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

(2)  Use Blue or Black ink to write and underline and pencil to draw diagrams.
L@S) - I/PART - 1

GOl : () Slewesg damssEnsEh el welésea. 30x1=30

(i) efwurer e emws CombEsHSs 6T(psey.

Note : (i) Answer all the questions.

(ii)y Choose and write the correct answer.
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Blenm Qumpenamuilen HmLLSHNESTET HEOES; :

(1) V/m (=) C/m (@) Vm (w) Cm
The unit of electric dipole moment is :
(a) V/m (b). C/m (c) Vm (d) Cm

gafleflwsd eear, 1.5 e w sanarry urlQer Bg @eluraigl, G58rs
eflpCurg), gellalawsd Careamd

(<) 30° (<o) sin—1 (0.666)
() &y (/) sin—1 (0.75)

A ray of light is incident normally on a glass surface of refractive index 1.5. The angle
of refraction is :

(a) 30° (b) sin~1 (0.666)
(c) zero (d) sin~1 (0.75)

i - smeui eflgluler sweur( :

o Idl =3 po Idlsin®
db= — — dB = —
(éﬂ 4t r2 (C%) A 1‘2
— A
v =2 My Idlxy =  ug Idlxr
(@) dB::‘-l— 3 (/) dB:E 3

pg Idl -2 _ o Idlsing
dB= = — = LU
(a) 4 12 () - 47 2
— —_—
o Idix r = _ Mo IdlXr
dB = £0 d) . dB=2 —
© 4r 2 @ 4w P

e sl 9NsEh AM gpbuia e el eimaulupdulier =is Fteauarm
1.245 MHz erafied @emsa| Geinuiin’ L galugiiy Haewgder i euemr :
(<B1) 455 kHz (<) 790 kHz (@) 690 kHz (7) 990 kHz

In an AM superheterodyne receiver the local oscillator frequency is 1.245 MHz. The
tuned station frequency is :

(a) 455 kHz (b) 790 kHz (c) 690 kHz (d) 990 kHz
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60° gem eflenerey Caramsdharear gafledased eremr :

(=) 1.732 (<) 1.414 (@) 1.5 (/F) 1.468
The refractive index of the medium for the polarising angle 60° is :
(@) 1.732 (b) 1.414 (¢ 15 (d) 1.468

@0 sbAssmafld umyb WaGearm L ib elamqdseE 40 A s~1 eram eS558@
wrYbCUrpg gream Lu@b Waelusg elas 12 V erafld, sl éamefer
Femoleh FNawTL b ere

(<) 03 H (<) 0.003 H (@) 30 H (%) 48H

An emf of 12 V is induced when the current in the coil changes at the rate of 40 A s~ 1.
The coefficient of self induction of the coil is :

(@) 03H (b) 0.003 H © 30H (d) 48H

yellwen eieedlurm efldlseflenig (A+AB) erenp swarur(®) shHEs Fwb ?

(1) A (<) AB (&) B (") A
According to the laws of Boolean algebra, the expression (A + AB) is equal to :

(@ A (b) AB () B d A

Bl Laflen euanatis g uiedldr N Sieaberepeter gaflyb, 50 G5, suaaray
STV 2dter LLEGNQaasd LwaL@sgnCurg doLs@w 10-ag
sGOL uemenusHer T 3 mm Eh. G5 sefrsdd 2 m eiamarey
et LS GelQaeans Lwatu@sHamed deanld@b 10-eug Smaw
QUENGTIISSIGT 7LD :

(<4) 3 mm (2$) 23 mm (@) 3V3 mm (FF) 43 mm

In Newton's ring experiment, when a wavelength of light A and a plano convex lens of
radius of curvature 50 cm is used, the radius of the 10% dark ring is \/3 mm. Then

with the same wavelength, a plano convex lens of radius of curvature 2 m is used, the
radius of the 10® dark ring is :

(a) 3mm (b) 23 mm (© 3J3 mm (d) 43 mm
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Qavemen edld) erbg ellHudlen =g linianL ulemrang)?

