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&med jemey : 3.00 wenfl CrHyLd ] [ Qrgs wHubuamser : 70
Time Allowed : 3.00 Hours ] [Maximum Marks : 70

SPleyemrae : (1) Swarsg clamssErhd sflurst udeurdl o drargr ereamLgamend
sflurisgs Camerera]b. &Ll GamulmLlder, s
sansrentiiurerilb o L arnquwirgsd Csfelssea .

2) Beowd deg &S®mUY owulamar LEHGCWL 6rWgSH @D
94 &CHMg(HeusH@D Lwer(hds GCeuear(hd. LILBISET eUanFeUSD 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@&3| - 1/ PART -1

GOy : () eweuIsg HaTss@EnsEh eflenwaflésaLb. 15x1=15
(i) GarGsésuul(herer wrOM ol sefled WEe|D egHLmLW
devLenws Casbos®s855 GMULHLear alenLulamaryb Cargg
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.

q; LHMID g, S w Cri e L ojere Casram @@ Cr wrdlflurer Wer
SLSFIL Ubgseier emwwmger r @elGeuaflulier Gf&sLLL(H 2 cTeTan.
Sjaunenn earCoraLrearm Csrg Ceugiell (H Gerarm <iCs @an_Ceuatluded
M58 emeussliLhdleammer ereafed, SeunMin@ Qe Guuwirer ellens :

(=) el L& GHdmeUTs @)(HHELD

(=) 2(Cswaray QnsELD

(@) werenu el FHEHW0rs @HEELD

() &l

Two identical conducting balls having positive charges q; and q, are separated by a

centre to centre distance r. If they are made to touch each other and then separated to
the same distance, the force between them will be :

(a) less than before
(b) same as before
(c) more than before
(

d) zero

QW ac &HHIHEG Werar(pdsn woHmib WerGerm_ b V=50 sin 50t (Volt) Hmib
1=100 sin (50t+74) A erewr QaTHSSLLGHDE. AHS &HMD QeI L
Flmenr

(<=1) 2.5 kKW (<) 1.25 kW () 5 kW (/) 500 W

In an ac circuit voltage and current are given by V=50 sin 50t Volt and

1=100 sin (50t+ %) A. The power dissipated in the circuit will be :
(@) 25kW (b) 1.25 kW (9 5kW (d) 500 W

SDAI&EH SIS L GCamer augalld CareamL g erafle, Hlenm erer A GlamemL
SMSSH(H QRETHIGT ST 6TE| eTelelmm rmiLi(HD ?

(1) A (=) A% (8) A% (rF) A%

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

(@ A b) A% © Ak @ A
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Ae &mwﬁemb Q& TEUTL GTEL&L_FTE LOHMLD Np QamaTL o oGUITLL Tt <&l ienal
2Cr yppaels ubn @muder, Simabermse A, LHMID N, GerLularer
QgmLirL :

(@) A, % N, (@) N2 Vhe (@) Ap«ﬁ— () Ny x A2

If the wavelength A, of an electron and A of photon of same energy, then A, and A, is
related by :

(@) N, = A B) A xAe © N = (d) A *Ad

| Berpd A GmiGE Ceul_(H Ll Qarar &rmer swilufer WearseamL R. G
Qummermed e 21 Berapd 2A @GMIdG@E Geul () urliyb GQErewrL sbGuler
L6 enL_LITeg)

(<) R (<) 2R @ 5 (™) 5

The resistance of a uniform wire of length [ and cross-sectional area A, is R. The
resistance of wire of the same material having length 2I and cross-sectional area 2A
is:

@) R (b) 2R (©)

R
> (d)

R
4

P, wpmibd P, ererpm @rear( CurerriiBhiser seupdlen eefludliicd oi&&Hsser
eam&CsTann CFmbEGSsTs Sewurn emeussliLbhdEng. I, GaMley Clsramr
sarellenareupm eeflwurerg P, eremp wpHe Curerriiger Wg eb(phsme,
@rarr_meug GCurermi® P, eudlwirs GeueflCumib eefludler Glamley :

(o) 2 (o) 2 (@) 0 (m) 2

Two polaroids P; and P, are placed with their optic axes perpendicular to each other.
If an unpolarised light of intensity I is incident on the first polaroid P, then the intensity
of transmitted light through the second polaroid P, will be :

@ ) () 0 G
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7.

