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Sdleyemrae : (1) Swarsg elamssErhd sflurst udeurd o drergT ereamLgamend
sflurisgs Camerera]b. &Ll GamulmLller, s
sansrentiiurerilb o | arnquwirgsd Csfelssean.

2) Beowd deg &S®mUY owulamar LEHGEWL 6rWgSHELD
Sl &CHMg(HeusH@D Lwerhds GCeuear(hd. LILBISET eUaFeUSD S
Quenfled LweT(HSHe]| .

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.

U@ - 1/ PART -1

GOy : () eweuIsg HaTssEnsiEh eflenwaflésaL. 15x1=15
(i) GarGssuul(Berer wrOM ol sefléd Wse|bd egHUmLW
adevLerwd CorpOgshdss GMuILHLear elleLulamenyb GCargg)
CT(LPSELD.
Note : (i) Answer all the questions.

(i) Choose the most appropriate answer from the given four alternatives and
write the option code and the corresponding answer.
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1.  Qeucrener Blm eefludienem 2 10 LED -ulled LiwemuhSSLILmHD Cummer

(1) GalnN (c"c’b) SiC ( @) AlGaP (rF) GaAsP
Type of material which emits white light in LED :
(a) GalnN (b) SiC (c) AlGaP (d) GaAsP

2. Gsr@ssuul(@erer UL gdle LeTafl Wlemeri L b +q yerg ewwd O -6
o 6rengl. HEDm Yeratl (—Q) Wlemeyr L sens Liatell A-adlmbgl Liatell B-&@&
Qaresr(® ey Gewliu@®n Ceauanauiler oj6mey :

VA

A
(0, a)

+q

O B (a, 0) %

qQ [ a
(=) 4Treoa2 (Ej (<) &1
1 Q 1

@ | #) o [ 7

In the given diagram a point charge +q is placed at the origin O. Work done in taking
another point charge —Q from point A to point B is :

YA

A
(0, 2)

>
) X

B (a,
(@) 4Treoa (%) (b)  Zero

© [_qQ %}ﬁa (@) {qQ %}ﬁa
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@ lameamid LC &nld WarCsssludlen o arem GlLimL Wlemenrt L 1b Q <,@Lb.
< hperearg Wer wHMID srHgLLoBIsaN0 Fowrs Calssiumn Curg,
lerer L gdler L

Q Q Q
(@) Q (=) 3 @) (") 75

In an oscillating LC circuit, the maximum charge on the capacitor is Q. The charge on
the capacitor when the energy is stored equally between the electric and magnetic field
is :

Q Q Q
@ Q ® 5 © @
PSETENLD GeUMaTLLd 6T (n) ang ASHlsfssred Curtm oam wrdlflude
cresLprefler FansGeusib :
(1) 2Fafls@n, ey Gmpuyb () AdlaflEEn
(8) @@oub (FF) WTomoed GHé @D

In Bohr Atom Model when the principal quantum number (n) increases the velocity of
electron :

(@) increases and then decreases (b) increases
(c) decreases (d) remains constant

Gemeumd Weamm 6Ths relld GCallgm@F FoTeng) :
A

— | ] v

B :)O_‘

e ] o

(<=1) NAND GsL (<) OR GaL_
(8) NOT GsL (%) Ex-OR GsL_

The given electrical network is equivalent to :
A
O

o— |
(@) NAND gate (b) OR gate
(c) NOT gate (d) Ex-OR gate

i
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6. WarGsadl garher WerGCarmmd GEwwiul L WerGearml_L b 0.2 A erefld®
@LUQuwrEs lerCermLLb :

(=) &1 (<=4)02 A (@) 04 A () 01 A

Charging current for a capacitor is 0.2 A, find the displacement current.

(a) zero (b) 02A (c) 04A (d 01A

7. 30 MHz @psé 400 GHz auenpullerer oidlibleucm GpHasnd Liwer(heolg)
(=) QewpeanssCamer HeUOGSTL L
(=) 5T DML LIFeU
(@) Geuefll ety LITEUD
(FF) Qumel <S{emevL! LIFEUeD
The frequency range of 30 MHz to 400 GHz is used for :
a) Satellite communication

b) Ground wave propagation

(
(
(c) Space wave propagation
(d) Sky wave propagation

8. gafller QauaflCupm <pmmed 1.235 eV CaramL @ ol 2 anie] W&
o2 Carggsgligen Wg 500 nm e Herd Qaranr gafl LGS g erafle,
o Npliu@®b gl ceslgrarseflar Quas <wdmed (h=6.6x10"3 Js
TNE Q&MeTs).

