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Gy @ 3 wenf] | [ Corgs wdobluamsdr : 150
Time Allowed : 3 Hours | [Maximum Marks : 150
Sflegeny : (1) simands slendsend sflurs wdeurd cdarargr eranugman

sflurfggms Gararena)b. odstudleile GopuWlmuear smpés
samsrasfiuureril_ib o | angurss Gsflaldaseab.
(2) B =g smiy aoulleen wWHGWL sTpHUSDHEGL LLETUESS
Geuam(hib. UL s euanfeugsing Glueandld) LweaTuHSSa L.
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.

UGSl -1/ PART - 1

@Ol ¢ ()  Semensg eflanmasensEn sl welldsab. 30x1=30
(i) esflwrar efla s CoibblsBss upgis.

Note : (iy  Answer all the queslions.
(i) Choose and write the correct answer,

1. 'p" Slen @mepenen Flmiygdlner Claram eem e Glimapenan ‘E'llen yead Glafley
Carem. SanesdnG Genemwurs amadsiul Hararg, e Gmapeaew 90°
Caramd o Gaiwuiuin Gaiamauilean iamay

(1) s (<) —pE (@) pE (/) 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
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1 &luyfl (Curie) aremig 2

(=) 1 Spmd yGrallugdar sdfusas eawduriiyn@Gs sob
(<=4) 1 Slemgay / cllammy

(@) 3.7x10"0 Qu&blsrye

() 1.6x10"2 fensey / eflemmiy.

1 Curie is :

{a) activity of 1 g of uranium

(b) 1 disintegration/second

(c) 3.7x10W becquerel

(d) 1.6x10'* disintegration/second

WEETHS DjeneVSHeT

(1) GEHeneSET

(<2y) QBLLenavger

(@) enésamasarabean das GplLmosaraGar GhHasaD
() @nésmosEnD Sha HBL emaaEHD Bjea

Electromagnetic waves are :

(a) transverse

(b)  longitudinal

(c) may be longitudinal or transverse

(d) neither longitudinal nor transverse

N3 6t janr bl sratn 10.1 HISLRIGET. SiHe Ll STaL

(<) 5.05 Hlbl_migar (<=,) 202 BlSILruser
6l 10.1 R g
&) vy (F) Ggoa DLlraser
The half life period of N3 is 10.1 minute. Its life time is :
(a) 5.05 minute (b) 20.2 minute
i A (1) S
(c)  infinity (d) 0.6o31 minute
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enesGerrprafle (pEHE&sluEn Werar b Gunm sisaler sndlusss sral
CTHENENE FTTHSHW 7

(<21) STHES SN & (<2) gimetlan Wlemenrl L b

(@) sisaflar HensCGeumid () gysaflen Hlenm

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

Gurgy 2uipdurer s&ndld @emssiul (Herer en wrmen Aeavfer o eref® Amiy
auenuilen auenyGamaqen emia| (slope) erganeand Ghl&H@GD ?

(w21) 2 craf(y Wlem erdlmiiLy

(cop ) WlemGenm i Glu@hEsh

(@) edref(n WenGlardirier sepadifl (reciprocal)

() Wenampssl ClLmash

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) woltage gain

g@(h Sayeild n eug sOplurengllla o der g radl rraien g Gymadl
S| EEISHGTIGIT ST e ewT | Hens

(1) n (<=p)n—1 (@) n+1 (/) 2n
The number of de Broglie waves of an electron in the nt orbit of an atom is :
{a) n (b) n-1 () n+1 (d) 2n

Qar@esiul L ander Geuaflui® Y ndiy 1 erafld wigear o drafadr ABC

=D
G- = i ”
Co

(<21) 010 (<,) 100 (@) 101 (m) 110
If the output Y of the following circuit is 1, the inputs ABC must be :

%@—‘_\ "
| J—

(a) 010 (b) fm{}- ¢y 101 (d 110

[ @(@L'_II_]HE / Turn over
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srhsl Lasdaarer WerGemmi L b urub sLgduian g CewduBn eflensuler
Sengullenen oblutLweTLRD 6l

(=) Gerdles @lgiens a4 (<zy,) Wemdin cucngiens el
(@) qpenan ol ' (/) euevg o cremmens el

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

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

(¢) End Rule (d) Right Hand Palm Rule

SDEHETL. DIETEUHEHET 6THl GLEHQIT ereungn ?
(=) @oweoasdmuus e (=) Wy eflans
(@) wlemyeib (rr) Wenan(pssid
Which of the following quantities is scalar ?

