(A) 50°Crise d 10°C rise
€) 10°Cfall - (D) 5°C rise
@@ dﬂe&a;asrrm @@@msﬁmgﬁeﬂ D Canmig, Q&;ﬂa{ LﬁlemGsurm_L,mrrmg,j @m@eurr@
' @muugﬁm@m Gg,rrr}rrumrra; @ s wLREG sSasfEs ,rngj )

U

(A) 50° Qs ey - B) 10° Qs.4. 2 _LiffEy
- (€C)  10° Q5.8 ripay o (D) 5° 084 cuwiey
: . - - ) m .

e - JSOPH/19
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170.

171,

172.

In a transistor the emitter current is equal to |
(A)p Base current — Collector current

Base current + Collector current

~(C)  Collector current / Base current

(D) Base current / Collector current

@5 grrendlevLfer 2 Blpluren WerGaumi L oras ’ - é;@é FWOLDTEGLD.
(A)  Sigeumls BenGeammiLib — gure WenGerm L b -.
(B) ongemb SlemGesmm’ Lib + eruren WenGearnm Lo
(O)  gpumer BlenGanm Lib / g eumis (flenGanm L ib
D)  egaumi BléaGanm b [ ghuimerfénGemr L b
" In JFET operating above pinch-off voltage, the
M Drain current remains practically constant
(B). Drain current starts decreasing -
(C)  Drain current increases rapidly |

(D) Depletion region becomes smaller

e JFET Lneng) Genépls 2ipéss8 D@ G Garane Qe erefled
(A)‘ auiq &med NenCarm_ L omensy) @ewedum_igd 'Lorrgﬁleﬁ]ﬁ_rrras B &@ED
B) wysrd OeaGamm_Lb Gamnwg QSmrki@h

©) - cugaie BerGam b ofsfssh

D) @ Qsmed Led Adlugned

A Field Effect Transistor (FET) operates on

(A) positively Charged ions only (B) electrons only
W - majority charge carriers only (D) minority charge carriers only
(5 L eflamanay Hiflgenwild ELPEDLD @mﬁ@aﬁ]m@.

(A) _(B'r_r,r'r Slergyi (B s wellser Lol'_@Lb (B) eas&grensdr 1oL (Hhd

(C) Quepbumearenw LlerenT L jge_rrfr:ﬂaaeij (D) - Agyuremerw Wengml L. eafdlaeT
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173. A transistor amphﬁel has a voltage gain of 100. If the 1nput voltage 1s 75 mV the

174

175,

u -

output voltage 18

(A) 133V o d'mv

(Cy 133V = ' ' _ D) 15V

R Lq_leTGﬁTcﬂGﬂJl_fﬂm Lé]eb'rm@g;g, Qu@&;&;m 100. oigen 2 draf(d Wemreripdsd 75 18.Carma

eTesflcb B getr Qe \Slewan(pdHin
(A) 1.33 Geumevll A (B) 7.5 Gourrevl”
(€) 133Camar _ (D) 15 Gaumes_

The ideal Operational Amphﬁer must posses the followmg Input Resistance (Ri)
Output Resistance (Ro) and Voltage gain (Ay)

4 0, o, ‘ -'.(B)ooOoo

Mw,o,-oo - - (D) w.©,0

=

@ R STenLDWmen @u.lraI@ Sepsuuneng. ilépa;a'o'n_ p_srrsﬁ@ uSlGuTgsca':l_ (R) Gmaﬂuﬁ@
BengerL (Ro) wpmib Denemwss Qumssd (Av) Gug;ﬂ@s;@m ‘

(A) 0, w, ' B) »,0 x
O ©,0-0 o D) ®, 0,0
The common collector amphﬁer is named- as —————, because 'it_s voltage gain
(Av) 18 —. . _ o -
- (A) Collector ff')llowe__r_,_Av: 1 J Emiiter folloWer, Av=1
(C) Emitter follower, Av=0 _ (D) Collector follower, Av =0
Quimgy .s,r_rrf)urrsbr BlanQuimas) ' aan  Sapssu@n, glaeile e
\ensipss OLiméa erar (Av) = BGLD. . _ _ )
(A)  ghumenr an’Li‘ﬂ, Av=1 - B) =8piiuren Qerfl, Av=1
©) 2 Wiplinimes Qg Av=0 (D) giumer Qgmdl, A\r =0
67 L ~ JSOPH/19
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176. By applying a transverse electric field across an insulator, deposited on the
semiconducting material, the thickness and hence the resistance of a conducting
channel of a semlconductmg material can be controlled in

