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Instructions :
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(i)
Note : (i)

sflurTggs Gareararad. FHUUS e Gapuldmider, ens
sansrenilliurerflib o L anquirss Csflalsseb.

Beodb g smUY owulmar LLHGL  ET(WHESDHGLD
23 &ECasTg(Haugn@Gb LweaU(hds GCalar(Hb. LLBIGET eUaFeUsnE
QuenFled LT I(HSSeLD.

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@ - 1/ PART -1

SemeSHG NaTESHEHEGD allen_ieT&saLD. 15x1=15

Qarhssiiul(herer Bresr@ WwWrHn el safld W&Ee D ehHLjenLu

devLows Csrashsss GNULHrer sl ulmearyb Corgg
CT(LPSELD.

Answer all the questions.

Choose the most appropriate answer from the given four alternatives and write
the option code and the corresponding answer.
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1.

Epssranib s Cal(Hsaflear Carsamauien, o draf(hsear A, B, C Qamem(h Geauafluih

Y-ggmen Ledlwer Foatum( e (Lpgis.
A >0

B Y

Ce
(1) ABC (<) ABC (@) A+B+C (FF) A+B+C

In the combination of the following gates, write the Boolean equation for output Y in terms
of input A, B, C.

(@) ABC (b) ABC (c) A+B+C (d) A+B+C

500 Am~! srpswrEE Cede Qarame Gumr@eafianer 1000 Am~! wHliyenLw
STHSLOTEE Lovddler eneuds@bGuTg <litummelen &g ghLgHmen wSHLIL| wrg ?
(<=1) 0.2 (<=4)0.8 (@) 0.7 (FF) 0.5

If a material having intensity of magnetisation 500 Am ™! is placed in a magnetising field of
1000 Am ™1, then the susceptibility of the material is :

@) 0.2 b) 0.8 © 0.7 d) 05

@@ WernrHmlude wpsearend LHMID gGenard &omiseate wenGus 410 wHMILD
1230 &OMIFHET 2 6TeTen. (PSHEMELDFSH(Heated 2 6Term WlemGarml L b 6 A eretley, FHlenewrs
F(metlen WenGarmLorerg)

(=) 12 A ()2 A (@) 1A (/) 18 A

In a transformer, the number of turns in the primary and the secondary are 410 and 1230

respectively. If the current in primary is 6 A, then that in the secondary coil is :

@) 12 A b 2A © 1A (d) 18 A



996llen Geuliu elldludled, R wpmid t wrdledlserts o arergl. H -g3 y A&Sleybd 12 -g5
x SFSQID Csranr(h euenFuliLil’ L cUepFLILLD 6 :

(<) GulL LD (<=y,) CrraGsm(

(@) BereulLib (F) uwreueeTwid

In Joule’s heating law, when R and t are constant, if the H is taken along the y-axis and I?

along the x-axis, the graph is :

(@) circle (b) straight line
(c) ellipse (d) parabola
1
Hogo -eor LflomewTid
(=) [L71T] (<) LT (@) L7217 () [L2T77]
1
The dimension of ~— " is:
Mo €0
(@) [L7'T] (b) [LTT] (© [L7*T7 (d) [>T~

‘ovdl Q@ eremugl BrGerm Gummatler LWETUT(H WG, g LWeTHILD Sl

() eflenerim (<) LBSgIeID
(@) eurgar QgmnHsTene () egayerfl

“Ski wax” is an application of nano product in the field of :
(a) Sports (b) Medicine

(c) Automotive industry (d) Textile

2x10° NC~! dliiyerer e esdlad 30° ephisame| Caranddle Ller @)mpenar
QN eeudsslLLl(Derergl. Siger g CFwdu®b Hmiy eleasuler wiiy 8 Nm.
et @\mpenamuler Berid 1 cm erafled SiFlaparer e Wler gisafem Wlemenr L ol :
(=) 5 mC (<) 4 mC (@) 7 mC (rr) 8 mC

An electric dipole is placed at an alignment angle of 30° with an electric field of
2x10° NC~L It experiences a torque equal to 8 Nm. The charge on the dipole if the dipole

length is 1 cm is :

(@ 5mC (b) 4 mC () 7mC (d) 8 mC
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10.

