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Sflegemr : (1) mearsg elarrssEpd sflurs uHeurd o drargr ererugen e
slurTég s Gardararalb. sF&LLHND @Gepulmuldear s@mnsé
samsTentiiLrerilb o L angqurss Csflelssab.

2) B Sdeg smlY ewulman L HGW er(PgeuSHEL LWTLHSS
Gauamr(Hid. UL BISET euenFeusNE GlLienFled LiwiemUhigSew.

Instructions : (1) Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.

(2) Use Black or Blue ink to write and pencil to draw diagrams.

LES -1/ PART -1

GOy : () Semensg efamss@ps@h el weallésab. 30x1=30
(i) eflwrer el mwsd CarblsOSg eT(LHHs.

Note : (i) Answer all the questions.
(i) Choose and write the correct answer.

1. @@ Qe gmiys s (copper wire) HMD @@ STOFS Feawr® (copper rod)
pSlweupdler ger Wler senl erewr WwenpGut p; & m WHMID p, & m erafled

P
(21) p1>p, (<2b) p2> Py (@) p1=py (%) Ej“ s

The electrical resistivity of a thin copper wire and a thick copper rod are respectively
p; 2 mand p, & m. Then:

(@) p1>p; (b) p2>p; © p1=0p @ 5 ~=°

[ H@pliys / Turn over



3078

2

em ac Waaphled ahglearnm sarsdb Waalusgaimes
BenGarri_ L gSparean gwearurhser wapbw

e=200 sin(mt = '%)Lmj)gij

i=10 sin ot @@ WPEFHHD LweTUHSSILHD gymefl SHper :
(<31) 2000 W (<25) 1000 W (@) 500 W () 707 W

The instantaneous emf and current equations of an a.c. circuit are respectively

e=200 sin(mt+ %} and

i=10 sin wt
The average power consumed over one complete cycle is :
(a) 2000 W (b) 1000 W (c) 500 W (d) 707 W

4Be® oamisamalicn <D

(5) 13%107 2 m (<) 2.6x10715 m
(@) 13x107 ¥ m () 2.6x10"13 m
The nuclear radius of ,Be® nucleus is :

(a) 13x10~2P m (b) 26x10"¥m
() 13x107 13 m (d) 2Bx10°1° m

WO&THS DAMEOSHET

(1) @gé;asemva;si'r

(<2) QBLLaoe&eT

() GnssmasaTaar g AbLLmasaraGar QmHésomd
(FF) GOEEMOSEHD 200 QB L MO&SEHD S

Electromagnetic waves are :

(a) transverse

(b) longitudinal

(c) may be longitudinal or transverse

(d) neither longitudinal nor transverse

Lo
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SDSHMTL eTeSH(EHET TGl LVEHTT feTeUT@GD ?
(<) @opoasdouys dpar () by alams

(@) Benjaid () Beranpssid
Which of the following quantities is scalar ?

(a) dipole moment (b) electric force

(c) electric field (d) electric potential

CrirssLsHlullen semdlen sramm_c erewr

(1) &1 () @piq.66dl

(@) Vs oflsbd () Waseyd HAdlwgl
The self inductance of a straight conductor is :

(a) zero (b) infinity

(c) very large (d) verysmall

2 Coorall uyliy geardler Himsg Weman(pssd reemetd sribSlrmg ?
(=) UG slTeisfen bl

(=) upw sdieisflen Qamey

(@) 2 Carsls LyiYer gerento

() QeueflliL@d cravslgrenseflen HensCousd

The stopping potential of a metal surface is independent of :

(a) frequency of incident radiation

(b) intensity of incident radiation

(c) the nature of the metal surface
(d) velocity of the electrons emitted

Qurg 2 10priurer &nler @emsasliul(Herer e igrrer Sevlflem o aref(® iy
cuenruller euenrCamigen Fmiie] (slope) ergenend GDHSGWD ?