10.

Qeaarss(h WarCssd germ V Weararpss Coaumuriiged Q Sjerey
Wergr L ib Careawr Wengisersaner Calladng. sl (hsafler LrliLeTeyLd
s (ha@EhsE Qe Guwrear Qgranoeld @)L BISTaTe LYl6mel (e emelHmieT
6ThS 3feTe| MMILI(HID ?

(1) e Caé@ glmen (<2) Wlengiae

(@) Wenean(pss Ceumiim( (FF) <AODL LTHSH

A parallel plate capacitor stores a charge Q at a voltage V. Suppose the area of the
parallel plate capacitor and the distance between the plates are each doubled then
which is the quantity that will change ?

(a) Capacitance (b) Charge

(c) Voltage (d) Energy density

Gumr CualerLmer pg -6r WS :

(<=4) 9.27x1072* Am (<=4)9.27x10%* Am~!
(@) 9.27x10** Am~2 (FF) 9.27x107 2% Am?
The value of Bohr magneton py is :

(@) 9.27x1072%% Am (b) 9.27x10%* Am~!
() 9.27x10% Am~? (d) 9.27x1072* Am?

uarGuOmid ensansulen saerCrr eIFAMH@ erpu oaidl Sjameudlen =iflmbleu et

wrHmUuBeug ereriu(HLD.
() eiFal uarGupmLD (<) sl uarGummid
(@) =dlrCleusr LeTGUHDLD (FF) slgliy s uagrGuDmLDd

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

(a) amplitude modulation (b) phase modulation

(c) frequency modulation (d) pulse width modulation

t=0 Cpradler emwliL] eerlaerer Sjanssmasailer eramamisans Nj. ey

ByLsregded urduere steb t=1/ Ty Q@b GCurg o drer
2

S| EH(HSSET 6T 6T arTentlEamnd :

(o) 22 (=) 2 @ "2 (m) S0

A system consists of Ny nucleus at t=0. The number of nuclei remaining after half of

half-life (that is, at time t=1 5 T % )

No No
@ b 7 © d) =5~
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lenGenm_L_omerg) 0.05 s Curgdlad 2 A -almhg —2 A 1,8 IHIETTED, &(mertle
8 V Wemalwss, edlens grewrL (&g, smetlenr e W6 STewT_ed erewr
(<) 02 H (<) 04 H (@) 08 H (F) 01H

When the current changes from 2 A to —2 A in 0.05 s, an emf of 8 V is induced in a
coil. The coefficient of self-induction of the coil is :

(@) 02H (b) 04H () 08H (d 01H

e srHg jeneouiler symafl o Hmed LTS

1 1 2 1 2 1
(1) ek () 5k (&) 7 <ok () 4 eoF
The average energy density of an electromagnetic wave is :

1 1 2 1 2 1
(a) E €0 E (b) E €0 E (C) Z €0 E (d) Z €0 E

gaflsler CeueflCumhm <mmed 3.313 eV Gament ¢ 2 Gavmasls Lrlie Liwier
QBTL&5 ene Herd :
(=) 4125 A (=) 3750 A (©) 6000 A (rF) 2062.5 A

The threshold wavelength for a metal surface whose photoelectric work function is
3313 eV is :

(a) 4125 A (b) 3750 A (c) 6000 A (d) 20625 A

n ams GMNESLSSmw 2 (heurss Fru CgTorailub Lig&sg L er
Cargsliumb wr@Lllg
(1) Gumymes (<=},) UmeLLIFeL (@) <aufleflwibd (FF) @ emriguwb

The dopant to be added with a pure Germanium Crystal to form n type semiconductor
is

(a) Boron (b) Phosphorus (c) Aluminium (d) Indium

serelileneraupm eeflsaspenn eerm erdCrrafls@n seamantmgliLirliiGer g 57.5°
erarm Caremgdled allwppsre, rdrraiiss wHmD HNwsd AmLBS e
SHMDSHEHS5E Qe Cuiwirer CaranTiomeng) :

(<21) 45° (<) 60° (&) 90° () 30°

If a beam of unpolarised light is incident on a reflecting glass surface at an angle of
57.5°, then the angle between the reflected and refracted beam will be :

(@) 45° b)  60° () 90° d) 30°

[ SlLiys / Turn over
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16.