(=) Blergn L ojflefemanin (=) ur sjflellerentn
(&) 2-ps =fleflanans () <ppe> iflellenanio
Lenz's law is in accordance with the law of :

(a) Conservation of charges (b) Conservation of flux
(c) Conservatioh of momentum (d) Conservation of energy

s019& smefld Qmba Lnsannée WarGam L sms urug Qb wrydes
Wemefwmdlufesr 2 mitiL.

(1) YodsMHaLD (24,) Wemayul' L euenemwDd

(@) Bwe| eueneTwIkISET () anflevsser

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

(@) Field magnets (b) Split rings
() Slip rings (d) Brushes

soHg!® +X = ,0Aul?® + H! sranmp 2igmésm efanamuiler X erenug) ergamens
GENEGWL ?

(=) yGrmliLrmenr  (<24) eT&LFmedr (@) Bluglyme (/) Uyl pre
In the nuclear reaction goHg!%® +X — ,9Au'® + H!, X stands for :

(a) Proton {b) Electron (¢) Neutron (d) Deutron

manl e sgme g Baoowdmbs Searisfdursss Cgmeuwrer
GONHSLILEF HPd (Ddagl) Wwee Haiedlurss Sama(pss DD :
(=) 13.6 eV (<24)10.2 eV (@) 34 eV (/) 1.89 eV

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

(@) 13.6eV (b) 10.2 eV () 34eV (d) 1.89 eV
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B{ENG) GTEUT GTELIG) :

(=1) @@ ofammquiled o meun@d simasaien crarantlsens
(<) @ Bl Bergded 2 arer semavseflan eramaniisans
(@) 3x10% B i Bergded 2 arar Siwasaien cramaisms
(F) ABlir Sergdled o cirer siemawsefen cramanisms
Wave number is :

(a) number of waves produced in one second

(b) number of waves in one meter length

(c) number of waves in 3 x 108 m length

(d) number of waves in X\ meter length

@0 CGauu Bdaafiriac¥e gellfebdulier Qeutiuflee 20°C. Hmly
Qeutiuflena 270°C erafled Lyl GeutiuBlanawirarg).
(4) 520°C (<=,) 540°C (@) 500°C () 510°C

In a thermocouple the temperature of the cold junction is 20°C, the neutral temperature
is 270°C. The temperature of inversion is :

(a) 520°C (b) 540°C (c) 500°C (d) 510°C

BlTETHE H®USEET :

(1) GLIEEmLSET &G

(=) QB anaaer <@ld

(8) GussoasaTsCaur Sdawg OplLamasameGar Gmssar.
() GNSESOVSEFHL Sjda; CHLmasEHD e

Electromagnetic waves are :

(a) Transverse

(b) Longitmdinal

(c) May be longitudinal or transverse

(d) Neither longitudinal nor transverse

[ Hpliys / Turn over



JUNE 2016

6028

16.

17,

18.

19.

6

Qgrena paeludeanme gL Couaimngll HFFG 58 ,6UmTEMmS LBTRTnSETTS
LOTHMIWD Lhen :

(B1) erd@rmefliy (=) euflsaamGarrri_LLb

(@) uvanCGupmid (r) epafl ryLT®H

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

(a) Reflection (b) Scanning
(¢) Modulation (d) Light variation

Qum esrBipeyd Hmenas QubmiaTerenay :

(D) - goaTser (<21) B - g1&ETSH6T
(@) srwr sdliser (rF) uGrriLmenger
The penetrating power is maximum for :

(a) - particles (b) B - particles

(c) gamma rays (d) protons

Qumrer gantlen gaflllen QeualCubnm Hme 6.626x1071° ] erafied Liule
Q&8 28 Tleussr :
(=1) 1x1015 Hz (2,)10x10" 1P Hz (@) 1x10"B Hz (&) 10x10% Hz

The work function of a photoelectric material is 6.626 X 10~1°]. The threshold frequency
is :

(a) 1x10' Hz () 10x10-Y¥Hz () 1x10"Hz (d) 10x10¥® Hz

9 Caam QeuafleliBibd geflulian Flmib :

(1) usns epafl (=) Heuliny gafl
(@) wepser gafl () Qeusraner gparfl
The colour of light emitted by ruby laser :

(a) Green light (b) Red light

(c) Yellow light (d) White light
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20, Wlengri b Qupmerer e drafLpy o Carsliupg genm, & e asms
sruyerenisaiiey CompmpeNsdpg?