(1) 2-caraf(® Wlem erdliiiy

(<)) WenGanrmi_ L1 GCLU(m&ESLD

(@) earef® WenGendli iGen sanawddl (reciprocal)

() lemempssls CLmESLD

For a transistor connected in common emitter mode [CE] the slope of the input characteristic
curve gives :

(a) input impedance

(b) current gain

(c) reciprocal of input impedance
(d) voltage gain

[ Sipliys / Turn over
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9. GCs5C8sT(H& &I gisaflen Wlemepri L Henp&sHe \9) e @ (16U @T6U H DI G GTgIG{DGU
ETTHSS ?
(=) CasGamgen SETanLDELIE ETTHSS!
(=) <2pCemmg e FEEDLOENIIE FTTHSS!
(@) Wenalp&ss @Gpruigyer 2 erar aumedan Sigmisaenan SETEOLOMLE FITHS
() CuHEHlar TE®ELD ETTHSSO
The specific charge of cathode ray particle :
(a) depends on nature of the cathode
(b) depends on the nature of the anode
(c) depends on nature of gas atoms present inside discharge tube

(d) independent of all the above

10. NB e oianr gpujlsreb 101 AL BiGET. DiFe UL STLD

(<=1) 5.05 HlLOIL_MEigeT (<=1)20.2 BIOL_raiseT
oS 10.1 N
The half life period of N'3 is 10.1 minute. Its life time is :
(@) 5.05 minute (b) 20.2 minute
infini d 0wt
(c) infinity (d) 0.6931 minute

11. sTHsL L@sSaieer SleCanmi_Ltb umh sLgHufles 1851 Qaweri(Hb alena
SHengudlene Sflwiuweau@n 695

(21) Qemdlb QLglews e d (<2p) Demibin eSS eilgl

(@) apavar 68 () cueg e dremhians 6l

The direction of force on a current carrying conductor placed in a magnetic field is
by :

(a) Fleming's Left Hand Rule (b) Fleming's Right Hand Rule

(c) End Rule (d) Right Hand Palm Rule
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13.

14.
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Wi @rierl) Yara| Cargamanie L e <sed B eflléd @EmuLg

(<=1) @ Qureley LILemL L_(Hd

(=) @ S@mbUlmL LLGW

(@) @m Qurele LLmL Qg R0 S(HLOUIL L

() @@ Qurede) LLmLU|D QM gmbuLamLuwbd CFibg
In Young's double slit experiment, bandwidth B contains :

(a) a bright band only

(b) a dark band only

(c) either a bright band or a dark band

(d) both a bright band and a dark band

Sengr_ L SILisd o Qsran Q crHArdi Benar b Guhp 2Carss
5&HsEHsE GeualGu 2 a6 Yerefluded Wolsmjeold

fsl) F 7 (@) " 5e (@) & G

The electric field outside the plates of two oppositely charged plane sheets of charge density
ois:

(b) ~ 2 ¢ (c) Zero Wy

wssGerr_rrafld ww@EsLLGHD WleTer L 1d Qupp gisefler sHHLIESS STELD
TEMETE FTTHSSO® ?

(<=1) BTHSS SHNGTL 6V (=) siseflan WBemenrL b

() sisafen SasGousid () giseflan Hleom

The period of revolution of a charged particle inside a cyclotron does not depend on :
(a) the magnetic induction (b) the charge of the particle

(c) the velocity of the particle (d) the mass of the particle

[ Sigpliys / Turn over
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16.

17.

18.

6

GrigCur urtnGufié o erer RF Smaaflang 2 (HeauTsEGalS

(<=1) Cacilujemri MEOFHSHET ]

(=) Qeellujenri p&®S HmD 2 Wi Siglibleuesr oariid) BEOEET
(@) ewir Hibleue e DEESET

(7) @Eonhs 2igiteiemr 2L peridl DIEDEHET

The RF channel in a radio transmitter produces :

(a) audio signals

(b) both audio signal and high frequency carrier waves

(c) high frequency carrier waves
(d) low frequency carrier waves

0.005 m is@iHe 2500 GarHiEer 2 eer Somerflufen Bg 6000 A° 2leneBerpeTe
geflurang Coré&ESSTEL LESeang. =gar Quapw auflos Grement ?
(1)1 (<2)3 (@) 2 () 4

A light of wavelength 6000 A® is incident normally on a grating 0.005 m wide with 25
lines. Then the maximum order is :