(A) JFET | & MOSsFET
© SCR _ D) UJT

- @m GonssLsHG0 Qurmailar Gue ysiul L WasLssmi Qurmpaflar aulfiCu @nisE
Beryesams ieliynCungl, @@ Gon sLdl Qunmeilar Wer sL_ggib uramgudern Hig.oer
LHHID SiGer e L e s HUUBSSIURSHDE? -

A) CgrQui B) wreve G
(©) Adsran s QUuUBSsULCL H;BsE (D) @beons spé g rmemdlev i

177. How many diodes are there in SCR? |
@ 2 - o 3
<G 1 D) 4

Sellarer s_HUuBSsLIULL SpsHude assamen e Cuim(Hser o erearen?
@A 2 ' B 3
© 1 : (D) 4

178. Th output for.an operational amplifier with negative feed back 1s
Given to the inverting input
(B) Maximum -
(C) Given to the Non-inverting input
(D) Minimum

QeremrL b 2 ent_ws Qewied Qumsdufer Qeuaflui®

A) Yol eeref@ peanugsHea Ga;n@éséss Geuer(HLd

B) odswrs QmsELd

©C)  yrirenn 2 aefl () waanusHa Qar(Hés CouamBid
| D) ©Govauns @@é@l.b
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180.

179. An electric potential is established across the P-n junction even when the 'junc_tion is .

not connected to any external source of emf. It is known as

(A) Saturation Potential.

M Barrier Potential

(C) Forward Potent1a1
(D) Breakdown Potential

ahs@eun(r Qeuefliiym apegCan() QeansaiiuLng Gunéjm, o P-n spdullen gmaGs o
Betmenpbeid @@mﬁu@;eﬂmg. i QUL oreran? | |

() Gsfey Berargppid

B) . go_ Aenanppsid

(© @@Gwn&g S eren(SSio

@) @dley Hearanpssd

Which of the following is not a characteristic of the UJT?
(A) Intrinsic stand off ratio
(B) Negative resistance

(C)‘ Peak point voltage

‘ M Bilateral conduction

0]

S@e’sa;s&n'n_m,rbgm Grg (UJ.T) LJG&DTL]&;t;SIﬂé) QUYITS).

(A) &éiwr_rrr‘r‘r_'r;g, Revasiin® eNlswb ‘.
aTgmoenm el

()] &é&lil.l_ldTGTﬂ Ll Bream(pB LD

@) Qs sLbsd
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181.

182,

183.

Radiation resistance of %0 dipole antenna is

@ s0a- - 1{_{5.5@

© 0050 - o ) 50K

. -%0_ @@@Gﬁ)eﬂ agmsmmsuéi a;lhlﬁ]ﬁﬁlair_r eﬁ;ﬁlr'raﬁ&& lengem_uler gl iy

& s09 | (B) 050

© 005Q D) 50Ko

IThe proportionality consfant Kp in phase modulation (PM) is expressed in

(A) KHz - . (B) Hz
{/ radians/volt : D) Volt .

&L uetGuhdude aﬁlélg,mnﬂeﬁl Kp Grpg. S&EM GOUILLUBEng ?

(4) KHz - ' : (B) Hz

. (© radians/volt - _ (D) Volt

In which optical Fibre the Modal dispe_rsioh is taking place _
Multi mode Step-Index Fibre - (B).. Multi mode .‘gr-aded Index Fibre

(C) Single mode Step Index Fibre - (D) Single mode graded Index Fibre

wrdfl Afige (Modal diSpers_idn) Spsan_ aris goll @lenpule gnubdlng ?

@A) ueand uy gafflesd gai@ey  B) Leenf alles gafldass galgemy

(C) seaflauf Ly gefleilvsd pafigeamip D) g;sbﬂsméé] asfleng geflelass gali@eny -
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184 Amplltude Shift Keylng (ASK) is one of the classification of .