(a) dipole moment (b) electric force

(c) electric field (d) electric potential

Aplw Ggreneeiey WAEs L Herer A whmb B erenp Leraflaafiay +q wpmib —q
eranm @ ueredl Weanarl L msar gpernGuw eeusslul (Herarar. AB Wlen
enwwdydratiwurer O efler Wleryeud Glefley

(1) s fluimr@bd (<) AB Slensufley Llawdbufib

(@) BA dlensulley Gswsvupin () AB & Wehigss densuliler Cleweui(pb

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

{a) is zero (b) acts along AB

{c} acts along BA (d) acts perpendicular to AB
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Olenggr L =g H o Qerar. G@m aHrdli Weneapri b Qupp 2 Carss
s5HSERGEE CeuallGu e arer yeratlufld Wlameld
o

i o
EEUHJ ’ 2.5':} l:r%} B EEL—I {v@} 5'55] {IT) ;

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

T o r

@ T 7e B T 2e () Zero ()

CxsCsrhé sfli sisaflen Werar L Hlaopssse) Henalhaameunmer eapanars
FITHSI 7

(o) Gaglarnen saenoamus FTihsS]

(<=t,) 2L Ganirig e GHemepoenllE FTTHSE]

(@) Henaflipsss @prubaier 2 drer euruellen siamsaatlan saraoamuld sTibss)
() CuoEd il e arsenamnyb sTTHsseaam

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

0.005 m wiswsdla 2500 Car@sdr o der Snpafluflen Bg 6000 A° oenebaripdrar
galwrang Cpis@ssrsl LEHang. g Cume aufles erarar ?
(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 ) 3 © 2 ) 4

g Qe sTolré &nE (copper wire) whmb e gmblyd gaw{ (copper rod)
s dlucupfen ser Wen senL. ereir @peppGl py £ m wHMID py & m srafle
Py

=

(=1) p1> P (=) 02> py (&) r

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

(a)  py > {b)  pa>py €} m=p dy

[ Si@pys / Turn over
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16. Epeumalaiaibmer erbhs s@pellulayear Waralwusg clasmu HaflE@En apad
SDEUGHLILIL_(Hermergl 7
(<) Geumra B (<o) SbBLLT
(@) g ST () Sjenaddlmsdl
Which of the following devices has a source of emf inside it ?
{a) Voltmeter (b}  Ammeter
{c)  Ohmmeter (d) Rectifier
17.  CrigGuir url@ulley 2 arer RF oemavaiflens o meurd@eug)
(=) Gleailujemr engenmmer
(<2) Qeellwjani eneend wHmD 2w dlibleuer eardl sieaser
(@) 2w sflrClevenr zaridl ienauser
(/) @enmbs dliGleudm o enl i saridl Heneu&eT
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
18. ,Be® mgmidmmellen yrid
(20) 13107 B m (=24)2.6x107 1% m
(@) 1.3%x10" P m () 26x10"13 m
The nuclear radius of ,Be® nucleus is :
(a) 13x10"®m (b) 26x10715m
(€) 1.3x1071% m (d) 26x10" m
A
— ————— e e e R ——
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o Gayrsl urliy genblen Blyss Wenen(pdsd ersanend sripSlrmg ?
(=) uib sdlieisflen ofiteue

(<o) uiD sflreisflar Gladley

(@) 2 Corsl Lriden seneno

(/] GeueflluEin erasl rranseten HeansCGesid

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

@ a.c. Waranidle ehsbeaurm sarsdan deaalusEeiams
WlenGamn_L_gdlherear Fwarur(pger wenmGw

i1
- in| @t + — |ohHm
e= 201 _-am{ 3 ]Lng}[_!}m

i=10 sin ot g pepdendld LwauBssOIuGHD srrafl Hper :
(<) 2000 W (<33,) 1000 W () 500 w () 707 W

