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sfegenr : (1) Siwaisg dlaméseEnnd sflurs udeurdl o drersm oremuseamar

sfluriégé Qararereb. sstiLdeller Gapul@Ude Simns
sansraiurarfiD 2 L angurss Cghelssen.
. 2) fewb o &HUL e@wulemar bl HGW erWgleusnHEGL ULaLHSS
CouaiT(hld. UL BISET cueTausnE Gluearéled LweTU(HiGSeyD.
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.

U@&l- I/PART - 1
GOy : () Smansg eflamssEnsEh el wallése 30x1=30
() esflurer el ows Cosrp0s(mss GHNUILHLer eflen ullanearuybd
Cerggl eT(pgIs.
Note : (i) Answer all the questions.

(ii) Choose the correct answer and write the option code and the corresponding
answer.

1.  aGamées army Aol eumpuie oL Cur@ dswouBeug :
(<31) 6@ &u_lr'rmmg,sm_mrra (=) m WVaGassdlwirs
(@) @m Hnss (OFF) selllsrs () @@ Qués(ON) seilers

In the forward bias characteristic curve, a diode appears as :
(a) a high resistance (b) a capacitor
(¢) an OFF switch (d) an ON switch
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Cridens WenGanm L Fams sameufGul Lmu SA@HEsTE HMmedl gl ?

(1) e HenL (<) Wen Ca&él

(@) WBler getrig (7F) Cohsam H@eHSiD
Which of the following devices does not allow dc to pass through ?

(a) resistor (b) capacitor

(c) inductor ' "~ (d) All the above

CasQsTH sdlidatien % &Ly :

(<=1) erfirfeneuruien(CagAsm®) Semeoamus FTiHSS)

(=) Crir Wanauruden(Gearm®) SEATEOLDEOWIE FTTHSH!

(@) Wemalpsss G 2 erar aury SigmEaaien SaamUE ETTHES)
() Clopseam e eTgenanD BHSSD

£ of cathode rays :

m

(a) depends on the nature of the cathode

(b) depends on the nature of the anode

(c) nature of the gas atoms present in the discharge tube
(d) independent of all the above

X-sdi @Guriéd GeaaliuBo X-sfisaflar GQedellewen Geueury
sHafssmd :

(<=1) Wenaflenpuien WBlanGeanm L sdlene fsflugen epeLd

(=) Wenaflanpulien enCanmi_ L SElevan GenULSE (LD

(@) Qosdgn Waranpsssddleer SaMuugen paLD

(F) Qevsdar Wanaripsssslemar GODLILIGET LPGOLD

In an X-ray tube, the intensity of the emitted X-ray beam is increased by :

(a) increasing the filament current

(b) decreasing the filament current

(c) increasing the target potential

(d) decreasing the target potential. .
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WDenaThe Seneauile, Llem|aLd E LOHMILD STHSLIELD B @emeus@ss@ QLG
o grer s Caumumr(h :

(@) 5 (@) = () 84§

(=)

|4

=
In an electromagnetic wave the phase difference between electric field E and magnetic

field E’: is:
™ T
@ 5 ) © (d) zero

LEHLAUTmET St@fard Qsmeand SMTESSOW :

(1) Bleop (=) SawsGausid
(@) 2BsD (/F) WlemgmriL b
The wavelength of the matter wave is independent of :

(a) mass (b) velocity

(c) ~momentum (d) charge

QerRssrul L Sawlnder orgls Qewaur’_HeEiu Gal :

A
-
B
(<1) AND (=) OR (@) NAND (rr) EXOR
The following arrangement performs the logic function of gate
A _
— -
3 |
(a) AND . (b OR () NAND (d) EXOR

am s CE Qumss gandlar BHSST 2 Qeuamanilas eman(pss CLHSELD
10 erefiéd, o wiray Qaur_ () efiQeuareia Waa(pss @UBSSD :
(<=1) 10 (<p) 14.14 @) 7.07 () 20

In CE single stage amplifier, the voltage gain at mid frequency is 10. The voltage gain at
upper cut off frequency is :

(@) 10 (b) 14.14 () 7.07 d) 20
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9.

