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Soarsg amssEpnd Flwursl udeurdl o edrergT eTaTLSMETE
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sansreniliurerflib o L anquirss Csflalésseb.
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23 &ECasTg(Haugn@Gb LweaU(hds GCalar(Hbd. LLBIGET eUaFeUsnE
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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.

L@&3| - 1/ PART - I

SemeSHG NaTESHEHEGD allen_ieT&seaLD. 15x1=15

Qar(hssuul_(herer wrpm el sefled WEa D oL eblamLemws
CambOsHsss GOHUILHLer alenulamanb CFrsgl 6r(pse]w.

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. Spssareupmer Quipenswiter préerm CLmmer erg ?
(<=1) wewred gigeir (=) wullalpE
(@) dulmisasser Cspmeb (FF) wulled e
Which one of the following is the natural nanomaterial ?

(a) Grain of sand (b) Peacock feather

(c) Skin of the whale (d) Peacock beak

2. creoslgrer meawCanrsSuler LwearU B TawsSFranser 14 kV Wlerear (&5
Caumuriigarmed wphsstiubhdearpar. @nbs Werar(pss Coumur@h 224 KV 48
<HlafsEnurg, eraoslrrefler q-UFmi ojeme f}mmmﬂ@ :

(1) 4 LLEIEG GdDWLD (=) 2 LLBIEG HSsTEEGD

(@) 4 wLBIE ASsM&EED (FF) 2 WLLBIG GenuLb

In an electron microscope, the electrons are accelerated by a voltage of 14 kV. If
the voltage is changed to 224 kV, then the de-Broglie wavelength associated with
the electrons would :

(a) decrease by 4 times (b) increase by 2 times

(c) increase by 4 times (d) decrease by 2 times

3. uawGupmib amemsuler sarCry ai&fHE hu oaidl Seneuldlen i 6o 6w
wrHoLu(Helg) ereuTLiLI(hILD.

(=) s uerGuppid (<) eSFa uaETGuDDD
(@) gigliy s LarGUHDLD (FF) dlrCleusr LemTGUOHDLD

The variation of frequency of carrier wave with respect to the instantaneous
amplitude of the modulating signal is called :

(a) Phase modulation (b) Amplitude modulation

(c) Pulse width modulation (d) Frequency modulation
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Q smrent ererLg)

(o) 2 (o) & %
(@) % () Qemeu emenggiLd

Q factor is equal to

L 1 |L
@ R CEERE

XL
(c) R (d) All the above

1 Q&.8. wombd 3 A&.15. Y reperer @@ 2 Caorss Cararm s ErsE Wann G
—1%x1072 C wpmid 5x 1072 C ere] el L BISET QararL L6 ) &eTger
Saflssiupdlearmear. Qeialm Camern s @pb @@ Wear LG8 &9 udlarme
@eanasliul’Lre uflu Casrarsdled, @mbluirs @me@n Werer L &l :

(=) 1x1072C (<) 3x1072C (@) 2x1072C (FF) 4x1072C
Two metallic spheres of radii 1 cm and 3 cm are given charges of —1x 102 C and

5x 1072 C respectively. If these are connected by a conducting wire, the final
charge on the bigger sphere is :

(a) 1x1072C (b) 3x10°2C (c) 2x1072C (d) 4x10~2C

1Yo (HeuaTeUDMIGT 6Tl WG STHE AHEWTEGD ?

(=) B -sdliigar (=) v -sSisdr

(@) o-sSlrser (F) Qenel ienersgin
Which of the following is an electromagnetic wave ?

(a) B-rays (b) ~y-rays

(c) oa-rays (d) All of the above
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7.

eaflellovsed erewr 1.5 QETamL samenTmiq Ll UL L&D eemleeT SThms Gl et
o gremgy). (CFm@ss LHSIT HlanawsE maler) e Lsss5H0lmbg Lmis@L Curg
ETHMS GUILD 5 Q&S W sHQb LHEPTEH LESD euPlwre LTTEEGD CuTg
3 Q&.8. YsHab o ererg) erafled, Sefmantmiq i L L SSE 6T Sig LOGHT GTETa ?
(<=1) 12 Qg.18. (<4,) 8 Qg.15. (@) 16 Q&..5. (FF) 10 Q&.18.

An air bubble in glass slab of refractive index 1.5 (near normal incidence) is 5 cm
deep when viewed from one surface and 3 cm deep when viewed from the opposite
face. The thickness of the slab is :

(a) 12 cm (b) 8 cm (c) 16 cm (d) 10 cm

@pdwureler eipsafien LweTUT gHE@ 220 V Wereanpss Coumumiqed Wlersmyn
SeaflssliLBHng. Qg CwfssTaied 110 V ojerey oranr eflssliLbhdmg.
@iswurele LwearuBsSsLUUBL 60 W Wler efersdlen Wergenl R erafle,
SQwfssrefler LweTLHSSLILHD 60 W e aflerddler Ller senl
(=1) R/4 (=) R (8) R/2 (/) 2R