(<21) Garersfling QouefGu (=) @iger urlGer Cuea

(@) Csmergdler o 1 Lypid () @@mwLkiE QFTamaesE Suume
A hollow metal ball carrying an electric charge produces no electric field at points :
(a) outside the sphere (b) onits surface

(c) inside the sphere (d) at a distance more than twice

21, &yren WerLwgdler. LsHn@ @aemuns, Siper oids Saiow|o) (Ll
QOupear MauGsLIULLTO g o amTieug :

(1) Qurss elenseow WL HID
(<) Smliy eensew L Hid
(@) Cwrgs eflews wHmL HHLiyelens @ rareni_ib
() Qurss eflensud Sde; Hmuy s b

A dipole is placed in a uniform electric field with its axis parallel to the field. It
experiences :

fa) only a net force
(b) only a torque
(c) both a net force and torque

(d) npeither a net force nor a torque

22. N- e ganssLsdude o drarame :
(=) QuasSidar ergmblar swelser
(<) Spiureenn sarTHlE6T o
(8) Qussfidvar Coiller owedser
(7F) Wengienerser QumbLTGEND oarrdaseT
In a N-type semiconductor, there are :
(a)  immobile negative ions
(b) mno minority carriers
¢) immobile positive ions

(
(d) holes as majority carriers

[ pliys / Turn over
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23, WBlanGssdl L HCWL 2w @m AC llasnbdle, ehsbeurm sHamdslen
Qaweumib WBlenGarm_L_g&len swarur® i= I, sin {mt + g] eT&MeL GTHSGleUm(
SaTSHE Q)LD @&u.né)u@é;g;uu@.b WenaflwseE elengdsaman swanur( :

\
(1) e=E;sin ot (=) € = Ep sin [wt == %J

(8) c=Egsin(wt+%ﬂ) (rF) e=Eos;‘n(mt+%j

In an AC circuit containing only a capacitor the instantaneous current is given by the

equation i= J; sin (mt + g) The instantaneous emf is given by the equation :

(@) e=E;sin ot by e=Eq Sin(mt—-g—J

4

= By si t+-5—1l) e=E sin[t+£j
() ¢ Osm[m 6 (d) 0 o z

24. Wengr L mser eri@Qummafler auflGu erefigrels umipg) Geaaib ?
(<) @eumrmi_an (<=},) ®W&EST (@) Ggiwraflwb () smslyb

The material through which electric charge can flow easily is :
(@) Quartz (b) Mica (c) Germanium (d) Copper

25. uwern Qsm_ss S rCeuameante, eraosl rrengafen SasGausid :

(<=1) &8 (<) QUG (8) &piowd (7) @pgeliel
At the threshold frequency, the velocity of the electrons is :
(a) Zero (b) Maximum (¢) Minimum (d) Infinite

26. 64 SEIHHHSSSNHMTS QHTETL ANEESHHONET SpTLD

(1) 26 F (24)52F (@) 104 F (rf) 78F
The radius of the nucleus which contains 64 nucleons is :
(@) 26F (b) 52F (¢) 104 F (d) 78F
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27. ‘¢ Pdpen Qamarr oo s5H@ ameudsliul(Derer @ WL L BSEHSEE
@eL Cuwren aSlens :

(o) 1= () 0% 10% & F52

(@) 9% 10° %Cl_z_ i gxe:.o9 Lhr;lz

The force between two charges situated in a medium of permittivity ‘e’ is :
@ =gt B 9% 100 2
 9x10° T2 @ - xafog —r