10.

11.

12.

sSflwussgsaflon am CGsTL&s erelild *tlj DLESETES Gon o (hHssHs
QEmeT(@pHLd STevid

(=) Sy ursrasde urd (=) srrefl Lujlsrel .

(@) <y Syl sred () arrefl LU sregdler @\m WwLHIE

1
The time taken by the radioactive element to reduce to ; times is :

half lif
(a) T"e . (b) mean life
(c) half life (d) twice the mean life.

manl_rmer Siamiehled 1Gemalmomn eresLrranger sreybblumipgl erdle Fmiw
sianaberd Qara sflieiFs Careanmid ?

(&1) 251 () 62

(&) 453 (F) 52

In hydrogen atom, which of the following transitions produces a spectral line of
minimum wavelength ?

(a) 2-1 b) 652
() 453 (d) 552

SiemIEHmUYeTeneueamw elleTdh@Geug)

(1) &6 wrg () flreus giefl L
(@) ©eurié wrdlfl () Guri oigmi wrdlf
Nuclear fission can be explained by :

(a) shell model (b)  liquid drop model
(c) quar.l‘g model (d) Bohr atom model

SemisamUbGearancuy geardled Geuefliu(ib srmefl ymmed :
(<=1) 200 eV (<) 200 MeV (@) 200 meV () 200 GeV

The average energy released pér fission is :
(a) 200 eV (b) 200 MeV (c) 200 meV (d) 200 GeV



13. “efgsren HlpHuL s s@Hed G T

14.

15.

16.

Qeweu®Sng.
(=) gallfler sL_gg@ (<) Qauliu Wemeflenerey

(@) Geutiu Sjwefl 2 18lpay () fus efeneray

Vidicon camera tube works on the principle of :
(a) photo conductivity (b) thermoelectric effect

(c) thermionic emission (d) seeback effect

-

epL sewrigen 2 emer GCrmolw Swealsar

(1) Heuliy eaflenw 2 U seu@pd () UFms geflanu 2 L geuhid

(@) Be geflanw 2 I seu(Hbd (FF) uéeame geflenws 2 L8l(pLD

The chromium ions doped in the ruby rod : S
(a) absorbs red light (b) absorbs green light

(c) absorbs blue light (d) emits green light

Emment epesHlen(grating element) 40 :

(=) SivE Qaoame (=) BLLT(metre)
(@) 8L (metre~1) () g8 (degree)
The unit of grating element s :

(@) no unit (b) metre

(©) metre~! (d) degree

60° gar aflenere] Caramsdnarer gafleflese erewr :
(<¢) 1.732 (<) 1.414 (@) 15 (/F) 1.468
The refractive index of the medium, for the polarising angle 60° is :

(@) 1.732 (b) 1.414 € R (d) 1468

. ssgleusdlen SigliuemLude

3326
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17.

18.

19.

20.

6

Qautiuflene sifafsEn Curgl, Wersruyu Qummefler WlangenL erem :

(<) G@pwD () 2fsflaen

(@) wrouLTg (/F) &WPwmEo

In the case of insulators, as the temperature increases, resistivity :
(a) decreases (b) increases

(c) remains constant (d) becomes zero -

@@ QsTLi RLC ac. e &HPled Thss sansHeid WearGenm LD WDHOILD
Wenarpdsn wpepGu i=I, sin((-)t—-g-) wHmD e = Esinet eramm e
Gurg, WearGarrlL b Werarpssw duapysdoriulL SLL
Caumur(® :

(=) &1f (<2p) 180° (@) 60" () 45°

In a series RLC a.c. circuit, the instantaneous values of current and emf are
i=l siln( (Ot—%) and e = E_sinet respectively. The phase difference between current

and ﬁ;:;lfage is:
(a) zero (b) 180° (c) 60° (d) 45°

q Wenrgr L b QuDD ¢ P urtbé Qewdu@n Qwrés Wareuumu
L (Nm2C~ lojeéla)