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

e=200 Sin[‘ﬂt"i' g] and

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

& T GurTh igmwordflublany, samgpendlen Blmwrene

(<21) aufiflmwrenay (<) Garii Slmwrene
(@) Qgri o seur Hlpwrena () ulen Blmwrene
According to Rutherford atorn model, the spectrum emitted by an atom is :
(a) line spectrum (b) continuous spectrum
{c) continuous absorption spectrum (d) band spectrum

3078
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1L 1B @Ul‘_mLU Garay Gargemeniles LIl el SiEolb B el GimLLg)
(=) e Gumedle wiepl. WL (Hibd

(=) G SmbLLL W {HID

(@) em Curelley Ll e g @n SIHLLILEL

() e Quralle) LleLb G SEHBULMLLDL Galbag)

In Young's double slit experiment, bandwidth B contains :

{(a) a bright band only

(b) a dark band only

(¢) either a bright band or a dark band
(d) both a bright band and a dark band

Qsrever paclufanmd ety Couamyw 1ésuss aabeons Wataamasars
LOAHIID (PEnD

(<=1) erdllgmet iy (z) eufldsenrGantm_Lib

(@) uanGuibmid (rr) eflrmur(

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

(a) reflection {b) scanning

(¢) modulation (d) light variation

Ben og0Sl (s sbdsaila goudn dpar @iy auburwgy Gmpars
ElmEED ?

(=) Wenen(ossd Gapeursajn BlanGearml b oiflsnraa)n 2 gremiumg)

(=) Wlananpssid whnd WG’ Lib Gran(in iflsons 2 ererGung)

(@) Wenanpssid Hfsursahn BlaGanm LD GapaTsa)n o eemEUms

() Wenanepssd wpmn Belanml b @ran@ib @apeurs 2. anar Gumg).

The power loss is less in transmission lines, when :

(a) voltage is less but current is more

(b)  both voltage and current are more

(¢} vollage is more but current is less

{d) both voltage and current are less
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igmyellen Tl TTenseren hareulLLureng spadenand sadluseur

(=1} J). gmibaen (=) Gumrd

(@) smor Sa () g Symed

The elliptical orbits of electron in the atom were proposed by
{a) L]. Thomson (b) Bohr

() Sommer Field (d) de Broglie

gmiEen (R Ceugdseild LwamuiHin shg 6D
(<21) sl_Ruur_pm sanésar Gearaneu ellene
() sLQUUTLTar Si@nidss Geraney eblanar

(@) amifem  Seeane| eflaner

(/) @Qeulin sgmss(s allenan

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

(b} controlled fission reaction

(¢) fusion reaction

(d) thermonuclear reaction

Crirss_gsdullsn gembler gremr_d o e

(1) &0 (<) (g ellal]

(@) bla flsh () Wlsen Fblig
The self inductance of a straight conductor is :

(a)  zero (b)  infinity

(c) very large (d) wvery small

3078
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28. X - &8lT erenuig) :
(=1) 2. hsD rHnULHSe
(<) opimme Blenmuins wrhnnenL Ge
(@) Hemapr_L sifleflenentog sHsieuin
() @wss sypmena sficiswns orpmib Hlebay
X -rayis:
(a) Conversion of momentum
(b) Conversion of energy into mass
(¢) Principle of conservation of charge
(d) Phenomenon of conversion of kinetic energy into radiation
29. Cridlens WlanGenm’ _gang searanfGu umu Agodlssns &(melll erg) ?
(o) Wlemaman_ (c2y,) WenCasdl
({g)) wbleirgednriy (i) CopseT. g
Which of the following devices does not allow d.c. to pass through ?
(a) resistor (b) capacitor
{c} inductor (d) all of the above
30. Hflen geneflenerals Gomremnd 53° 4. @QasCarargdad Bruurinden Bg geflul(
erflQyrafiggn Gurg eflagGaramd
(<) 126° 56' {3, ) 36° 56' (@) 30° (/) 36" 20
Polarising angle for water is 53° 4', If light is incident at this angle on water and reflected, the
angle of refraction is :
(a} 126° 56' (b)  36° 56' © 30° (d) 36° 20"
Lighdl - 11/ PART - 1I
@it : sremeuCuignid USlenenhgl cllanTasEhid afllan L wafl&seb. 15x3=45
Note : Answer any fifteen questions.
31, sagb eflfluflen g UueLulld G amgID’ EaTUmS T
Define one “Coulomb” on the basis of Coulomb’s law.
32, QPENETEETET iedhEa) eTEmTeD cramen ? i GT(HGHEHT(H H(HS.
What is a polar molecule ? Give an example.
33. epflan elldlend sans.
State Ohm's law.
A
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WleraflLgE ellans DML Wenan(pss Ceaumur’ en elbHs.
Compare emf and potential difference.