11.

srHMa Mg eaflelwsd erawr 2 QararL samenrigll UL sSdear g eafl
ell(pdlmg erafley, smsHwinmer QUL aleoGGaTamsSlen wHiL| eremer ?

(=1) 60° (<) 30° (&) 90° (Fr) 45°

For light incident from air on a slab of refractive index 2, the maximum possible angle of

refraction is :

@) 60° b) 30° (€ 90° (d) 45°

t=0 Cprgde sHfluss saflbd QeamdIETeT an&Hsmesater eramaisams N.

1
S Pl sTsded uUTHwere] Sreld (t:ET%) <,GLGUTE 2 6Ter
SWI&SH(H&GaTlen erenrenilsamns

(o) -2 () @) 2 (m) 72

A radioactive element has Ny number of nuclei at t = 0. The number of nuclei remaining after
. . 1
half of a half-life (that is, at time t = Tyj is :
2

N
@ 2 R © 2 @ 7

500 nm yeneBerd 2 e gafl 0.5 mm Fapenw gleneruden eauflCuw Caaeyd
Gurg edleflibLy edlenere| e dlmgl. @BHlspedld sl eefluflenals LiweTL(HSGID
Cgrenevellenas smerTs.

(<=41) 20 cm (<=4) 25 m (@) 25 cm (FF) 30 cm

Calculate the distance upto which ray optics is a good approximation for light of wavelength

500 nm falls on an aperture of width 0.5 mm.

(@) 20 cm (b) 25 m (c) 25 cm (d) 30 cm

1.0x107° cm s CQsrar, @nerpls ereilearmed ghu@d edeflby eNenaraller
s Amiod 30° erefled, LweamLBSSLILBHD qaflulien ieneBerd ererer ?
(<=1) 600 A (<=1,) 400 A (@) 700 A (/) 500 A
First diffraction minimum due to a single slit of width 1.0x10~° cm is at 30°.

Then wavelength of light used is :
(a) 600 A (b) 400 A (c) 700 A (d) 500 A



12.
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R gy rperw Weasl gl urmerreorear, Gy Carerssd gl iger Lrlie
Q e L sjeraydrer Wegsaraer rmsl Liyadujereren erafled, iGemmed erHLIhHDd
Blenav Wlenem(LpSsSSharer FHlwmer cuenrUL LD 6Tgl ?

<R —> r

A thin conducting spherical shell of radius R has a charge Q which is uniformly distributed

on its surface. The correct plot for electrostatic potential due to this spherical shell is :

<« R—> r <«~R—> r
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13.

14.

15.

gaflfler o 10pea| Blapeie, m @GOUEGL o Corssder LWaTOSTL S8
SflrCeuamenenr el 4 wLBIEG HTCleuam Clamer a;é]r'raﬁét& SBS
2 Carsliurie u@bGurgl, GeseflliL@b ereslyreater UL HasCaisbrearg),

() 220 () 2 @ | ()

In photoelectric emission, a radiation whose frequency is 4 times threshold frequency of a

certain metal is incident on the metal. Then, the maximum possible velocity of the emitted

electron will be :
th th th 6th
2 /_ 2170
(2) m (b) m (©) 2m (d) m

@ 2eme QupPludler CsTLTEF LT Seeys6T erhLL

(1) Wemenrl L rMledl eemmras @Hés Gousmt(hib.

(=) L IHOD &P SO 27 -WTs @M GeueT(hLbd.
(@) Coir Yergr L b @\m&s Ceuam(HLd.

() Cuopsmpl emearsgb.

To obtain sustained oscillation in an oscillator,

(a) Feedback factor must be unity
(b) Phase shift must be 0 or 21
(c) Feedback should be positive
(d) All the above

gafludlen @missmels uamdeamen GeuaflliL(Bisgin Hlspe] :

(1) pafl&dlzmed (<) GOSEEL0 allearay
(@) serelleneray (/r) efefliby eeneray
The transverse nature of light is shown in :

(a) scattering (b) interference

(c) polarisation (d) diffraction
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U@ - 11/ PART - 11
GO : eTemauGuenid pm armésEnsE el wellsseb. cHlarm eramm 24 -&@
SL_Lmuwb edlenL_wefl&Esawm. 6x2=12
Note : Answer any six questions. Question No. 24 is Compulsory.
16. Qeanssl (H WarCssdl germ 5 cm LSS UesTar @@ 55 sL_(HFHemer 1 mm
@en_Gleuatluder Gsrarrhererg). WenGCaadluden WaCosEGSSHmanens saumsdl(Hs.
A parallel plate capacitor has two square plates of side 5 cm and separated by a distance of

1 mm. Calculate the capacitance of this capacitor.