(@ 1 (b) 3 © 2 (d) 4

oigmiedle crad rrensalern pareul L LILITENS smEHmand sahluieur

(=1) J.J. gmibgeu (<=,) Gumrm

(@) emoir Soo@ (/) g Qymed

The elliptical orbits of electron in the atom were proposed by :
(@) JJ. Thomson (b) Bohr

(c) Sommer Field (d) de Broglie

N GEAC) Qaulgsgadled Lwemi(HD SHFI6ULD
(=) sLEUUTLDHD ASDISSD Gereneu eflene
(<p) SLOULITLTEN DAGDI&E Weramas eflenest

(@) samssm Goamel ellenert

() Qeuliu Sigmés ellanen

The explosion of atom bomb is based on the principle of :
(a) uncontrolled fission reaction

(b) controlled fission reaction

(c) fusion reaction

(d) thermonuclear reaction



19.

20.

21.

22,
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“Agreow psdlllad eaiiu Cauamrgw =iFs S5 DLEUTTEMS LG HETITS

LTHMID (LPEnm _
(=1) erhQrmefliiy (<) euflGsamrGanrmi_1_Lb
(@) uerCGuppd () eaflommur®

Printed documents to be transmitted by fax are converted into electrical signals by the process
of :

(a) reflection .(b) scanning
() modulation (d) Ilight variation

Cpidleng WenGearm L gang semeuflCus Lmu eigiwdsars smedl ors) ?

(<21) Wengeni_ (=) 0enCxad

(&) wWlengneig () Gupseam_ jemarsgb
Which of the following devices does not allow d.c. to pass through ?
(a) resistor (b) capacitor

(c) inductor (d) all of the above

ST CUTTH amiordfufeniiy, samgeaear Hpwrae

(1) aufiflmioreney (<) @smit Blpwrene

(&) Qarii 2 geur Hlpwrene (FF) ulenL Blpwreen
According to Rutherford atom model, the spectrum emitted by an atom is :
(a) line spectrum (b) continuous spectrum

(c) continuous absorption spectrum (d) band spectrum

X - &8l eremuig) :

) 2. Bsh LIHYLILEHSGE

2L,) 2ADHP® Hleopuwins wrHoEL G
8) Bengyr . eyfefeiamns Sogieaub

) Qués ppee sdlieiswrs wromb Hspey
X -rayis:

(
(
(
(

(@) Conversion of momentum

(b) Conversion of energy into mass

(c) Principle of conservation of charge

(d) Phenomenon of conversion of kinetic energy into radiation

[ Spliyas / Turn over
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25.
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Al Qgreneailed GQflEsuul_Herer A wHoid B eremm LeTaflgefd +q LwPDID
eremm @ Lere 6\ Ty L L MBI &G wpenGw moudslLL Dararar. AB U
epwwitiyeraflurer O efle Wle s Gedle

(=) sPurEd (=) AB Hevsudled QaweL@HLD .
(@) BA Hevsuiled Qeweu LD (%) AB & CFRIESS Hansuded Qewu®

Two point charges +9 and —q are placed at points A and B respectively separated
small distance. The electric field intensity at the midpoint O of AB

(a) iszero (b) acts along AB
(c) acts along BA (d) acts perpendicular to AB

Ser @i @é sblsae ghuBD Hper Gpuy TUQUTIPS GPD!
@Q®mEGD ?

(1) Wlean(pSSLD GODEUTEE|LD OeCami_iid PSS o _aremGurgl
(=) Wlaman(pSsLD LOHDID SenCanmi_Lib @remGD ASHLOTE o ererGuUTE
(@) Benan(pssid SIS HLOTEED DG CaTL_LID GEDeuTEa|D o grenGuUrg|
(/) Llamanpssid LOHDID HeQarmi_Lib @ram(Hib G®DalTs o erer Gurgl.
The power loss is less in transmission lines, when :

(a) voltage is less but current is more

(b) both voltage and current are more

(c) voltage is more but current is less

(d) both voltage and current are less

Bflan gerellearels Garamid 53° 4'. @&ECaTam e Birauyinder B @@
afQrreflsgn Cursl fe@GameanTd
(<=1) 126° 56' (=) 36° 56' (@) 30° () 36°20'

Polarising angle for water is 53° 4'. If light is incident at this angle on water and reflec
angle of refraction is :

(a) 126° 56 (b) 36° 56 () 30° (d) 36°20'



26.