2 m Bergpd 0.4 mm el apb 2 eni i orkigater snibullar Slarsen 70 .
Gummeflen sendlen Heml. crerencwis sHenrddl(Hs.

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.

eng&HGaTm_Trefle eUILLLSET Wreney ?

What are the limitations of a cyclotron ?

1 m fFergpw 0.05 m &fligpbd GsrarL cuflés@mear 500 &pmseanend
Claramereng). sbllssmatlar cuflCu  2A  WearGemmiii b umiflmg erafled
&DINE spatlen sem lenm granri e erein SemHsl (e,

A solenoid of length 1 m and (.05 m diameter has 500 turns. If a current of 2A passes
through the coil, calculate the coefficient of self induction of the coil.

wirmdlens WlenGarmL sdlemr rms (Lweaym) iy eremmmed ereimenr ?
What is meant by rms (effective) value of alternating current ?

enaasamer HUBESID LC eiflasas snm gemm gnlluyar (antenna)
EenemssUUl_(Herers). anmle 400 pF BlenGasdlupd, 100 pH  lengeamg b
@mider e meur@h Wenarhs emauien sematasmss s,

An LC resonant circuit contains a capacitor 400 pF and an inductor 100 pH. It is set
into oscillations coupled to an antenna. Calculate the wavelength of the radiated
electromagnetic wave.

SsUpranGanirui eufladn eranmred eremam 7

What are Fraunhofer lines ?

CasGamg eflgphal eu(plb eravdlgrengser Gasdle Curdwler 1 A® eeneaferd
Garem. X - sflavy e amLrss CaanBwalda X - s Grriseg
GarEHssLRib Wleneampssn eremem ?

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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aCal spiie eualumssiu @rer FEHEHEHET WTenal ?

What are the two important facts established by Laue experiment ?

Aoy srifiud Gsraresuien arHGsTaaEmaTs & Dis.

State the postulates of special theory of relativity.

@ eTHEgEeT L a- Hengellanen eSleT&HES.

Explain e-decay with an example.

SlEmiSsH(H 2 aUilan LILIGTEmET eT(LpFI5.

Write the uses of nuclear reactor.

@m gorandfavi fan ol BenGanri_Lib 50 wA WwHMD gHuTe
AenCenml_ LD 25 mA erafléy p aflen LoglLanLS san &S (H&.

The base current of the transistor is 50 pA and collector current is 25 mA. Determine
the value of §.

erdlit Gemagn L SHred aflepariid  BHLWETSET wiranal ?

What are the advantages of negative feedback ?

Gewaur.@U Qumpsdemul LuaUuRsS &mLfw Qupsdullen FHHUILILLD
EUENTE.

Draw summing amplifier circuit using operational amplifier,

e wnTselar CaDOBISMES Jnlls.

State De Morgan's theorems.

@ss (1panmG HHELE @grien Spiysdr wranal ?

What are the advantages of digital communication 7
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L@l - 111 /PART - 111
GOy () eflenm ereqm 54 - &5 SHEUUTIRLILING allen_wiamsas Geuen(pibd. 7x5=35
(i) Speperer 11 ellanréseia a@maGuead mn) el e & & (6 &
sllenweflds GauerT(Hb.
(i) Cseneu U@L GLsatld LILD uamTs.
Note : (i)  Answer question number 54 compulsorily.
(i)  Answer any six of the remaining 11 questions.
(iti) Draw diagrams wherever necessary.

51. flan cllenssCon(hgailen L |SeneT (g5,
Write the properties of electric lines of force.