17. Geerev elHlepwis snmis.

State Lenz’s law.

18. ena&CemmLymelen GUTLDLISENET 6T(LPFIs.
Write the limitations of Cyclotron.

19. Blenp Geoour( eremmTe eTerar ? e CHreaneua 6T(LpS)Is.

What is mass defect ? Give its expression.

20. qefludlwicd LITeng GTeMMITEd GTEITGT ?
What is optical path ?

21.  MemeumeuareuPInN@ e PSLILA6T 6ulqaIBISET WTenel ?
(=) Fdloors Qgreneelley epeold (<) Yetefl epeod (&) Crilwe epevd
What are the shapes of wavefront for a :

(@) Source at infinite (b) Point source (c) Line source

22. p-n &pS oL Cur@h wperGearrs@ srmiparer WeranHm LLLD euenrs.

Draw the circuit diagram for a forward biased p-n junction diode.

23. Bmgg WeTarpssd — euanrwim).
Define stopping potential.

24. (M Wlansebd 2Q Wlangen L eupluims 0.9 A WlenGarmlL_gemng b, 7Q WangenL eulplGu
0.3 A WenGarm_L gensw|d FHLIhSSHNS ereated, WangsasHlen & Wlar SenLenuld
SeTES ().

A cell supplies a current of 0.9 A through a 2Q resistor and a current of 0.3 A through a 7Q

resistor. Calculate the internal resistance of the cell.

A [ lliys / Turn over
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L@&3| - 111/ PART - III

@MY : aemeuGuenid ymi larmés@rds@ el welldse|b. efarm eremm 33 -&@s
SL_Lmwwns edlenL_Wel&Ese|. 6x3=18

Note : Answer any six questions. Question No. 33 is Compulsory.

25. 4dligam. e WerGerm i abdl wpmib Wetan(pds Ceumur(h alflsmens Fnmis.

State Kirchhoff’s current rule and voltage rule.

26. e sredlwb 2 Corsls urlifer g 300 nm yeweBerd CQsrerr sfieids LIHID
Gurg gafl eravgrmem CeuafliL@or ? 2 argl edlenLenws BluruliLbhEs)s.

(srovflwugdlen CleuelCupm Hm 3.20eV)
A radiation of wavelength 300 nm is incident on calcium surface. Will photoelectrons be

observed ? Justify your answer.

(Work function of calcium = 3.20eV)

27. arhseilwe orrers allepgenwl LD GHILIL elmrs.

Give an account of magnetic Lorentz force.

28. Cprgdlens WerCarml L jepwlien elL, wrmdleng WerGearml L jenoLlil e
BETENLOGET OMHMID GEMUT(HEHET WITg ?
What are the advantages and disadvantages of Alternating Current System over Direct

Current System ?

29. Ulensnhs enesailen LaGTLSMmTE Fmmis. (FCHS@ID <pm)

Write down the properties of electromagnetic waves. (Any six)

30. sl Caumurligm@b, urens CeumurigH@GL 2 6rer GT_ifenl almel.

Obtain the relation between phase difference and path difference.

31. @b allenss@d, Heldmrmly ellengs@n @enL Cuwrer Coumur(hsamerd dnms.

What are the differences between coulomb force and gravitational force ?
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32. oeTenmihg LOHMID Lnelwerer Gamn sLgdlsmer Coum(hssis.

Distinguish between intrinsic and extrinsic semiconductors.

33. 13.25 A yrib Qeraw eanl reer Signeler 5 -eugl S&HmL LTemgud e
() Gsrewr 2 hsLd WHMILD
i) <Saerer crovslraflen HansCousd dweunanns sarsdl(Hs.