28. ogmeid craslgrasefiar fareul L iuremg smsamans sapleur :

(=) 1J. smbsesT (<) Gumr (@) srwiua® () I Yrmed
The elliptical orbits of electron in the atom were proposed by :
(a) J].J. Thomson (b) Bohr (¢) Sommerfeld (d) de Broglie

29. weou Bl Lo BaGariL saa|Card wip fere Gard allwsss5mss
sm_HuCurg), g BLLT ereyGard @GHlLiLg :
(1) QuepLbd e pigedled e
(<) (pigeticdl
@) 48
() Smwod peTed Pl SR
In a multimeter, when the current scale shows full scale deflection, the ohmmeter scale

reads :

(a) Maximum but not infinity
(b)  Infinity

(c) Zero

(d) Minimum but not zero

30. Qrss Ceransers saTLPlLL Lwaubeug) :

(21) ;5P (<) 158 (&) a6Fe” (/) 1 Na?
Anaemia can be diagnosed by :
(@) 1P (®) 1P () 6Fe® (d) pyNa*

[ Smlinys / Turn over
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U@&S - 11/ PART - 11

G@OLY : ereaGuaib uflemeabg elamésEnés efawe. 15x3=45

Note : Answer any fifteen questions.

31.  (PEOTEETET APESMIGET TP eTeNe? @ THSHSTL(H (.
What are polar molecules ? Give an example.

32. geadarary 3pF BaiCgsgsdpean QararL. pparmy WaGss8 ser
Ggr_fearude Qerarasliul Betearar. QsrELWE WaGCsEEsS e Wrg)?

Three capacitors, each of capacitance 3pF are connected in series. What is the total
capacitance of the combination ?

33. gullar ellflenws sams.
State Ohm'’s law.

34. BssLsgsdpen uamier Quuiey Qeuliuflee L.
Define transition temperature in superconductivity.

35. 0°C-é Getrlgerd su@Wen Wengen 4 0. Gerrlyangdlan Sensani
Qeuiuflene eraior 0.0038/°C erafléd 100°C-ab s AWlan WeseL HTETS.

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

36.  §us ellenerey ereiTmMEL Greman ?
What is Seebeck effect ?

37. grewmLlul L WentafllwéE eflesmuw o (heurs@h peanser wree ?

What are the methods of producing induced emf ?

38. lemwrpPlufen Lwenm Fmen cuenywim.

Define efficiency of a transformer.
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Um eagns sdisefear Lwaasefld craaCuigih epehlamar 6r(psis.
Write any three uses of ultraviolet radiation.

geflefeas eram3 2aLi saL sb gafler g gerelmerapr gaflurag
seredanetays CaramsSad LELCUTE e Cotamsmss samsd(Hs.

The refractive index of the medium is /3. Calculate the angle of refraction if the
unpolarised light is incident on it at the polarising angle of the medium.

Gasir Qeweres Qun Ceuamgw HubSmeT&eT Wremel ?

Write the conditions to achieve Laser action.

@bsiy ugssdear saflECarama GmL el d=2.82 A, @uiLgssHoans
Caram® wpge auflensudled samradlL L@ QLD &mmﬁmg,mgﬂ s (H5.

Calculate the longest wavelength that can be analysed by a rocksalt crystal of spacing
d=2.82 A in the first order.

gafllfensear erampre eranan? geflllatsaaseien cumasmand GOHILEHS.

What is a photoelectric cell ? Mention the types of photoelectric cells.

sdflusss fazgey ellflows sams.
State radioactive law of disintegration.

sTonE sHisdr (y - sdisen) L sl aameauGLgb ppeblene 6r(pEIs.

Write any three properties of +y - rays (gamma rays).

Siwaulluphésrer LfQsergear (Barkhausen Criteria) FlUbSEEISMETE Fn s,

Give the Barkhausen criteria for oscillations.

erliiGenenn L sgmed efleperuyd BHUILIETSET wiTenal ?