27,

28.
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1 &M (Curie) ererLig)
(=) 1 Syrb yCrafwgdean sflflwsss QeweurigH@&é &b
(<) 1 Senge] / ey

(@) 3.7x10%0 QussTyed

() 1.6x1012 flewgey / eflanmy.
1 Curie is :

(a) activity of 1 g of uranium

(b) 1 disintegration/second

(c) 3.7%x10% becquerel

(d) 1.6x10'2 disintegration/second

EipaumeuarelHmIET eTHS smelllger Bearallwée eflomsmu Saf&@GL peLD
aneussLILIL(heTerg) ?

(<=1) Geumévl 8L (<) SIDBL LT
(@) @ B (7)) Soosdnss
Which of the following devices has a source of emf inside it ?
(@) Voltmeter (b) Ammeter

() Ohmmeter (d) Rectifier

v Ber @muperer HoLLSSpen Garar @ Ben @mpea ‘E'flan Laé Qedley
QararL WearuosdnE @@anurs massiur Hiareng. e @mpanarenit 90°
Garewrd SHm Gelwi@n Goeuemeudledr jee

(1) s (<) —pE (®) pE (FF) 2pE

An electric dipole of dipole moment ‘p’ is kept parallel to an electric field of intensity ‘E’. The
work done in rotating the dipole through an angle of 90° is :

(a) Zero (b) —pE () pE (d) 2pE

[ Hwlys / Turn over
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29. @O 2Aamielle n eig FHHLLTHSAD 2 dreT @@ erasL Fre e g Gy mel
Semasaflen erenTentEens

(1) n (<2%)n-1 (@) n+1 (FF) 2n
The number of de Broglie waves of an electron in the nth* orbit of an atom is :
(@ n (b) n—1 () n+1 (d) 2n

30. Gar@ssiucL sphlear Geaflui® Y whliy 1 erafld @igan 2 draf@aer ABC

‘E:DLDL

(<) 010 (<) 100 (@) 101 (F) 110
If the output Y of the following circuit is 1, the inputs ABC must be :

&
(@) 010 (b) 100 () 101 (@ 110
U@ - 11 / PART - II
GPILY : aemaCueib uSlmeanhg elarssEnsE elmiwalssa)ib. 15x3=45
Note : Answer any fifteen questions.

31. &m@b eflfullen gl e @ “smaIb” eaTLmMS T

Define one “Coulomb” on the basis of Coulomb’s law.

32.  (PEPAIGYETET (P& GTETDITE) GTaian ? @ r(HSHEST(H S(15s.

What is a polar molecule ? Give an example.

33. euflan aflflenwis sams.
State Ohm's law.




34,

35.

36.

37,

38.

39.

40.

41.

11

- Wenaflws@ allens womib Wenan(pss Ceaupurl e Ub@s.

Compare emf and potential difference.

2 m Berapid 0.4 mm &L pd 2 e wraseaile sbfule Wergem 70 Q.
Glummeflen semdlen ol eTamenenTts SeanrddHs.

A manganin wire of length 2 m has a diameter of 0.4 mm with a resistance of 70 ).
Find the resistivity of the material.

angsGerr_rraflen aurbLSeT Wrenal ?

What are the limitations of a cyclotron ?

1 m fHerapd 0.05 m el pb GasrarL euflésHmer 500 &HmEemers
Qarem(herargl. sbbFsmatlear aulCu  2A  WarGeanmL b uTilpg ereafle
&b19& asmeflen e LOlem FNewT 6 eranr HewTdas(hs.

A solenoid of length 1 m and 0.05 m diameter has 500 turns. If a current of 2A passes
through the coil, calculate the coefficient of self induction of the coil.

wrpHens WBlenCerr L Sdlem rms (Lwenm) iy erammmed eremen ?

What is meant by rms (effective) value of alternating current ?

