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Smasg darés@Epn sflurs udersdl o earergm eraTUSaT
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Queréled LweTL(RSSeyLD.

Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.

Use Blue or Black ink to write and underline and pencil to draw diagrams.

u@ﬁl -1/PART -1

OTSZ ANATESEHEGLD edlenL_e&sHeiD. 30x1=30

sflwrer eflenLemus CasrbOsOSS T(HSeyLD.

Answer all the questions.

Choose and write the correct answer.
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@ saflwsdler Coprlean sdliser, QuulanIfig flan Hpwreaawraiuda G
Caugiul L seulsmars GCarpmielsdleamer. @Qbs Crridler ojweiser :
(1) @Cr Bl Caunul L fasCaussmgyb CaraTipHéELD
(=) @Cr Hleom wHID Hens Ceussmss CSTETILHEGD
(@) Caugul L fleop wHmbd @Cr Hevs Caussmss CsTamg(HEELD
() GaupulL fleop womib Has Ceussmss Csramg méELD

Positive rays of the same element produce two different traces in a Bainbridge mass
spectrometer. The positive ions have :

(a) same mass with different velocity
(b) same mass with same velocity
(c) different mass with same velocity

(d) different mass with different velocity

B 2-drefBa@pbd &Pwrs @meEn Curg L HGw Qaefiui® wHUL 1" a6
Han&@ argdls GCal :

(<=1) OR (<) NAND (@) EXOR (rr) NOR

The Logic gate for which the output is “1’, only when both the inputs are ‘0’ is :

() OR ) NAND () EXOR (d) NOR

B yerefll WL miser, £,=6 Qaram_. eassHo, ‘'d Qgreewais GAss)
@ausslUbausTd o harghd o Weaeallwa ales 0.3 N . QeupdlLgsled
265 Qsraoddd WMss @ausisiuulLrd JbBaT@IlLEEEHES
Qe _Cuwrer edlens :

(1) 20N (<) 05N (@) 1.8 N () 2N

The electrostatic force between two point charges kept at a distance ‘d” apart, in a
medium € =6, is 0.3 N. The force between them at the same separation in vacuum
is:

@) 20N (b)) 05N ) 18N d) 2N
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8 yerefl Blengr L mser +4q wHhmd +q 30 cm Agraecdlad GAss
@aussuLL HeTerar Sblar@rlLasmer @amarsGh Csriger WBg
eruyereflldiey Wlemjeid sHHlwim@id?

(1) Blamepri L b +q dHHSE 15 cm

(<21,) Wengym L b +q &lHHE 7.5 cm

(@) Blemepri b +4q eSl(mBg 20 cm

() Wergm L b +q @®BSE 5 cm

Two point charges +4q and +q are placed 30 cm apart. At what point on the line
joining them the electric field is zero ?

(a) 15 cm from the charge +q
(b) 7.5 cm from the charge +q
() 20 cm from the charge +4q
(d) 5 cm from the charge +q

&0 sramb UL Gl A, B Udtela@né@ Qe Cu Qarguwer WarsemL wireag)

20 30
AAAAN SAVAVAYA
- — B
AAAAA
50
(=24) 250 (=) 10 O (@) 04 0 (FF) 11Q

The effective resistance between points A and B in the given network is :

20 3Q
AAAAA ANNN———
A0 ———eB
AVAVAVAVA
- 50
(@ 250 (b) 1090 (c) 040 (d 110
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50L& smafld Qmbs UnFsnnsEE WarCarrliLgms urué Qsiuyb
wrpdes Waraflwpduler o miy

(<24) Yo&aTHSLD (2p) Gemey UL eueneTWBISeT

(@) Bue| ueaTwRISET () gnflenssen

The part of the AC generator that passes the current from the coil to the external
circuit is:

(a) field magnet (b) split rings
(c) sliprings (d) brushes

San&Hmellen L TEHEGD UTETFsSan L TeHa@n 2 erer edllgn sHwmyns :

(=4) 1.3%x1010 ()13 (@) 1.3x1013 (/) 1.3%x10*
The ratio of nuclear density to the density of rhercury is about :
() 1.3x10%0 (b) 1.3 (c) 1.3x10%3 (d) 1.3x10*

soHg 8+ X> HAul®+ H! aramm sigmssm deande X eraiug ergamans
GN&EGLD?