(=1) 8mq (=) 9x10%

(@) 36w x 10% () 8.854x1071%q

The total flux over a closed surface enclosing a charge g (in Nm2C~1)
(a) 8mq (b) 9x10%q

() 36w x 10%q (d) 8.854x1071%q

QsrenapseNdlaTTE SigiLL Couahiq Ll DEERHS SLEUMTSMS LOIGTETEDEETTE
LTHHID LD :

(1) ﬂﬁl@l}naﬂuq () aufidasamGentTiL LD

(@) uarGupLd () qpafl rmur@H

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

(a) reflection (b) scanning
(c) modulation (d) light variation
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23.

24,

7 3326

Crrés_sHuflen ser Lﬁlsmgnmn_su GTEH

(1) &4 () el -

(@) Ws Hsn () Wseyd SAdlwig
The self inductance of a straight conductor is :

(a) zero (b) infinity

(c) very large (d) very small

4000A e Bereparar @m @nap Hin gl smesErsE @aoLCu o drer
ureng Geumiur® 2x1077 m. SupPHpE Qe Gw e 6rar sl Caupur( :

w

(@) x () 2 @ @ ™3

The path difference between two monochromatic light waves of wavelength 4000A is
2x10~7 m. The phase difference between them is :

) = &) . 2n i o @ 5
Qeuiy WerreflylenLule sbHludled Gus’oupu-r'r @éma;Lb Grg,mgmé sTibES ?
(1) Weanafyenudled 2 emer lerGarm_L1b ol G

(=) WenGanm b umb Crid

(@) epduden QeuliLiflene

(m) Weneflylenuller auplCu Limuyb L&GGT@GUTWLLLD
Peltier coefficient at a junction of a thermocouple depends on :
(a) the current in the thermocouple

(b) the time for which current flows

(c) the temperature of the junction X

(d) the charge that passes through the thermocouple

Erren WarLwsH@®, UosHDE Q@arTLrs Hel HES SeWWTH (b
LOT@(HAPEHET ENEUSSHLILILLTE), NG 2 arTeug) :

(1) Qurss gllensenws WL HILD

(=) iy dlensepw L (HLD

(@) Qurss eflens wHMID SHHLY eflens @rasepL b

() Qurég eflanswb oide,Smuy eilensuid «jee.

A dipole is placed in a uniform electric field with its axis parallel to the field. It experiences :
(a) only a net force (b) only a torque

(c) both a net force and torque (d) neither a net force nor a torque

[ Smliys / Tudn over
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25.

26.

27.

8

Wlengnr_ L tb Clupmerer 2 drafLpm 2 GersLs U[_F)Qj @earm, &P e wsams
eruyatanisaties Cormmeilsdma ?

(=1) CarargHin@ GeuefGu

(=) Siger LpliGen Goe

(@) Camergdler 2 L Lmid

(F) @)m wLkE AsrenaelsE SiLiume

A hollow metal ball carrying an electric charge produces no electric field at points :
(a) * Outside the sphere

(b) on its surface -

(c) inside the sphere

(d) at a distance more than twice

AB eramuig muggreorai(lead) @@ s@H YU GL. GSsEMgen penar A
Qauluu@ssuuBipg. A WamoBs B Crréd WHer@erriiib I
s iuBEng. srbser eflanareure sam® AB ule :

(=) Qeudiuib 2 L saurliu@dng

(<) Geutiud Gevaflel LB Ens

(8) Geuiud e UseurtiuLe|b Gdamae,Qeaieflel Ll ab Gdeama

() Geutiuw pgelled e L sauriu@dpg Gerent Qeuafled LG DSy

AB is arod of lead. The end A is heated. A current I is allowed to flow along AB. Now,
due to Thomson effect, in rod AB :

(a) heat is absorbed

( heat is liberated

(c) heat is neither absorbed nor liberated
(d) heat is first absorbed and then liberated

-

Gorer Crmusaflean Sdlsmssgl LwaLBD sHusss sallbb
(1) Na* () T (@) Fe () P2

The radioisotope used in the treatment of skin disease is : -
(a) Na% () I3 (c) Fe? (d) P2




28.