Find the (i) Angular momentum (ii) Velocity of the electron revolving in the 5% orbit of
hydrogen atom of radius 13.25 A.

L@&d! - IV/PART - IV
SO : Semensg HNaTssErdsEn bl wailsseab. 5x5=25
Note : Answer all the questions.
34. () Wenenr L b GQupw wpigefeor Beriperer sblulermed erpu@BD WerLsH HaTer
gerurlenL L1 GlLmis.
S|6060F)
(<) le TSN (PSE WHMILD @Fearr_reug GCspmmiseamer daml BHlepLa.
(a) Obtain the expression for electric field due to an infinitely long charged wire.
OR

(b) State and prove DeMorgan’s first and second theorems.

35. () Wenar(pssoreafew LwerLhsS @\ Wearsomisaier Werelids@ alangser
ereueumm UL LiL(GSleammer ?

S|6060F)
(<=1) eflufler Coussamss saTLdILD oGy (Fizeau) wpenmenws afleufl.
(a) How the emf of two cells are compared using potentiometer ?
OR

(b)  Describe the Fizeau’s method to determine the speed of light.

A [ lliys / Turn over
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36.

37.

10

(=) srhslisHe o drer WenCarm L FgpPlen g Qewedu®b SHmLliyelamgssmer
Carenauenw aumed.
JENTVIOVE:
(<) @afl 2 8lpey Werssdar emwlil wHmD Geume GCFUwbD NFSms
allemg@s. Coaib eafl Wlearswddlear Liwenser (FGCsaid @ream(®) S(Hs.
(a) Derive the expression for the torque on a current - carrying coil in a magnetic field.

OR

(b) Explain the construction and working of photo emissive cell and give any two

applications of photo cell.

(=) () @@ &@meT 2 eTeTL Sl urlienu IHmIeIS6ET PED, e LleTe W s,
cllenFenil GTeLGUM) FNEHTL T ?

(i) Eyrew srpsliLeb 0.4 T @6 0.03 m? urliy Qarar eul L 2 Geors eul ()
Qe HPSDE. FHS DFFTEIg el iqer WD UPNLITEE|D, iFe6om
sS55I M@ em@GSsTHa|b Senwhgerearg. Coab FPHE FsTearg
sThsLILSS e SlenssE Qanenuns o arerg. aul(h eh ellery Crrésle
20 sphélsamer Hlevmey CFldngl. euligen Wlergen 4Q erafle, igen
S&FFE&HGL adleflbysg @l Cu gramLiu@®in Werelws@, eSlansamids
SeTSHS ().

ENTVIOVE:
(=) () yYmev alHlenwids snms.

(i) HoLszasdnE Qaarurss Cgoqib gerellanereunn eefls&snen,
paflallewsd erewr 1.65 CarawL seamewrmigll urlider g U@
erSlClymatliiy oenLdlmgl. erdlQrmafliy SiemLbs eeflssHam LP(LPeUFILD
serallenerey el w Geuanr(hGlefler, searrenTmiq LTl Slenl_&5eTSHIL 6o
s Caramgdle Fmisg ameussiuL. Couemm(Himn ?

(@) (i) How will you induce an emf by changing the area enclosed by a coil ?

(i) A circular metallic disc of area 0.03 m? rotates in a uniform magnetic field of
0.4 T. The axis of rotation passes through the centre and perpendicular to its
plane and is also parallel to the magnetic field. If the disc completes 20 revolutions
in one second and the resistance of the disc is 4(), calculate the induced emf

between the axis and the rim.

OR
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(b) (i) State Brewster’s Law.

(i) What is the angle at which a glass plate of refractive index 1.65 is to be kept with
respect to the horizontal surface so that an unpolarised light travelling horizontal

after reflection from the glass plate is found to be plane polarised ?

(=) sSMwss Hoge alHullmears smellss.
S|6060F)
(<) 2 L6l Himwrene erarmmed eremer ? 2 L &Geull Bimwraneuier alamsseamer
NeT&ESaLD.
(a) Obtain the law of radioactive decay.

OR

(b) What is absorption spectrum ? Explain the types of absorption spectrum.
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