(@) uGrrimanr (<) sredlgmen (@) Bl lymen () wuslgmen
In the nuclear reaction 8Ongs+)(—) 79Au193+1H1, X stands for :

(a) proton (b) electron (c) meutron (d) deutron

@ Qautiu Werafly e ulle @ﬁﬂﬁ&j,guﬁieh Qauiu flewawerw flsféEn
Qumrpsl (ame Hmuy Geauliu HewdE Gonaurs) Yrl® Qeulu Hameuisn
wHlureng): |

(=) =fafé@n (=) @@PYL

(@) LOTDTE) () wsdod fsfss Gery Gopuw

In a thermocouple, when the temperature of cold junction is increased (but less than
neutral temperature) the temperature of inversion :

(a) increases (b) decreases

(¢) does not change (d) first increases and then decreases



10.

14

12.

13.

SEPTEMBER 2016

5 6228

@ sweudwunil erearug) :

(1) Sengnr L b 2 erer ¢ GLH&ES

(<) ac- Wl de H4OHOTSE WIHMILD HEHLDLIL]
(@) CaQ@premmid Side, QUEBEEAGL YGLD
() Qenayri L b @evens e GLmEs)

An oscillator is :

(a) an amplifier with feedback

(b) converter of a.c. to d.c. energy

(c) nothing but an amplifier

(d) an amplifier without feedback

eamL rmer amienel 3ily Hlanaulalphg faredlursss Comenwrer GanhHS
uleE o Hme (Sideg) Wwse Serredurss Wear(ipss 2LHna :
(<=4) 13.6 eV (=) 10.2 eV (@) 34 eV (FF) 1.89 eV

The first excitation potential energy or the minimum energy required to excite the
hydrogen atom from ground state :

(a) 13.6 eV (b) 102 eV (©) 34eV (d) 1.89 eV

E0& saTLeudmeT 6T METHS e Bldena?

(=) X - sdlisar (<=4) v - smor sHliser

(@) up easr sdisar (UV sdliser) (FF) B - a&dltser (SLLT sliser)
Which one of the following is not an electromagnetic wave ?

(a) X-rays (b) «y-rays

(c) Ultra Violet rays (UV rays) (d) PB-rays

amanl reear Sameild Yeraumpb Quuiresaid adld QUL maBerd
Camemmd?
(S)2-1 ()41 (@) 653 () 52

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

@ 2-1 b) 4-1 © 6—5 d) 5-2

[ Slgpliys / Turn over
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&rrar e esHle, UasHnE Qemamurs, Sigeam SiFs iewuwrn e Wdr
BT HUSSLILILLITD, g 2 TTeug) :

(=1) Qrss elengemw WL (Hid

(23) Sy eflensent WL HID

(Q) Qurss eflens wHmID SELy eHlens @emenLw b

() Quwrss flensud @, SHmuy eflensid e

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

2@ s1u Wergnamy wL . GGw emLw wrpdams Waenha erps6eurm
saTsSQID e eTer WlenGarTLLb i=I;sinwt erafle eThs6Cleumm semsdabd o drar
Weneflws@ eSlengwmeng :

(<=1) e = Eg sin[mt-!--"zz] (<) e = Eo sm[mt—-—g—]
(@) e=E, sin (wt—mm) (FF) e=E; sin (wt+m)

The instantaneous current in an AC circuit containing a pure inductor is 1= sinwt.
The instantaneous emf is :

(a) e = Ej sin [mt + %} (b) e = Egy sin (mt — g]

() e=E,sin (ot—m) (d) e=E, sin (wt+m)

CaprCGardlym4 weonpule Spssamieapha ame ULFsHealad LSey
Qelwlu@n?