2jmaeysamer THUBSHID LC eidlamseld &nm @ern mHlYlyLer (antenna)
GlenentasiL_(Herarg). &hhled 400 pF WanCa&dluybd, 100 pH  lemgnaimig.ujb
@muler 2 Heur@d Wanarhs emeuler maBarsmss samss(Hs.

An LC resonant circuit contains a capacitor 400 pF and an inductor 100 wH. It is set

into oscillations coupled to an antenna. Calculate the wavelength of the radiated
electromagnetic wave.

colurmenGanTui auflseT eremmed erevmen ? 3
What are Fraunhofer lines ?

CagGamgell(mbgl eumb ereslyrarser @adsde Gordunder 1 A° semeBerd
Qaranr. X - sy e rss CauarBOwailed X - aff GTlsEE
Gasr@ssuuBbD Weranpssid erear ?

How much should be the voltage of an X-ray tube, so that the electrons emitted from
the cathode may give an X-ray of wavelength 1 A® after striking the target ?

3078
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42,

43.

44.

450

46.

47,

48,

49.

12

@Geu 2yiiay cuellumisHiu @rear(® SmESSISET Wrael ?
What are the two important facts established by Laue experiment ?

ALy stinfwed Cararansulen erHCaraTameTs gnms.

State the postulates of special theory of relativity.

R aTHEgssTLHLar o - Smgeileean allaréEs.

Explain a-decay with an example.

DEMGS(M 2 Mmeullel LILIGNEMmeT 6T(LHSIs.

Write the uses of nuclear reactor.

R0 grranflevfen wjqeumi BlarGearrib 50 wA wHHID 6 Hu
BlenGermi_Ltb 25 mA erafiey B eller wHULE s (Hs.

The base current of the transistor is 50 wA and collector current is 25 mA. Detern
the value of B.

il e’ Lgsmed eflemeruyld BHUWETSET WiTeneu ?

What are the advantages of negative feedback ?

Cleweour Gl Qu@sdeowut LuaLBs sl @b QumsSuiar shmiL
GUNTSE. )

Draw summing amplifier circuit using operational amplifier.

le wriselsr Cohprismers gmys.

State De Morgan’s theorems.

Qaés s sseudd Qem e Apliysdr wrees ?

What are the advantages of digital communication ?
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u@S - I /PART - III
GOy : (1)  eerm erehr 54 - &G SewtigLILING eflenL_wieflés Geuarr(Hid. 7x5=35

(i) Bswerer 11 eNarrésafe Taubuaib ymn elamésenss

eflenwefllss Couamr(ib.
(i) CsemeuliLi(ibd Qrmsafled LD euenys.

Note : ()  Answer question number 54 compulsorily.

51.

52,

53.

54.

(ii) Answer any six of the remaining 11 questions.
(i) Draw diagrams wherever necessary.

e ellens&CaHrHsaien LIGRTL{SEDET ET (LS.
Write the properties of electric lines of force.

Caurab L Bt eopts LwearL@SS WeanswsSlen o1& semamwié & &) LD
wepenit afleu.

Explain the determination of the internal resistance of a cell using voltmeter.

Béa_sHseaflen Lwiensee TCsaIbd ghdamar erng)s.

Write any five applications of superconductors.

sTHHled 10 cm @t Qeuafluder 5 m baraperer Q@ sLsHEd Qavaiurs
MeusSUILIL(DeTeren. @)y Cr ieredlemen WlenGerm_L_tb @Gy Henaguler
umyw Gurg 3.6x1074 N seuiéd elens Qawdul Lrd sLgSludled Lmuyid
WlerCarmrl_L_riseners STSE (h 5.

Two parallel wires each of length 5 m are placed at a distance of 10 cm apart in air.

They carry equal currents along the same direction and experience a mutually attractive
force of 3.6X107* N. Find the current through the conductors,

3|6060g / OR

500 spmis@Esd 6x1074 m? GmEEL UFLLD Qsrar. Gsdieuss sbkls &(IHGIT
1074 T srhss grar e QsrerL preilued srEsL  LosH
Ggrmsei LuGdng. Qsrusell Liur L &bl Cumrmeflenr pméE ofams
wrdledl  5x10710 Nm/degree eraflés 10° dlwsme  gHudssIbD
WenCearm_LsHenens samsd(s.