29.

30.
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Blengr L 54 o Qsrer B cHArdi Wenann L ib CQupm 2 Caorsg
5608E@6E 2-eCar 2 eer Latafludled Blam e : '

a o

(@) T 7¢; () ~ 74
@ o (%) sPune

The electric field inside the plates of two oppositely charged plane sheets of charge
density o is :

@ *3e ®) -

(c) ;_% (d) zero

@aflllenCummear e e e QeuallCubm <pmméd 3.3 eV 6T &l 60, 24 & ot
L@ &6 <286 euer :

(=1) 8x10 Hz (<) 8x1010 Hz (@) 5x10% Hz (FF) 4x10' Hz

The work function of a photoelectric material is 3.3 eV. The threshold frequency will be
equal to :

(a) 8x10M™ Hz (b) 8x10'0 Hz () 5x1020Hz (d) 4x10" Hz

5A DC WlenGanm_Lib 2 heurs@id 9iCs erey QeuiL efleverena 2 (ThHeU T (@LD
wrydlens WBlenGanm L gdler oeray :

(<1) 50A rms BlenCerm i (<=1) 5A QU WenCarmi_Lib
(@) 5A rms WerGernmi_Ltb () Cupser. ergeyb @eene
A DC of 5A produces the same heating effect as an AC of :

(a) 50A rms current (b) 5A peak current

(c) 5A rms current (d) none of these

[ $lwiiys / Turn over
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Note :

31.

10 .-
L@$- 11 | PART - 1I g
caaGuaid uflamanhg NaTEsEHEE eflenL_wefl&sayib. 15x3=45

Answer any fifteen questions.

e esder e Larafude Wera(psgb- eueruim.

Define electric potential at a point in an electric field.

32.

LLgHe sriguerar WaGssdlsafian Agr@guwen WaGssEs Foeers

SES (H&.

&1

wF

i

|
|

o
A

n
10 pF

I
10 wF

:

Calculate the effective capacitance of the capacitors shown in figure.

5 uF

||
I

-4

33.

I
1
10 pF

by
10 wF

=

od O—

iy fesGeusid cueamruin.

Define drift velocity .




34.

35.

36.

37.

38.

39.

40.

41.

42,
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BasLsHsallan LS GESEID PETD &apis.

List any three applications of superconductors.

SurpGLWern Werampu@ly updlu pse ddamws snis.

State Faraday’s first law of electrolysis.

srdaamBlLi gandlar BlaCarm L o awiey B LsSemar e wisgd Gurg
Senen(pss 2 amia) FILLPD 2 WHD T dp QUITs cTamiams eQlené@s.

In a galvanometer increasing the current sensitivity does not necessarily, increase the
voltage sensitivity. Explain.

25 shHlsmard CSTETL MEFT HMLGIGE lenGenml LG rms Ly 30A
erafled, DISHHTE FLOTUTL ML ET(LHSIS.

Write tHe equation of a 25 cycle current sine wave having rms value of 30A.

STSSTTE GUETILIDI.
Define quality factor.

Bl L 6T GUENETILIRIGETEN GLOWILD S[HENLOWITE @ mLLg ere ?

Why the centre of the Newton’s rings is dark ?

lgGTLTed gpafld Slgmed eranmed erevenm ?

What is Tyndal scattering ?

CurevGen a‘jl,éigﬁlsh Lwerur(HseT wreneu ?

Give the applications of Moseley’s law.