1185,

A ; ' 2Vr
@ fd=gy o @(fd”

©- @=x | D) fd=5

(A Fr equency Modulation

- (B) Pulse Modulation

(C) o Amplitude Modulatlon
D1g1‘_ca1 Modulation

558 Q‘ULLI@Lb smellpern (ASK),
A)  @diteuan uanCUHDLD
B Sy ueCLppd

©)  &Séx LaTCLDDID

(D) eaarafass um@ LHDLD

Doppler frequency of radar is

V. ' A

r '

Grmmasren Lalier T Geusirentlhasmear swemun(h

5 _A S 2V,
@ = S e el
© fa=Yz - ® fi=2

Z . v,

r

Ionospheric. _ L - (B) Ground wave E

(C) ’I‘rqpospheric | _ (D) Photospheric

it siFrCleueT %mz_mrra;assrﬂsu GI"II-;§ ulrsqg,so (penm uumu@ﬁ_fpg?

(_A). @lmaﬂmmn_eum : (B) SENTSHSETLD Sl

(8 aq@maﬂuu@ﬁ o (D) epefl LDGHTL_6vLD

71

UaCUbnSHEn cuamasaiic QRETOTGLD,

186. 'ych mode of propagation is _adopted in High Frequency (HF) antennas? |

JSOPH/19
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187. The ground wave Eventually disappears, as one moves away from the transmitter

because

o

©)
D)

Interference
diffraction
polarization

reflection

e 2ieme LgGenw a9l () 'l_l')&.l"l"lbgsq LG0T LOGHMGUSEIT HITIJERTLD

)
(B)
©)

D)

GNsES_0H enarey
efefliby-eflenerey
ser efleneray

e Qymariiy

188. Length of an antenna can be calculated using this formula

7

©)

L=Veioc;tyx v, _ ®) L =Veloc1£y
f . f
= f 3 . D) L-= _VL
Velocity Velocity

efaraenassnQuier Serb sammadlL LweTLBL eumiium

SangGousid ' | HansGousd

TN e : B les e
Vi s :

© = fesGasi> O
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189. When the light incident on glass of refractive Index 1.5. Then the percentage of light
reflected and refracted respectively

4% and 96%
(B) 96% and 4%
(©)  90% and 10%
(D)  75% and 25%

@Grﬂaﬁleua;m 1.5 Qarewe seamanymgden LSQ_{ u(pLD @G\‘ﬂuﬁlan Gr,:ﬂ@grrmﬂuu &g,aﬁg,m oHHID
uFab #geisnd penCu ~

(A) . 4% whmd 96%

B) 96% wpmyd 4%

©)  90% wpmib 10%

(D) ~ 75% womid 25%

190. Shot noise is
- (A)  Noise ge'neréted i.n- resist.ive elements
d Noise created by uneven streénﬁs of Electron flow
(C) Noise gene_rated by minute current ﬂow.in diodes

D) " Noise created by even streams if electrons

_ Qe GarH Qersse aramig
A @&g@L FLMIGETITED 2 (HRIMGD @anyFsen
(B) sreuésl'_grrshasaﬂm'g@réjas,rj)g) UL SSlamdd o (Heun@Gd Qevréae

) © _ LGwmg e ghu@LD Gmnhs Dierey LﬂéTGannglmﬁsb qﬁ;u@@@@u#&@
D) | ér_aisngneaTasaﬂea: @@mgm S R |
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191.  The physical niemqry. space in 8085 Ihicroproceésor is
(l_ 64 kilobytes - - (B) 60 kilobytes
(C) 64bytes | - (D) 60 bytes

8085 meinQewieSGein Hlenaraus @i
A 64 aﬁl@sﬁn@u[{m‘ | | (B) 60 HCesmapuev

© 6eudw D) 60 auiev

192. Which binary storége device is capable of storing one bit of Information? -
(A logic gate - " (B) half-adde
© full-adder o SRR 1() flip-flop

- epgeLiantl Galiliveg srgeand, g Gl g,aa@emsv Gafla@d Aper G]asrrs&m_g?

(A) srEs aurde : ' (B) &muésém'_-q.

©€) wysemlyg ' “ (D) argp-efilp sH)
193. MVI R, data belongs to ——— ad.dressing'mode. ‘

-(l  immediate _. : | (B) register '

(C) direct : (D) indirect

MVIR, BEOUQTENE) ————————— psafuBiGse euan&a_nuﬁ &nﬁﬁggj.