(=1) S&&D oif 66 etTem)b (<L) sLLpb 48 T0euasmTam)b

(@) sl ei&&b () eS&a, sLLLD wHnD SidTbleusdr
In holography, which of the following are recorded on the photographic film ?
(a) amplitude and frequency (b) phase and frequency

(c) phase and amplitude (d) amplitude, phase and frequency
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sgoallen Gleuliu 618
2
(wi) H= ER—t () H=V2Rt (@) H=VIt (7) H=IR%
Joule’s law of heating is :
2
@ H= IE ¢ () H=V2Rt (€ H=VIt (d) H=IR%

6 nC DengriLsemns @m; YaalldGog wH@prm ydelse Bsiss
Qewwiu@w Caume 1.2x107% eaflew, uydaeaisEnsE QoL Gw
Wenanwss Ceumur® eremen?

(1) 6V (=)2V (@) 12V (fF) 72V

The work done in moving 6 uC charge between two points is 1.2%1075]. Find the
potential difference between two points :

@ 6V b)) 2V © 12V d) 72V

BensThs emasaiic), Dme

(=) BemyosdpEn wHnb sThsULESIGD @G SieTaursl LreySlemen
(=) BB LomsE@EsEh CshEssTal Lredlsimer

(®) Vayesdéd uradpg

() smhsl yasda ureydng

In an electromagnetic wave :

(a) power is equally transferred along the electric and magnetic fields.

(b) power is transmitted in a direction perpendicular to both the fields.

(c) power is transmitted along electric field.

(d) power is transmitted along magnetic field.

6228
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gailairm sl Qranp Uaomsarsy 9fsg e Qssardsis

50 srl_flsamer SenliLjeugen Crrésh

(1) uLgdle AP 1L e seiliss

(=) ewiips fliteuanasamens mswWMEhalg eraflg rargme

(8) 50 Hz ererugl @pdlwreiler Werermpmed saiygelar =i i6euean
GTEsILIS TG

(rr) emeemswlier o ater Cenauuieans Qearrssaamarn Béa

The purpose of dividing cach frame into two fields so as to transmit 50 views of the

picture per secand is :

(a) toavoid flicker in the picture

(b) the fact that handling of higher frequencies is easier

(c) that 50 Hz is the power line frequency in India

(d) toavoid unwanted noises in the signals

sanss L rratlen Aeangea wrmlel 2 GLD.

(<) 0.013 FiflL b1 (<21,) 0.053 HiflL1b~1

(@) 3 Bhslmsar (r) 0.069 Bl 1b~1

The decay constant of a free neutron is :

(a) 0.013 minute ™! (b) 0.053 minute ™1

(¢) 3 minutes (d) 0.069 minute ™!
wenGanmé@ smiry Sy euepyuiled e Cun® Qeweuietg)

(=) @ ewi WagmLwns (<) @ap Blenr Cosdliuns
(@) @6 Pnss (OFF) selllars () @@ Quwde (ON) selllens

In the forward bias characteristic curve, a diode appears as :
(a) a high resistance (b) a capacitor
(c) an OFF switch (d) an ON switch

Epperf gpasdldn S

(<=21) D@ Qo (<=1) Bl (metre)
(@) B! (metre™?) () 198If (degree)
The unit of grating element is :

(a) mo unit (b) metre

(¢) metre~! (d) degree
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<iglibeudm uanCupnsde, emid simawla oSG emealen (carrier
swing) iglsuls wliumangy

(<31) 455 kHz (<4,) 10.7 MHz (@) 75 kHz (rFF) 150 kHz
The maximum carrier swing allowed in frequency modulation is :
(a) 455 kHz (b) 10.7 MHz (c) 75 kHz (d) 150 kHz

Gurfler Gererensuler Ly GNUEALL saflggaflurer LUy Qumib
34eTeY !