A rectangular coil of 500 turns and of area 6 x10™% m? is suspended inside a radial
magnetic field of induction 10~4T by a suspension wire of torsional constant

5x10710 Nm per degree. Calculate the current required to produce a deflection of
10°.

[ &mUys / Turn over
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2b.

56.

57,

58.

59.

60.

61.

62.

14
WenorpHluded epuBnv Hoear @uliysmar edardEs. e 6T 66U M)
GHODSSHEOTLD ? !

Explain the energy losses in a transformer. How are they minimized ?

LmevL it eldlepwis gl Fleplgs.

State and prove Brewster’s law.

aanL_rgeflar pipwrae aflamssamer alaré@s. (UL Caameuuddame)

Explain the spectral series of hydrogen atom. (diagram not necessary)

L@LGELTBeT Siemeasafan g 19rTall e Sersdnsrar Caraaiamus QLms.

Derive an expression for de Broglie wavelength of matter waves.

2 Georal LTl @erm 3333 A° wmafear galurd gefluyl L Uu@D Curg
248l 0.6 eV aueny HHped Csrar, casgrasmar QeuafledBdearng.
2 Corsgdlen QouallGubm <yhnees sarsd®Hs.

A metallic surface when illuminated with light of wavelength 3333 A° emits electrons
with energies upto 0.6 eV. Calculate the work function of the metal.

8o slerey GrLmer seflol Quirmer 60% Heogouemi i <@L SIS S S
sansSl (s Croreier Ty =3.8 IBTL_&GT.

Calculate the time required for 60% of a sample of radon to undergo decay

(Given Ty/2 of Radon=3.8 days)

S0 @LCUI(H Sy Simesdnsdurs Aeudu@db elssms elases.
Explain the working of a diode as a half wave rectifier.

Crirefen SSGIQID WGl ? SAF6 LIWGTUT(HGET Wreney ?

State the principle of Radar. What are the applications of Radar ?
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u@d - IV / PART - IV

@Oy : () eremeuCuienid e llarssEnss allflourer ellan wallEsaib.

4x10=40
(i) GComeiiuBibd QL Biseid LLKRIGET alenrs.

Note : (i) Answer any four questions in detail.

63.

64.

65.

66.

67.

68.

(ii) Draw diagrams wherever necessary.

et @)(mpenamuimed e LeTefludle) rbu@b Wenan(psssHharar Caraeuenil
Qumes. SpliL] Crreysenaer afleu.

Derive an expression for electric potential at a point due to an electric dipole. Explain
the special cases.

Erren sl Yoosdld ety Lib Qupp gisefler Quisssams afleul,

Discuss the motion of a charged particle in a uniform magnetic field.

sThSL Losdler Sanseowl Qurmss o sbl9& smailer Heans i@l
rHneusaTpD e WearallwsE eflensaws grarmHb (pepmenill SHSSH LI
eflargsmis@EnLcm eleufl.

Discuss with theory the method of inducing emf in a coil by changing its orientation
with respect to the direction of the magnetic field.

SO WL L UULSgIL e @rmoen edlenareilenan aflemd@s.

Explain Raman effect with the help of energy level diagram.

9 Covegflen Ceweur igener mmed I L L SgiL e afleufl.

Explain the working of Ruby Laser with the help of energy level diagram.

QawisT (e eramaniuder ewlienuubd, GFumur_ e b lersEs.

Explain the construction and working of a Geiger-Muller counter.

[ SliLs / Turn over
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69.

70.

16
Q@ L CE Qu@psdulian QewaurieL FHOL LLSFL G aTEGS. _'
2 iTQeucir 2 eamriémen aerCaT(H euTHg DG (Pige|SeneT cllaums).

With a neat circuit diagram, explain the working of a single stage CE amplifier. Draw
the frequency response curve and discuss the results. '

2 TQeueh Eipomane LiLLD QITHE! DD GIF&L LemCUDHDSMS LGULIMLIG]
Qawis.

Make an analysis of amplitude modulated wave. Plot the frequency spectrum.

-000-