@ elemy B ufe

(© Gpir . D) wepys

JSOPH/19 I 2

L



- 194, Match thé following and choose the correct option given below :

U

Conditions

() Z

.-_(b) M-

© NZ
@ P

(a) (b) (©

A 4 3 1

® 4 1 2
(Jz 3 4

(D)IS 4 1

Flag Conditions

Sign flag=0 ~

" Zeroflag=1
Sign flag =1
Zero-ﬂag=-0

Semeumeuateupenn Qevewt Csigg 250G £C Qar@éscsu_@Gerer sflunen efleoLenws

Qpfiey Geis
e

@ Z

®) M
© Nz

@ P

R C:) I ) I (0
@ 4 3 1
®) 4  1. 2
© 2 3 4

N -

@)

Sign flag=0
Zero flag = 1

Sign flag=1

Zero flag =0

b - Lo b

756
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195. AND-OR realisation is equivalent to -

& NAND.NAND

-

- realisation.
(B) NAND - NOR
(D) EX-NOR

(C) NOT
AND wpmib OR Glow e emrigsd
(A) . NAND - NAND
(© . NOT
N

QU@ TFANEE FOLME @) (BESGD.
(B) NAND - NOR '
(D) EX-NOR

196. The flow and timing of data to and from the_ Microprocessor is regulatéd by

{1 Control pins

(C) data pins

(B) address pins
(D) Powerl'-pins

 am pemQsudlled Ss QsngliLmeng o6 Qadyy Qenleimashstar GILTaE)

ergenmed SL_HLURHSSLUREDS?
@)  sLEOUILG aper

(C)  sosued Agn@liy qper

®B) wsufl Qpeir

D) s apdr

©197. The number of flip-flops needed to divide the input frequency by 32 is

A 2
.5

®) 4
D) 8

2 dirau(HLd a@ rQeueiTenanT 32 245 éu@tsug,rj)@ srgg.@én ar(p-efléadr CgmaulLBb? .

@ 2
<€ 5 .
JSOPH/19

® 4
® 8

U



198.

199.

200.

((_3) (1) True, (11) True (D) () False, (11) Ealse

(i) If one of the inputs of an EX-OR gate is high, its output is same as other input.
(i) NAND can be used as inverter :
- (A) (D) True, (i) False M (1) False, (i) True

) EX-OR eumfelier qm 2emaf oiflsb erenpred igen Gma?uﬁ@ D55 o eratenL

Curellpé@n
(i) NAND aumfles gpp genevdipraduns LweruBiggemd
@ e (i) sop ® @ saug. (i) o
(€C) (@ &M, (i) &M | D) @) seum, (ii) saugy

N uniber of flags in 8085 micro processor' 18
A, 8 (B) 6

\gfs' | D) 3

8085 miewr Gewalludley erggenar Qamig &er 2 eTeTen?
(A) 8 o B) 6
© 5 D 3

The output of the AND gate is HIGH only
(A) “all the inputs are low
(B) one input is high
all the inputs are high
(D) one input is low. |

AND sgeflen Qaieflui® ﬁﬂ@ﬁn@@ 2 wit Blaneufleh ianiowyb.

A)  aaeredaa@s snpey el 2 drer Gurg

- (B)  g@oae® e uifaouild o drer Gung

(C) eaere diafBsEsh 2 Wi Hawula o drar Gung

D) @@ ede® snpey Hlaaulen o der Gurg

(K
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This Question Booklet contains 200 questions. Prior to attempting to answer, the candidates are
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will not be replaced.
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Sheet. If you mark more than one answer for one question, the answer will be treated as wrong. e.g. If
for any item, (B) is the correct answer, you have to mark as follows :

@000

You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take
this Question Booklet and the Answer Sheet out of the Examination Hall during the time of
examination. After the examination is concluded, you must hand over your Answer Sheet to the
Invigilator. e allowed e Question Booklet with you only after the Examination is over.
Do not make any marking in the question booklet except in the sheet before the last page of
the question booklet, which can be used for rough work. This should be strictly adhered.

In all matters and in cases of doubt, the English version is final.

Applicants have to write and shade the total number of answer fields left blank on the boxes provided
at side 2 of OMR Answer Sheet. An extra time of 5 minutes will be given to specify the number of
answer fields left blank.

Failure to comply with any of the above instructions w1ll render you liable to such action or penalty as
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