(=21) Quis 2 Hpd (=) fova ype

(@) Careawr 2 Hsw () 2 pBsw :
According to Boht's postulates, which of the following quantities take discrete values ?
(@) Kinetic energy (b) Potential energy

()  Angular momentum (d) Momentum

2 A siwafeard QararL sraslrrafan e psin.

(1) 3.3%x10% kgms ™1 (<) 6.6 X10%* kgms~!
(&) 33x10~2 kgms ™1 (F) 6.6x10~2 kgms™1
The momentum of the electron having wavelength 2 A is :

(a) 3.3x10% kgms~1! (b) 6.6x10°* kgms ™!
() 3.3%107% kgms™! (d) 6.6%x1072* kgms ™!

srrdluddlany, QusssHayerer samgean Herbd -

(=) Hlevewrs e dter Curg BmHs BetsdHHEs sww

(<) Beovawnrs earer Gurg @mbs Barsmg el Siflawns Siewib

(@) Feowwnrs odrear Curg Qmbs Basms I Geopaurs e

() samgan Ceussagl Qurmss), Bloawns 2 drer Curgy Bmbe Sasas
dl =iflsorsCar sowg GopaursCaur Hyowg sowirsGeur
SO LD.

According to relativity, the length of a rod in motion :

(a) is same as its rest length

(b)  is more than its rest length

(¢)  is less than its rest length

(d) may be more or less than or equal to rest length depending on the speed of the
rod

6

2

28
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Qevaiev 694 edflfluflen g liueLwreng)

(1) WlergnmrL < Pleflemenio (<) umw S fledemenio
(@) 255 &I@aﬂeﬁm)w () <pper 2jflefemento
Lenz’s law is in accordance with the law of :

(a) Conservation of charges (b) Conservation of flux

() Conservation of momentum (d) Conservation of energy

Qurwen eleearedlery LR sflar simeferd 5890 A erafler GoGLTE6N HMID
g a@myaCLrsey euflsallen <mabermsed wepGu

(<=1) 5885 A wpmybd 5880 A (<=4) 5895 A wpmb 5900 A
(©) 5885 A wpmib 5895 A (/) 5895 A wmmib 5885 A

In Raman effect, wavelength of incident light is 5890 A. The wavelength of stokes and
antistokes lines are respectively :

(a) 5885 A and 5880 A (b) 5895 A and 5900 A
(c) 5885 A and 5895 A (d) 5895 A and 5885 A

@ Qs RLC wrpdles Waephld, esdmsey Hamaude :
(<=1) Wengen &ifl

(=) Gsr@uwer WBemomiy &if

(8) WerQardiiy Qumod

(F) Wenanpssid WaGarm L g ol = sLLD perGanmsd QnéeL
In RLC series AC circuit at resonance :

(a) Resistance is zero
(b) Net reactance is zero
(c) impedance is maximum

(d) voltage leads the current by a phase angle _72_1-
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@oluy :  aemauCwuayb udleneskgl elamésEnsE e wefl. 15x3=45

Note : Answer any fifteen questions.
31. e Caadludlen LweTUThS®aT 6T(LDSIS.

32.

a3.

34.

35.

36.

a7;

38.

What are the applications of capacitors ?

wyeleor eufl WeararlLib, 2 cm Ggraeeaii® 9x10* NC~! laryagms
2 (HeuT&&SEng erafled Weanrgym L Bt L Tslenus sansdHs.

An infinite line charge produces a field of 9x 10* NC~1! at a distance of 2 cm. “Calculate
the linear charge density.

WlanCenmL L TsHlenl auanrim). SSeT @G Wrg)?

Define current density ? Give its unit.

0°C & Yerrligand swbuller Wearga 4 Q Werrigengdlen WargemL
Qeutiupleney eremm 0.0038/°C erarfley 100°C v swGullen WlengenL. ereime?

The resistance of a platinum wire at 0°C is 4 2. What will be the resistance of the wire
at 100°C if the temperature coefficient of resistance of platinum is 0.0038/°C ?

waeen WensaeTser wHmb genamider saesaiar Coumur® SmHs.
Distinguish between primary cell and secondary cell.

CLagmen afflenwis smms.
State tangent law.

Ol STHESS SN GTETDTED GTETE?

What is electromagnetic induction ?

11,000 W Wlerdlman, 220 V Wlemem(pdssEad eiiuiinlLmed Geulil @y hners
wrmib Hwer @wlienus sarssHs.

Calculate the power loss in the form of heat when a power of 11,000 W is transmitted
at 220 V.