1000 kV. Wenanpsssded X-a8i @Gwruiedmhg GCoreammid X-sdisefler Smo
oo HarsHamans sanssl([Hs.
Find the minimum wavelength of X-rays produced by an X-ray tube at 1000 kV.

[ SlpLiys / Turn over
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43.

44,

45.

46.

47.

48.

49.

50.

12 o

Lwerr Qsm&s dlileudmenent euanwigmy.

Define threshold frequency.

gsPO?18 6 @iany Syl sreld 3 HILAL kiser. 15 [_F;]Lﬁ]LI‘EJ&SGﬂGD 215l SlevgelanL_Hs
eSl(p&&T(H erevme ?

The half life of ¢,PO?!8 is 3 minute. What percentage of the sample has decayed in
15 minutes?

Qm @grﬂ—ms‘mr,ru'_@j.

Define Curie.

GON&EsL58 et wrE [Heushsrar QeicGeaun aufupenadr wreme ?

What, are the different methods of doping a semiconductor.

Qaen (pdle| eresimmed eremer ?

What is Zener breakdown ?

@ deweour_Hu dumsdlawl uwaL@SS Urlgésm (i Qumsduder
eraflu Wleor &HmILILILD euenys.

Draw the circuit diagram of summing amplifier using an operational amplifier.

@ urg Siqaurd yrrerflevi fer oiqeuris BarGearmiLib(Ig) 30 p A,
gpurer WerGarrLib(l,) 0.97mA. @igenr BaGarrli i Quss
ammﬁumqgﬁq(a) STEHT .

In a common base transistor circuit I_ = 0.97mA and I;=30 p A. Calculate the value of
(@) the current gain.

LerTGCUDD 6TeuT- UL,

Define modulation factor.
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L@ - III/PART - III
@iy () ellerm erenr 56-&@ sewriqliLiTs alenL wafl&seaLb. 7x5=35

(i) WBsepdrer 11 ellamssafled eraneuCGuignd ymi eNaTTés(EHsE
ellenL_wefl&sa b

(iii) CameuliL@b @Lmsealld LILRIGET aImfs.

Note : (i)  Answer question No. 56 compulsorily.

51.

52.

54,

(i) Answer any six of the remaining 11 questions.

(ili) Draw diagrams wherever necessary.

@ @amangsl (h WarGsadulen, s HsEnsdlanGui WersriiL o erar CLTg)
WenCas@sHnassrear GCareancuenit gmed.

Derive an expression for capacitance of a parallel plate capacitor with a. dielectric
medium.

Ceaurell BlLenrl vweru®sd Wearswsdear 2isblarsem i &Tam b
(pemmenit edfleuifl.

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

sI&gHmeT enlen Weargem 20°C-& 50 Q erana|d, 70°C-& 65 ) erara|b
sjerellLu@dng. Wergen Geuliublendy cramenantsd sanTdhdl(Hs.

The resistance of a field coil measures 50 ) at 20°C and 65  at 70°C. Find the
temperature coefficeint of resistance.

20Q WengenL & CareawT sreeuanTS LT germ 50 mA WenGarri L sHn@
wylwsmas CAsTH&EGD. @smar (i) 20A IeTsEGL DS LTS,
(i) 120V Sjeré@d Geuredl 5L LJTs 6Teueummy IHmETD ?

A moving coil galvanometer of resistance 20 {) produces full scale deflection for a current

of 50 mA. How will you convert the galvanometer into (i) an ammeter of range 20A
and (ii) a voltmeter of range 120V.

[ Hmliys / Turn over
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55.

56.

57.

58.

59.

60.

14

& (@ > gremL &l LplienU DTHHEISE PO Seraflus@ eNme
gam_ UG agsams leaT&EES:

Explain how an emf can be induced by changing the area enclosed by the coil.