In India electricity is supplied for domestic use at 220 V. It is supplied at 110 V in
USA. If the resistance of a 60 W bulb for use in India is R, the resistance of a
60 W bulb for use in USA will be :

(a) R/4 b) R (c) R/2 (d) 2R

[ Berparer s gamlen auflGw Y flangudled I lenGerrm L ib umiiflpg). @)&sbiAeaw
B = % (? + 3 + IAc) T e &THsLSHe meud@Gh Curg SisasbAulern g

QL eorreren aflengullen ereTodiL]

(<1) V2 Bl (%>€BH (@) EBN () gmz

A wire of length [ carrying a current I along the Y direction is kept in a magnetic

- A A A
field given by B = B (i + j+ k) T. The magnitude of Lorentz force acting on

3

the wire is :

(a) 2 Bl (b) \E Bll (c) \g BI1 (d) \E BIl



10.

11.

12.

5

Qeulil Y Hmen 2 L Heufausmed eradsl Frenger o OpLiL(heug)
eTaTLILI(ALD.

(<=1) Qeulin wef (<=,) eafldlen

(@) @rewrLmbd Hlenew (FF) yev

Emission of electrons by the absorption of heat energy is called
(a) Thermionic (b) Photo electric

(c) Secondary (d) Field

5917

I TN

emission.

@ bl 45 allammgse@ 7.5 A WenGarrlLorerg urmoilg&siu®hdng. Qb

Crrsdle sbluie o crer Wemenm L SSlem L :
(=) 6C (<4,) 365.5 C

(@) 3¢C (/) 337.5C

If a current of 7.5 A is maintained in a wire for 45 seconds then the charge

flowing through the wire is :
(a) 6C (b) 365.5C

(c) 3C (d) 337.5C

CaCar( sdligaflen Wereyr L b :

(<) BBl (<) CpiEDl
(@) euenrwumissLLL eafleane () erdlirgm
The charge of cathode ray is :

(a) mneutral (b) positive

(c) not defined (d) negative
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13.

14.

15.

R QW& Werorhil Wearepasdler Werarpss Coumur e 220 V @b @QmbE
11 V 455 Gaonsdng wonib WearGearm L samg 6 A @ @\mbgl 100 A 16 2 LTS

siflpg). 2gen Lwem Sper :
(1) 0.12 (<) 1.2 (®) 0.9 () 0.83

A step-down transformer reduces the supply voltage from 220 V to 11 V and
increases the current from 6 A to 100 A. Then its efficiency is :

(a) 0.12 (b) 1.2 (c) 0.9 (d) 0.83

@ erevsLrrater Werar(pssd V=V, In [%] orends Car(ssiul_(heTerg). @)bIE

ry @@ wroledl. WererpsssHn@ Curt ojan wrdHilawi uweruBhsdlerme,
(PSETENLD &6UTERTL LD 6TewT n-L1 GlUMTMISSH n-eugl SHMLITENS 1, -@\6m LTmILITL_Iq 6
SEENLD !

r

The electric potential of an electron is given by V=V, In (_

1’0) , where r is a

constant. If Bohr atom model is valid, then variation of radius of nt® orbit r, with
the principal quantum number n is :

gafluiler @missme LaTbamen GeuaflliLBsgHin Hspe] :

(<=1) gefl&lzme (<) GO&ELH oflaneray
(@) ser alleneray (/r) efeflby edleneray
Transverse nature of light is shown in :

(a) scattering (b) interference

(c) polarisation (d) diffraction
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L@&3 - II / PART - II

GO : eTemauCGuend mi elarTés@Ens@ elenwellGsab. elarmm eremm 24-8@

SL_Lmwwnd 6den_wefl&se|nb. 6x2=12

Note : Answer any six questions. Question No. 24 is compulsory.

16.

17.

18.

19.

20.

21.

etlall_L el m&aHLd eTemmmed 6Temen ?

What is corona discharge ?

srelGarmSiLfer WearGeanm L o anridlpener ereueurm uHsflssemd ?

How will you increase the current sensitivity of a galvanometer ?

R 2 Carssdlear gaflller CeuellCuDM DM TETLMS GUMTLMSSHELD. DAH60T
DNVMES H(HS.

Define work function of a metal. Mention its unit.

197

29Au SESSHHENGT A TSNSEH HeTEHS (H.

Calculate the radius of lngu nucleus.

Geriiil cuevdens eldlews nms.

State Fleming’s right hand rule.

LOT@L_L_6D GTETMITE) GTEoT60 ?

What do you mean by Doping ?

[ SmLiys / Turn over
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22. @ UCuWrES WBlenGarml b erermmed cremmenr ?

What is displacement current ?

23. WleTHenL eTemr UM,

Define electrical resistivity.

24. s LSS WPUULLSD gardler dmw devg wrHpd Csmenrd 40° erafle, wplili L Ll
Cummetler ¢pefl aflevged crewTenems SHeanTdHd (hs.

The angle of minimum deviation for the equilateral prism is 40°. Find the refractive
index of the material of the prism.