[ Slmliys / Turn over
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Qeueflal® Bimwrene, 2 L seui FiDwreae eremme 6Teme?

What are emission and absorption spectra ?

Byl L6 cuenemumsetlen apWLD SHEPDWTS EMOWE STFERTLD WTE?

Why the centre of Newton’s rings is dark ?

Caeir sfisaflan wMmEgeu Lasana aaaCueayd ppaThlenars sms.

Write any three uses of Laser in medical field.

&AL GYri geam 24,800 V Blaranpsssded Qauoupdpg. Gsreammiod
X sdliseflen QL fTbleusmr eremean?

A Coolidge tube operates at 24,800 V. What is the maximum frequency of X-radiation
emitted from Coolidge tube ?

sl ymen HTGaTaiuder LIL6nseT epemmlena er(ps)s.

Write three uses of electron microscope.

B - sflrseflen L safler cranauCGugud epedlener eT(LpEIs.

Write any three properties of p rays.

Hlepmau(p GTETHTe) GTemen?

What is mass defect ?

eafl 2.0 e Guir (LED) erempmed eremen? Bigen @GHUSH eremen?
What is Light Emitting Diode (LED) ? Give its symbol.

SimaelsEndsTer LTQsarsen Hlupsmeansdr wrana.?

Give the Barkhausen conditions for oscillation.
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Qumadlulien L L GO TETHTE) GTETe?

Define bandwidth of an amplifier.

uLgdle sl iul Gerer orgdé spdinsrer Yealluer swerur® wrg? A=1,
B=1 wpmid C=1 erens Qarawr® Couallli L& sansd@Ds.

What is the Boolean expression for the logic diagram shown in figure. Evaluate its
output if A=1, B=1, C=1. :

b —
>
o0

Gewpenss Camer gaeud Ggm_mlen parmwaaild craaiGuenid eperdlevern
TS5,

Write any three merits of satellite communication.

U@ - II/PART - 111

@Ol (i) oflanm arar 59 $@& Sevvnq NG eflan_walldseyL. 7x5=35

(i) Bsedrer 11 arrssaflr eraveuCuaid M NMTESESEE
cllenLweflss GCouamBib.

(i) Czeveuliu@ @Lisafle) LL_mseT aimrs.

Note : (i) Answer to question no. 59 is compulsorily.

51.

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

(i) Draw diagrams wherever necessary.
@@ yeareflle Bararpssn aumrum @m yerall Bearar Lssrd @
yarafluded gL Werarpsssdbsrer Carameumus Qups.

Define electric potential at a point. Obtain an expression for electric potential at a
point due to a point charge.

[ Slys / Tum over
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coumpGL Wl el WerarTHLIGSS 6 @ TemrL_mb cliflevws s Cargenean epeld
BlepAés. .

State and verify Faraday’s second law of electrolysis through an experiment.

Blenspm euemasErsarer Sirss. . Weranwpss algulaas s elersEs.

State and explain kirchhoff’s voltage law for electrical networks.

sTHMe 10 cm @en_Qauefluiied 5 m Fearperar Q@ sLsHsar Qaeammurs
@aussuULHararar. Qramgabw @Cr sareflerar BaGarriiw, Cr
engufler umdCurg 3.6x1074 N seursdl v QeweulLre, sLgFulld
umyd WenGarm_ L kisenars samssl(Hs.

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.

Qm parL afléamarasanse QeoLCuwrar uflbrhy Wer graETd
eramantihaTan Fwearurlenl Cumis.

Obtain an expression for the coefficient of mutual induction between two long solenoids.

wri @l e Ui Gemeyd Camgenamier @ eflwed pporseaiar Cedlea) e98s0
81:1 erafléd Qo wHMId s Qadleyseafer alflgn erenear?

In Young'’s double slit experiment, the intensity ratio of two cgherent sources is 81 : 1.
Calculate the ratio between maximum and minimum intensities.

emanL_raflar fimwren euflenssamer efleufl (euenruLid Coemaulaeama).

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

geflfleanaasaflar LweTsEnaT gGsaib pHflmen e (pgs.