17.

18.

19.

20.

21.

22.

@& - 11/ PART - II
sTemauCuend oum cllarss@ErsE efenwellGseb. efarm erarr 24 -&@
SL_Lmuwng elenl wefl&sa|b. 6x2=12
Answer any six questions. Question number 24 is Compulsory.
sTe| CsTenee] - eUETIMI&ESHE|LD.

Define skip distance.

20,000 V ip(h&@ Wenan(pssd 2 6atem X &5 @Lpmuiléd @mbg Ceaflaimb X
sdrsaflean Qoul (h AeweBerd wHmb Qeul () HiCleuansr < dlwepHans
SeTES ().

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

Cleverna: ellFlenid samis.

State Lenz’s law.

V=5 (x>+x) erarugl Gsmeneve| x -g sriursg Garanr(h QETHdslL’ L
uEHuler Wemar(pssd. x=1 CQg.15 erar @ma@h Curgl WearjosHen bS]
SHTETS.

Potential in a given region is given as a function of distance x, V=>5 (x>+x) Volt. Find
the electric field when x=1 cm.

gl CaureLm WGTHLD GTEITMTE) GT6T6T ?

What is Photovoltaic cell ?

BTN AFFESHTEHET OHMID RIESS THET GTETDTED ETETET ?

What are paraxial rays and marginal rays ?

Bluygrer wHmid LCrmlLrer o dlwamel eThE giserasaflenmed < arane ?

What are the constituent particles of Neutron and Proton ?
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X -gSlrgetlen LLe&ET wrene ?

What are the uses of X-rays ?

@@ STlT Hb9&E Seflsslin@n Weryosden erewr wHiiy 570 NC~! erafle
erasLymen QUMD WPHESSMS SHevr(Hi9lg.

If an electric field of magnitude 570 NC~1, is applied in the copper wire, find the
acceleration experienced by the electron.

L@ - 11/ PART - III

sTemeuCuend oM claTssErsE e welGsab. elearm eramr 33 -&@

SL_Lmwns edlenL_Wef&Ese|b. 6x3=18

Answer any six questions. Question number 33 is Compulsory.

A wpmid B @ dw Q@ sHflwusss saflbrisallear ey <pulgsremnger
wenmGur 20 HIOL_migeT whmib 40 HIOlLkser. (sT_ss55d @eneaiullreT(hib
FL0 cTeTanilsansuileorer iamissmasamen GlummieTerar erefled 80 HLOIL HigEHS S,
9m@ A wHMID B @ dlweupbler Hamgeuaml Hd eSS, 6T ewTent|&Hansger e
eNFlBLD ereueeTe ?

Half lives of two radioactive elements A and B are 20 minutes and 40 minutes

respectively. Initially the samples have equal number of nuclei. Calculate the ratio of
decayed number of A and B nuclei after 80 minutes.

&lir&ams oA WlerGemmi_L whmib Wlerear(pss edllSlsmerd snmis.
State Kirchoff’s Current and Voltage laws.

500 pH wWlergnemiy., 8—2 pF WarGsad wHmb 628 O Wergaml =,dlwemael

m
@aarssliul(h Ggri RLC &Om o Geursslul (herergl. @\bHs & mler
@558Ta] AFTbleuem LHMID e&H5H el Q-srranflen samss (Hs.

An 500 nH inductor, 8—(2) pF capacitor and a 628 () resistor are connected to form a
T

series RLC circuit. Calculate the resonant frequency and Q-factor of this circuit at
resonance.

[ SlLiys / Turn over
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28.

29.

30.

31.

32.

33.

Blenaw Wlemetlweller sagymidler erdlissey @l elHudleadmbg srev afldlenuil
Cumis.

Obtain Gauss’s law of electrostatics from Coulomb’s inverse square law.

LW, UTFT OMID o LurGrm srhg e g e eUilqhs.

Compare the properties of dia, para and ferromagnetic materials.

ol Qs ssaid CsTLiuTarg WLOHM UFLLNS 2L ShiGmer 6L
Gruewen_hg alaAng. Hlumuiu®hsss.