(1) 1.16 eV (<=3) 0.58 eV (@) 248 eV (FF) 1.24 eV

A light of wavelength 500 nm is incident on a sensitive plate of photoelectric work
function 1.235 eV. The kinetic energy of the photo electrons emitted is :

(Take h=6.6 %1073 Js)
(@) 1.16 eV (b) 0.58 eV (c) 248 eV (d) 1.24 eV



10.

11.

12.
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e WearCssls@ eflssliu@n Weararpss Ceumur@h V -almbg 2 V <48
SflsfssiuBSng erafe, Yeare @maelareumnmer silwurar (plg el amens
Caiibls(H&s :

(<=1) Q woHmb C @rear(HGL TMTLOES(HEEHD

(=1,) Q wrPTLlMHSEGWL, C Q@ L BISTGLD

(@) Q @@ wLEsTEGWD, C @) WLBISTEGL0

(FF) C rprwadlHEEGLL, Q @) L kISTELWD

If voltage applied on a capacitor is increased from V to 2 'V, choose the correct conclusion.
(@) Both Q and C remain the same

b) Q remains the same, C is doubled

(
() Qis doubled, C is doubled
(d) C remains the same, Q is doubled

BlerCerr_Lib urwd Ber Crrrer sLgHularmed R CGgraaeied o drer

gCaaid e Yerafluded ermu@Bib srhsliLeon ereueurm wrmubEng ?

(1) R2 (<) R @ L (") =

Magnetic field at any point at a distance R due to a long straight conductor carrying
current varies as :

1
(@) R? (b) R © — d z

SAa&&HM S S5 L Carer algelld Csrar_g)l erafle Hlenm eremr A Glamem
SMWISGSH(H eeHler LIFLIL <Hmed ereeurm wmmumb ?
(1) A3/ () A%/ (@) A/ () Al

The nucleus is approximately spherical in shape. Then the surface area of nucleus
having mass number A varies as :

(@) A5/3 (b) A2/3 () A4/3 (d) Al/3

sl & Geillaveng: eemdlen euanemeyliLfLiGen alanemey <,y 10 Q.. Cogyb
Sigen @afl lewge eorewr 1.5. Galbweardler sleLliiglier g Ceuerarl
LFLILL LT g6 GeNUSSITLD

(<=1) 20 Q&.18. (<4) 5 Q&..8. (@) 10 Q&..5. (/) 15 Q&.15.

The radius of curvature of curved surface at a thin planoconvex lens is 10 cm and the
refractive index is 1.5. If the plane surface is silvered then the focal length will be :

(@) 20 cm (b) 5cm (c) 10 cm (d) 15 cm
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13. e snléd 2 arer WenGenm_LHler L :

15V —/— 150% 159% 150%

(=1) 4 A ()1 A (&) 2A (r) 3 A

The current in the circuit is :

15v — 150 15 Q 15 Q)

@) 4A b 1A © 2A d 3A

14. wm Qrienl Yerey Cergeearuied S; wHMD S, erenmm Yereys el odl (/b3
Ceseafleu b gafl Demeser SHengulled P wHmbd Q - evLujd Cumrg

Sjeupmlen ureng Ceumuir(® wpepmGw 0 HmID % ereor 2 6o GLimg) P ommibd
Q -eflev gafludlen CleMleysatier edlflsbd

(=) 4:1 (<=4)3:2 (@) V2:1 () 2:1

Two light waves from slit S; and S, on reaching points P and Q on a screen in Young's

double slit experiment have a path difference zero and % respectively. The ratio of
light intensities at P and Q will be :

(@) 4:1 (b) 3:2 () +2:1 (d 2:1
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15. m Bleopuyd q WerCarmrLpd Csram gisGerrerm V Weren (pss
Caumumrirmed pBH&sHeillssliLSng. Qb5 WhsSlelssiiul L gseTTarg)
ek GSsTs QFwdu®b SThgLSHaieT aumb Curg iger g CFudumb
Nens :

24°BV 24°BV B2V 2q°B*V

. () |2 @) - ()

m3> m 2m m

(<=1)
A particle of mass m, carrying charge q is accelerated through a potential of V(Volt).