Write any five applications of photoelectric cell.
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59. @uefleauild edrer g lieureTyrd samsdLU@D sre Gl Geaf
25%x107%s. V=0.73C erarpy SHosCaussded QuUiuGL peurarrme
saT&ELLLEWL sre @l GQeuef wirg)?

S|6V60G)
2 GarsliLyliy gam 3333 A siemaber gafurd el L Hu@bD Gurs =i
0.6 eV aued Hpe Qsram erevs rrensenet GeuaflelBfammg). o Carssdlen
QaualiCupm S Pmes samsdHs.
The time interval measured by an observer at rest is 25X1078s. What is the time
interval as measured by an observer moving with a velocity V=0.73C ?

OR

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.

60. Geewly yHmed aumarCarliynasrer elasssmss @S (uamrLLLD
Goenauuiicvena)

Explain the binding energy curve (graph is not necessary).
61. @ Qeweourl Gu Cumsduier saflipenen (Pin-out) Qeuaflui® emblieou
LULLD euenphg eflaTs@s.
Explain the pin-out configuration of an operational amplifier with the diagram.
62. oSliCleuenr LaTCLDDSHET HeTenLoSET mgﬁg;ufn GenUT(HEeT wreneu?
What are the advantages and disadvantages of Frequency Modulation ?
U@S - IV/PART - IV
GOy ()  eraaCueayd mrenE lamssEréE elamwefl. 4x10=40
(i) Csmeilu@w @Lhiseild UL EISET euenys.
Note : ()  Answer any four questions in detail.
(i) Draw diagrams wherever necessary.

63. srav eflfleows mms. Qsmeart LwWaTUBSH Frrear Warerl L S LiTsH
QAsrearr. wpyeflar far. Crrrar sL_gHulammd gHu@L WaawsHnsrear
Carancuewis Qums.

State Gauss’s law. Using this, derive an expression for electric field due to an infinitely
long straight charged wire with uniform charge density.

A [ Hmiys / Turn over
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arpsLyosdgdter WaCariLn uryb sLgfliar g Cewdudo
Aensssran Careauulenary Qums. elensulier eramr wHUGNmarns Qums.

Derive an expression for the force on a current carrying conductor placed in a magnetic
field. Find the magnitude of the force.

sgiw  Degramy wLECL 2oLw @@ wrpfes Wasnile
BenCarr_Lgfpasrer swarurLeLs smel. Waanpssw wLHHO
BlerGarrigHnE @aLlu eder sLLE srLimus srans. 5E5HS
QUEITULLD GUENTS.

Obtain an expression for the current in an AC circuit containing a pure inductance

only. Find the phase relationship between voltage and current. Draw the necessary
graph.

Smas srarmsularuy (P As aﬁ@ﬁraﬁﬂmu eTé&@s. (PP s
a8l Qrrafivy peGuns Csmaiwrar HlubsmansmeT 6T(PSs.

On the basis of wave theory explain total internal reflection. Write the conditions for
total internal reflection to take place.

erasl_grafler Bengr L Hlens see sramib 1. grbsdr Cergaanemw eflaufl.
Describe ].J. Thomson’s method for determining the specific charge of an electron.

2IFDESH(T 2D GTEIDITE GTETEN?

(i) semRuiumen (i) SLOUUESSID saEm® wHYD (i) Byl rren rdQrrafiiuren
apflucupdlen Qeudur_ymer laéEs. @SS 2 @aulen LLaseT
@reamigeman er(pgis. (UL Camauuildae)

What is a nuclear reactor ? Explain the functions of (i) moderator (ii) control rods and
(iii) neutron reflector. Mention two uses of a nuclear reactor (diagram not necessary).

em s CE Qumsfuier QeudurieoL sHpUULSF L dHasEs.
i iQeuan eamiglpen euenrCarienL. cuemys.

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

sULluLgden esalluLen sasfl AA&EDL AM ghdluden (Superheterodyne
AM receiver) Qewaumiigenen eilarsEs.
With the help of a block diagram, explain the function of superheterodyne AM receiver.

~-00o0-