52. Geurdl Bl Lenrl vweauBss Werswbdlen sislargen s &b
(penmenmu efleul.
Explain the determination of the internal resistance of a cell using voltmeter.

53. Bas_gdeallen Lwensaile gCaayd pbdleen e,

Write any five applications of superconductors.

54, srmflé 10 em @eoLCQeuaflufler 5 m Bemgparer Gim sLgglad Genanmuirs
snaudslILL ([Derenen. @ramg e @Cr areflemen WenGarri L ib gy Hansuid
g Gurg 3.6x1074 N sauirédl eflans Qaweul e sLjHlulld uryw
HenGenm L fisanard e sl (s,

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 3.6 x107% N. Find the current through the conductors.

260605 / OR

500 smmsEEd 6x107% m? @nsEl urigyb Aerdgr. Wecueuas SIE S(haT
1074 T srpss giawld GQarare  greflwud srhsl  yajda
Gerusel_ou@dng. Osraseliul L bl Qurmellar wnée s
orflel  5x10-10 Nm/degree erafl®d 10° dlosma ghubsgd
WenGanm_Lgdlenend semsdl(Hs.

A rectangular coil of 500 turns and of area 6x10~4 m? is suspended inside a radial
magnetic field of induction 107*T by a suspension wire of torsional constant

5x10~ 1" Nm per degree. Calculate the current required to produce a deflection of
10°.

A [ Slgpliys / Turn over
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WemorppluGier erpuUin Hper @wliysmer elleTd@s. euban 6reuenm
(HENMEFMD ?

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

el efldlenwd il BlimGas.

State and prove Brewster's law.

enamL_rmaflen Himwrema auflamssmer aland@s. (LD Caemeauuddene)

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

LhLGlummeT enasatlar . 1Grmedl siena Bargdnsrar Carameusmuls QLims.

Derive an expression for de Broglie wavelength of matter waves.

2 Gamals LTUIL gamy 3333 A° eeafer geflwrd gafluyl L niu@n Gurs
218 0.6 eV eueny npe Glarar.. s yrarsaer Ceuallel@damg.
a Gamssdlen CeueflCupn =ypnenad seamddDs.

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

Am =erey Grimen safilwd Gumme 60% AmseaimLu o Eb sTosmss

seamadl (s Groreflen Tin =3.8 Briser.
Calculate the time required for 60% of a sample of radon to undergo decay

(Given Ty /2 of Radon=3.8 days)

gh LGl ey semasdmsdurs Qeuduin alssms oearéeEs.

Explain the working of a diode as a half wave rectifier.

Gri_mreilen SEHSIGULD WITg 7 é‘qgsh LIwierm(h&eT wrensy ?

State the principle of Radar. What are the applications of Radar ?
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L@l - IV / PART - IV
GOluy @ () erencuCGugnn mresrE ollamdaende alflarer alleswafléseib.
dx10=40

(i) Caepeuliu@d GLmselld UL RIS euenys.

Note : (i)  Answer any four questions in detail.
(i) Draw diagrams wherever necessary.
63. e @impenanuimed g Laratluilad eriuHih tlarenipsasdlnsrar Ganameemui

bd.

65.

66.

67.

68. .

Gums. Amiy Crreysenear alleu].

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

Srran srhsl Lewsdd Blaean b Gunn ssallen @usssans alleufl.

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

srhEll Laosha Hamsaonl Qurnss am soQs smaflear Hae sennlionu
Lorhmeuserapad Sidld WanallwdE clensannd sram(Rn (panmeniLl sHaHwe
eiflardsmimenLen afleulfl.

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

2pmmed L L Ggi e Glrmoen eflanerellener allemdms.

Explain Raman effect with the help of energy level diagram.

emll Gevaflen Glsweuim gener o hHma i UuL g s afleudl.

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

GlsisT (pevenf eremrantludlen yennlienLiib, Geweim’ aiud eflersema,

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

[ SlmliL& / Turn over
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@0y ol L CE Qumédulen Qawdun el SOMU UL SgLen ellerd@s.
Sigiraeuan 2 aniglner eumrGan( euarbg g (pye samear cleund).

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

=&l isuein Hlpwreane LD auenhsl ene aids LaETGUDDSMS LG
Lol &1L & g

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

-ollo-