What are the advantages of negative feedback ?

[ &lgpliys / Turn over
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48. QemBssiul L apdler QeualluSEh sreams.

5K
N— "
10K
Vie—MW
Voerorw___J Vo
10K

Find the output of the given circuit.

5K
AW
10K
V]e—rwi___ |
Voo Vo
10K

49. Qlsanir (Zener) apileyiflene sTemmmed ereman ?
What is zener breakdown ?

50. CewnessGamer sseud Qgrmlen meranwsafia ereneuGLigyd eperhener
T(DGIS.

Write any three merits of salellite communication.

u@dl - I/ PART - 111

GOy : ()  efaim eTaT 60-G( SeterigliLiNG edlan_wiefl&gseyb. 7x5=35
@) Bsuperer 11 eflemrssaflar srarauGigind ymy e ES(eh S
e _wef&sa] .
(i) GgaveuliL®Bw QLiiseiled UL RGET uamTs.
Note : (i)  Answer question number 60 compulsorily.

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

51. pren Wemmpded eeussliul Barer e @ waaular Bg GswLGUEL
Hmiy ellesssrer Caramauemul Gups.

Derive an expression for the torque acling on the electric dipole when placed in a
uniform electric field.
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56.
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58.
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Bleneanpsgorafuies gsgieudans ULSSIL T eSleréEs.

Explain the principle of a potentiometer with a neat diagram.

Auuy HasCausbd amre eaa? WaGarl_LsHD@Ew. @iy Hms
Caussdn@n Qe Cuujeter Ggmrenus Glums.

What is drift velocity ? Derive the relation between drift velocity and current.

2@ srdauamBlLfar Bagam 40 0. Qg 2 mA BarGarm_ LgdnE wp
Aasaes QsTR&EED. Qsear 0-aBHg 20 V euemyularer Wenar(psssslmen
SieE@W Courel WL Lyrs eréueury WIHHTLD ?

A galvanometer has a resistance of 40 Q2. It shows full scale deflection for a current of
2 mA. How will you convert the galvanometer into a voltmeter of range 0 to 20 V ?

om baL aufiésmelen sanflan gram e erametipsrer Carenauemws GUNS.

Derive an expression for the self inductance of a long solenoid.

Curermi@safiar Lweanseaflad rarauGugand Rhilemean eT(pgs.

Mention any five uses of polaroids.

eanl_rgafar Himwrene euflassamer aflansEs.
(uLb Cgemaeuuféena)
Explain the spectral series of Hydrogen atom.

(Diagram not necessary)

sl yrer memCanmmsuien LLETSEMETWID UFDLSEETLL 6T(PSIS.

Write the uses and limitations of electron microscope.

[ §muys / Turn over
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60.
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62.
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giseT gandler Heop g @uiey Hapews Gume epeny LS eraild, e
QumriEb HeasGeasd wrg ?

At what speed is a particle moving if the mass is equal to three times its rest mass ?

Qsro@urmelud saLsdd Qnvha QuplulL @n a@ibys si&d
BOLEHDE 15 esasmens smiapg. AGsCGurem LFW r@IbL ST
ABLEHDE 19 Hovsaysmeans smdapg. wrdflule (Sample) w®ss
sasSHs. Ty, = 5570 oy eT (e

IENT-NVT |
,Ca® eignssmadlean el pHHd WHNID R ASESHSEISERSSTET
Ganamriiy <phpd SpSuabhans samrés(Hs.
Qasr@ssliLL_(HeTeranal; |
@ uGrriLrafer Hleom=1.007825 amu
By yrafler Hlenp=1.008665 amu
,Ca®l siamisasmeilan Hlenm=39.96259 amu

A piece of bone from an archaeological site is found to give a count rate of 15 counts
per minute. A similar sample of fresh bone gives a count rate of 19 counts per minute,

Calculate the age of the specimen. Given TVz = 5570 years.