L@ - Il / PART - III

@MY : aTemeuCuenid M faTésErsE leaweallEgsea|b. clarm eram 33-8&s
SL_L_muwng el wefl&sab. 6x3=18

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

25. Carers ylquile fwpmd R -&@ Qe CGuuwrear Ggrmlener aime.

Derive the relation between f and R for a spherical mirror.

26. WarGearr_ L sdm@w, Qi SosCaussdln@n Qe Cuuwrear Cgriemer
cu(madl.

Obtain a relation between current and drift velocity.

27. qaflller alenere| elldlaamer auflengliLi(HSSIs.

List out the laws of photo electric effect.

28. Qurg 2 Alpriurer Hlave enwlileé NPN grrendlevlfer Wlengnm @Goluid UL ib
U S.

Draw the circuit diagram of NPN transistor in Common Emitter Configuration.




29.

30.

31.

32.

33.
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Curermilig 6T LILGTSEM6T Jnl)s.

Give the uses of Polaroids.

Qgr_fleneanribe WerCsssladr @emamssliu(HbGurg allenerud Cgm@uwe Ller
G535 dnaissrear Foerurl el L1 Cums.

Derive the expression for resultant capacitance, when capacitors are connected
in series.

enamL_reem jamiedlen 5 -eugl &HmLLTeSuden
(i) Carewr 2 BSW LHMILD

(ii) F@ieTer ecrovsgraier SansGousd < dlweinerms sarsdl(hs.
(h=6.6x10"3%Js ; m=9.1x 103! kg

Find the :
(i) Angular momentum

(ii) Velocity of the electron revolving in the 5P orbit of hydrogen atom.
(h=6.6x10"3%Js ; m=9.1x 103! kg)

srhgellwed eryearen aflengullen HpliGweLseners GOILILA(HS.

List out salient features of magnetic Lorentz force.

Qgmir RLC &mmled o 6rer Lilew grawriquiler WemomiiL, Wer Cosdluflen Wolemomili
O Werseaml yHlwemeu penpGur 184 O, 144 O wHmid 30 Q erafléd &mHle Lleor
adlilienuds srans. Cooib Wearear (pss Coumur@h wHmb WlerGerm L Lb
@aLwlorear s L& Caramsamsd SanrsHdl(hs.

Find the impedance of a series RLC circuit, if the inductive reactance, capacitive

reactance and resistance are 184 (), 144 Q and 30 () respectively. Also calculate
the phase angle between voltage and current.

[ SmLiys / Turn over
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L@ - IV / PART - IV
@I : Semenisg Caareila@ra@d aflen wafldEsea,ib. 5x5=25

Note : Answer all the questions.

34. () @@m YW Ao HmsdHulear smwliy LHmD Csuou@b 55 FHamar
leuf&sayd.
ENTVVE: Y
(<) Wemomhmluden jenoliL) wHmib Cewudurlenl ellersd@s.
(a) Explain the construction and working of full wave rectifier.
OR

(b) Explain the construction and working of transformer.

35. (=) Wer @Qmpenar eemdlernma ehubBD Hlane Wlearar(pdssdnarear Carenaeiamiuil
Cumis.
ENTVOVE:

(<) wi @rient_Liberey < uledled QUDLILIHID UL &S harear Careneueaniil
Cumis.

(a) Derive an expression for electrostatic potential due to an electric dipole.

OR
(b) Obtain the equation for bandwidth in Young’s Double Slit Experiment.

36. (=) uwl - sreufl elfew Lwearu®sd WerGarmb uryb wigeller Berbd
Qarawr Cpir sLSSHwred @ Yearaluled gHLBL STHSL Leod S &mer
Carenauenwl Glums.

LMV Y
(<=4,) emamL_reen Aamieldlen Hlmwrene CsmLsamer cilemsa@s.

(a) Using Biot-Savart Law deduce the relation for the magnetic field at a point
due to an infinitely long straight conductor carrying current.

OR

(b) Discuss the spectral series of hydrogen atom.




38.
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(=) (i)  Sopuy X -s8lT Blnwrepeenwt ereueurm Brd GumdComd ?

(i) 20,000 V ip(h&@ Wenar(pssd o 6arer X - &Sl Gprude @ mbs)
Qauafleumd X - sdlisaflen Qeul (B enaberd wHm Gloul (H i TCleuer
< Fwaineannsd senrdsl(Hs.

S|6V60F)
(<=4) Bimwrene eremmmed ereer ? GleuaflaSi(h Hlmwreneuden cuansseamer elleTdHgea L.
(a) (i) How do we obtain characteristic X-ray spectra ?

(ii) Calculate the cut-off wavelength and cut-off frequency of X-rays from
an X-ray tube of accelerating potential 20,000 V.

OR

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

(=) Ceverrev 2 (Hourd@Lieuflen FemLIT lgener 6(hedl.
S|6V60F)

(=) Geurevll B L ey Lwatu (B WaTssH e 45 TS STEHT LIS
oo Gs.

(a) Obtain Lens maker’s formula.
OR

(b) Explain the determination of the internal resistance of cell using voltmeter.

-00o0-