When this accelerated charge comes under the influence of perpendicular magnetic
tield, the force acting on it is :

2 3BV 3 3p2 3p2
@ | I e I

L@&3! - 11/ PART - 11

GO : eTemeuCuienid oum| elaTéaEné@ ellen wefldEsea|b. eferT erer 24 -&@&)
SL_Lmuwng olenwefl&sa|b. 6x2=12
Note : Answer any six questions. Question number 24 is compulsory.
16. MG L6 erarUgem ClUmmeT eremen ?
What do you mean by doping ?

17. X - sdlflen LwenseT Wreneu ?

What are the uses of X-rays ?

18. @ Qe dw WeTTHHILTERTISE (PSETENLDF SH(HET LHMILD FINETE S(THETH6
wpenmCGuwr 460 HMIWD 40,000 &HMGTES CETeTHeTerg). WIGTLOMD Ml W6
230 V AC epad gL 6T @ enemT&HELILILLTE, &IeneRTESH (e e(h &HMled 2 (Heu e
LOIGTET(LPSSLD &HTETTs.
An ideal transformer has 460 and 40,000 turns in the primary and secondary coils

respectively. Find the voltage developed per turn of the secondary coil if the transformer
is connected to a 230 V AC main.

19. UrQeré wHmbd LprGerme.ur afleflbL elleneres @ErsEE Qe Guw o érer

Ceaumiur(hiser wreneu ?

Distinguish between Fresnel and Fraunhofer types of diffraction.

[ SlmLiys / Turn over
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20. qafloulL Wemalpssd eretmmed crevtarr ?

What is corona discharge ?

21. STeUUTLIL] 6TEIMTC 6TEIT6e ?

What is skip area ?

22.  Blul AGearmeldlen LIGRTLSENET 6T(LSIS5.

What are the properties of neutrino ?

23. X wpmid Y ererm @per® Qumr@lseailer srpswrsgn cemeyser wpanmGu
500 Am~! pmib 2000 Am~! erens. SeuhPlen STHSLIGEGL Lavddlem UL
1000 Am~! erafled @\ QurpLsaflen sTHs HL Hnersaien alfsb cremer ?

Two materials X and Y are magnetised whose intensity of magnetisation are 500 Am !
and 2000 Am ! respectively. The magnetising field is 1000 Am~1. What is the ratio
between the susceptibilities of the two material ?

24. manGanraSlsatien X -aia@ns@ LUSlens erem erevslrmer Lwea(hHssULOEmS ?

Why electron is preferred over X-ray in microscope ?

L@&3| - 11/ PART - III
SO : eTemeuCuienid oym ellaTésErs@ el weflsseab. eblan erem 33 -&@
SL_L_muwns ol wel&Esal. 6x3=18
Note : Answer any six questions. Question number 33 is compulsory.
25. groeuGarm B LT geatenp Gourdl 5L L FTE ereueuTmy OIHMICUTII ETaTLIENS
leuf&sayd.

Explain the conversion of galvanometer into voltmeter.

26. 0°C, -& e Bl&ECrmbd sbldulen Wengen 10 Q. oigen Ceuliuifleney Wlengen
ereor 0.004/°C erevtley, ‘If)I‘ﬂGi)T Qarsl Hlenaullery e WeTsemL s Sarss (Hs.
o &1 (Plgenel alleurdl&se,Lb.
The resistance of a nichrome wire at 0°C is 10 €). If its temperature coefficient of resistance
is 0.004/°C, find its resistance at boiling point of water. Comment on the result.
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27. sgrafl Geenly Ynmed cumarCar® Cgrirurer wsHlw oLy ger
wrened ?

What are the important inferences from the average binding energy curve ?

28. uLGdHed sriLlulBérer Wear &HMe 2 araf( Wemarpssd V,=20V,
V=0V bpmibd Vep=0V erafled Iy, I- womid B-eller wSlliser wreneu ?

20V

In the circuit shown in the figure, the input voltage V; is 20 V, Vg =0V and
Vg =0V, what are the values of Iy, I~ and B ?