FLO &6 Hafliby edeverald & el ganhleo 5000 Gam(&eT/cm 2 GTene.
@y airLTiDd aflens efaflioly aneredé 7070A syeaper ety ) aufl&@D
2000A @ioafer Ho HD afs@n G Guure CaramiNmsmus
saTsHHS. -

A plane transmission grating has 5000 lines/cm. Calculate the angular separation in
second order spectrum of red line 7070A and blue line 5000A

2606081/ OR

ereilenamel orafiudié 60 cc FTESETSE sanyacd 300 mm Bemid Qeram GaTmEns
@LpmudlepieT weusstiL@D Gursl 9 &g@gﬂu@@;\)@. sipp&s Spen eramr 60°
GTEsTIcL Gepjaadlcd 2 drer siaseyuilen iemey Grevent ?

A 300 mm long tube containing 60 cc of sugar solution produces a rotation of 9° when
placed in a polarimeter. If the specific rotation is 60°% Calculate the quantity of sugar
contained in the solution.

Curi QaraTend oiguue@L e n-aigl e Liureguilen 2 TSEDHT
Cerealewl QUDIS.

Obtain the expression for the radius of the nth orbit of an electron based on Bohr's
theory.

B @GDIESD Q& ES-
Explain length contraction.
@aﬂﬂéﬂ&a}e&r&aﬂm Lwansané gCaeId spHanen 6T(pSHIS:

Write any five applications of photoelectric cells.

Bl yretien LigimLsenar eNaTEGS:

Explain the properties of neutrons.



15 3326

61. lo- (DTG Canmhisamerd &l Bimieys.

State and prove De Morgan’s theorems.

62. GClawnemss Gorer saaum Qgrmlen peraosdr wWreme ?

What are the merits of satellite communication ?

U@gl - IV/PART - IV

@Oy (i) eranauGugid Bren( eilenTés@née elfleurer aflenL_weflésayb.
(i)  Cgevaulu@id QLisaie LLkismear auamys. 4x10=40
Note : ()  Answer any four questions in detail.

(i) Draw diagrams wherever necessary.

63. srev elflenws smms. Qswens LTRSS ErTar Lﬁlam@nl_prahrﬁrg,ﬂ
Clare. Currer (piyefer Berid Qe Wergr L b Qupp sbiulermed
FHUBWL W6 smss sarsd_ab.

State Gauss’s law. Applying this, calculate electric field due to an infinitely long straight
charged wire with uniform charge density.

64. a@ssCarrprafar gsgieud, Simwly, Ceame Qe allsb @ dueiheanm
aflfleurs aflaré@s.

Explain in detail, the principle, construction and working of a cyclotron.

65. @M s ac. Blaalupdluier ssgeub el wHmib Ceueme Q&b
eflgsens Cpeafleuren LLggiLer afleuf.

With a neat diagram dgscribe the principle, construction and working of a single phase
a.c. generator, ~

66. Geuafledi® Bmwreme LHMID 2 1 seauf Blmwrene eremmmed eremer ? eublen
CleucuGaumy euessmar er(sgIEsT_HL 6 alilermds(@a.

What is emission and absorption spectra ? Explain the different types of emission and
absorption spectra with examples.

[ Sisiys / Turn over
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67. <pdmed Wl LLiuLggiLen He - Ne Casifler Qewerur_iganen elleuil.

With the help of energy level diagram, explain the working of He - Ne laser.

68. &TeVAS HHTHET TEMDTED GTENET ? HTEVLOIS s sl e @g&@&@am_@ LM MILD
G&5sILT dlemaraiser fluaupen ellemd@s.

What are Cosmic rays ? Explain the latitude and altitude effect of cosmic rays.

69. LGeTEiLiutb. cranpes erean ? el e Lib QarREEIULL Qusdluen
Benanpgs Qumsssdnsrar Carameauemu CUDS.

What is meant by feedback ? Derive an expression for voltage gain of an amplifier with
negative feedback.

70. a;@u;,;wmm,@gmsmméwmﬁ_é} golenw s L LILLGGIL 6 eNeTsEs.
Explain the functignal block diagram of a monochromatic TV receiver.

-00o0-
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