OR
Calculate the binding energy and binding energy per nucleon of ZUCa”m nucleus.
Given :
mass of 1 proton=1.007825 amu
mass of 1 neutron=1.008665 amu
mass of ,,Ca%’ nucleus =39.96259 amu

e rrandlevLflar BanGarmiL Qu(bhES eramser o HDHILD B elenar euanrwiy.
Guaid @eunPihda Guiujerer Qsrffamu smed.

Define current amplification factors o and B of a transistor. Obtain the relation between
them. ‘

o fiGaua uarGupn CryGur maurlQuen Qeweuriigemer
sULUUL L6 6lleTEEs.

Explain the function of a Frequency modulated radio transmitter with a block diagram.
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U@ - IV/ PART - IV

@My : ()  eremeuCuignd mreE elanssEnéE elfleurar efenweflésab.
10=
(i) Caemeauliu@®w @Lmseild uLRsmeT uMmTS. R4
Note : (i) Answer any four questions in detail.

(ii) Draw diagrams wherever necessary.

63. @earss () BlaGssduieo sl (ss@Ersda Cu Basriyu Qur@mer
e dtarCGurg ghu@b WaCssEs Hnasarar Caramauamul QUYS.
BaGsasdluder LweaTuTOSmer 6T(WHEIS.

Derive an expression for the capacitance of a parallel plate capacitor with a dielectric
medium between the plates. Write the applications of capacitors.

64. WaGarmiiLid urwd @ Cprrear fanr.. QemanssLsaErsE QoL Gw
gpuiBn dasssrar Caramuemwl Qums. Cuoaib < bGQwer (ampere)
U WM.

Obtain an expression for the force between two long parallel current carrying conductors
and also define ‘ampere’.

65. wrpdes Naaflwuse s wpab ey CAgrr @eamarllbe o drer
WergemLwirsd (R), Bargramie (L), wpmb HaGss8 (C) dweupm e
@Qeanssuul_Barers. QeusL i auenruL b wHMD Wanberdliuy ueruLLD
S Flwainhens Qe
() Qsrgrwen Wanar(pssn
(i) Blenblemdriiy
(i) WearGeanriid wHmb Bararssd @eaLCuurer sLLg Qg miny

S Hwauppssrer swarurBsaer aimed.

A source of alternating emf is connected to a series combination of a resistor R, an
inductor L and a capacitor C. Obtain with the help of vector diagram and impedance
diagram, an expression for :

(iy The effective voltage
(i) The impedance
(i) The phase relationship between the current and the voltage

[ $®Lys / Turn over
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67.

68.

69.

70.
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@rrwen gafliEfspeana < poa WL UULSgL 6 elersEs.

Explain the Raman scattering of light with the help of energy level diagram.

craslrreflean Wag@n L Hanssse] sramd J]. gnbser Cergamaeneni efeurfl.

Describe J.]. Thomson’s experiment for the determination of specific charge of an electron.

SIS 2O GTATLIG) WG ? a@Idsh 2 amaude :

(iy sesflliumen (Moderator)

() sLOUUBSsD gam(hser (Control rods)

(i) Bl orer erdQyrefiimenser (Neutron Reflectors) <pdlwieumdlen
Qewdur s ederésEs. sianssm emauiear Lwasmer GHUGGS.
(uLw Cseeuuldrana)

What is a nuclear reactor ? Explain the functions of : ’

(i) Moderator

(i) Control rods and

(iii) Neutron reflectors.

Mention the uses of nuclear reactor (Diagram not necessary).

Qsaflouran UL gL swan b Sievassmss (Bridge Rectifier) ewwubgama
adeuf. swan sny SoasdmsHudan 2 aref( whmd Geuallli® @samssmer

UG .

With a neat diagram, explain the working of a Bridge Rectifier. Draw its input and
output signals.

smaeiial uarTCuppsdear LELUMLme SfFCed Hpwreau e
eflend@s.

Explain the analysis of amplitude modulated wave with frequency spectrum.

-00o0-