20V

29. u&s Qanentliled WenCasdlger QanemssliLhib Curg edleneru]d Glgm@Liwien
BlerCas&E@s Snanssmear FoerUm_iqener olLmis.
Derive the expression for equivalent capacitance, when capacitors are connected in
parallel.

30. Gprgdens WerCarrlL eng ol wrmdens WerCarrlL b Smb5g)
CTRTLISHETEN HETeNLOGHET HMILD GHeDUT(HSET WiTenel ?

What are the advantages and disadvantages of AC over DC ?

[ SlmLiys / Turn over
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31. sweids OerarL @Qrav® ool pomsd @nmsSi@H olemaremeu
goubsgdlermear. Qumw wHmL fmw eall&FtshesEns@ Qe Guiuerer
dlssns &TemnTs.

Two light sources of equal amplitudes interfere with each other. Calculate the ratio of
maximum and minimum intensities.

32. ereslgrafler g-uipmi e Barsdhsrer swaruriqener GLms.

Derive an expression for de-Broglie wavelength of electrons.

33. spAWOOT gHuLGsTLTY0 LaTGubHDLTerg ollemamrenad &Lb 19 udler
SleTENEUS GMNES 2 Fa|dngl - allaTsEs.

Modulation helps to reduce the antenna size in wireless communication - Explain.

L@&3l - IV /PART - IV

@lLY : Semensg CsarallsErs@n e wefléseyb. 5x5=25

Note : Answer all the questions.

34. (o) srhsliesmgs aripg sbGssmaflear sriys SHeovswenblienL
LIHmIeUS6N eLped FrewrL LiLI(Hb Llenetwsa@ cllengssrear Caranelamw
gmadl (euenruLLb Csaneuudidene).

S|V
(=) g & FoaTUTL Igener alhellggl, LsSeUT(H 2 BUCLMESSSHeTen
Carenauenwl Glums.

(a) Obtain the expression for the induced emf by changing relative orientation of the
coil with the magnetic field (Graph not necessary).

OR
(b) Derive the mirror equation and the equation for lateral magnification.

35. () Bt @ewewrwimen WenCermlLb Lrujb Q@ LS EnsSen G
gHuPL elengent Cums.
360605
(<=4) Cusevbleuc Fwerur(hsamer C(sreang mansamily allgeild 6r(psg)s.

(a) Deduce the expression for the force between two long parallel current carrying
conductors.

OR
(b) Write down Maxwell equations in integral form.
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36. () crslrrafler Sme Que Yamar alleuMs @b CLellga - Geibm
Cargenanenit elleuflgEsHa]ib.
S|V G
(=) (@) CurrQsratensenw LwaTLI(HGS emamL Feeim aml a6 <p,Hme)l&smen
Carancuenis HmHeN&EsHe| .
(i) Gurr e wrSlfludler epam_Famem ojameied 2 6TeT eTevd_Fmeflem
DM —3.4 eV erafled, 2ipen CHTT 2 HeSn5E STHTs.

(@) Describe Davisson - Germer experiment which demonstrated the wave nature of
electrons.

OR

(b) (i) Derive an expression for the orbital energy of an electron in hydrogen atom
using Bohr theory.

(i) An electron in Bohr’s hydrogen atom has an energy of —3.4 eV. What is
the angular momentum of the electron ?

37. (1) grrendlev i, ened @uindlirs Cswoupn elgsms elleuflsse]b.
360605
(<) Wemgnen g &&mme Werer(psg GCeumur® wHmb WlerGerm L Lb
@an_Cuw o émer &L G CsrLienLs Sreams.
(a) Explain the working of the transistor as an oscillator.

OR

(b)  Find out the phase relationship between voltage and current in a pure inductive
circuit.

38. () Hevewleraflueier srev aldlenws sgmms. Werenr L b GuHD wpigefem
Berperer sbilufermed erpu@L Wart s harer Fwarurl el Gumis.
S|V

(<) Wemarwpggwraflenw LweruBHsS @@ Wlensem & atler Wl et wL&d
edlenaser ereleumm el LiLi(hdlemer ?

(a) State Gauss Law in electrostatics. Obtain an expression for Electric field due to an
infinitely long charged wire.

OR
(b) How the emf of two cells are compared using potentiometer ?

-00o0-