Fibre optic communication is gaining popularity among various transmission media.
Justify.

oo GUTLLmasflesr Fplibweryser wrened ?

What are the characteristics of photons ?

A, B opmibd C 2 drafhger Qaranr Gemeumbd Weranmlen Ceuaflui® (Y) wedlwebr
FLOGTUTL DL 6T (LDG)I5.

Write the output (Y) Boolean expression for the following circuit with inputs A, B
and C.

CO—DO—E}

W <s edlrraflly eremmmred eremer ? wWpp A& erdHArmeiiiiy
BenL_CumieugnaTen HlUbsemearenit Fnmis.

What is total internal reflection ? Give the condition for the total internal reflection
takes place.
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U@ - IV / PART - IV
Semensg CaereilsEhsEh aflenweflésayLb. 5x5=25
Answer all questions.

(=) Werwrphludienr enwliy wHmD CFwourliamL eNeTdEEGs. AHer
LWeIMSDenaT aUenilmi&HsHe,Lb.

S|V

(=) Ul L&D gerler Fanswrmm CaramsSnarear FweamUTL el (hedlss)
A mbg puulLsb delwlul Gerer Gurmeller geafleflaad

TN SraLSHEsTen CHrencuamil al(hedlssea L.
(a) Explain the construction and working of transformer and define its efficiency.
OR

(b) Derive the equation for the angle of deviation produced by a prism and thus
obtain the expression for refractive index of material of the prism.

(=1) S evGLrer swandgpMla Foen G Hlavessrer Hlubsamearenwits QLms.
ENTVIOVE:
(=) () <PLEWT &Hm NSlanws sFmms.

(i) <o &Hmy elHows Cesrar@h WearGarmiLb urwyb Herre
Correr sLgSluflenmed FHUBLD SMHS LIOSNSEH STeTs.

(a) Obtain the condition for bridge balance in Wheatstone’s bridge.
OR
(b) (i) State Ampere’s Circuital Law.

(i) Find the magnetic induction due to a long straight conductor using Ampere’s
Circuital Law.

[ SlLiys / Turn over
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36.

37.

(=) Gurm jam wrdfepwits nweTLBSS sHnILILITESUAED 2 6TeT 6T Tmenlem
QT sTamUgsHaTer Careneueanil GlLmis.

S|6060F)
(=) (@) e sHES Aemauiler FGCHE@ID M LIGTLSEMET 6T(LS)I5.

(i) Weryeod wHmD sTHESHSSH e aiFaser warpGw 3x10* NC~1
HmID 2x1074 T CQarerr 2o gsHlen aufCw GFoeyd WersThs
Sjamaudlern Coussamss STeTs.

(a) Derive an expression for the radius of the orbit of electron in an atom using Bohr
atom model.

OR
(b) (i) Write down any six properties of electromagnetic wave.

(i) Compute the speed of electromagnetic wave in a medium if the amplitudes
of electric and magnetic fields in it are 3x10* NC~! and 2x1074 T
respectively.

(=) aovens 2 meaurs@uelfler swarUT el cuHeillSs 1SHellmbg Clevers:

goaTUT el C&TenTis.
360605
(<) Agefleaurar  Weatanhm uULSgL e grrensdlev i GUmESSH LTSS
Qewdu@eiamns oleauflssajb. o daflh wHmD Ceualih e
GUIq QUBIGENET CUMITS.
(a) Obtain Lens Maker’s Formula, from that derive Lens equation.

OR

(b)  Describe the function of transistor as an amplifier with the neat circuit diagram.
Sketch the input and output waveform.
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38. (=) (1) 5EHS MeTsEsmIgERLG6N Memevleeflen eaflblear Foarum’ L ClLmis.
i) (A) 2Ceorssder CeualCubm <pdmed dlsfssiBin Curg
B) u@sdfler OCede; dsfssiu@n Curg, Hnss
e (psss5dledr U LTHNENS 6T(LHS)Is.
S|6060F)

(=) @evanrssL (h WanCasdlude Wlemgaaile @enenTiiL] glamrgssiul L e
Qeens sL(H&ErsHaL G Wer Ty Gurmer CFmalubheugme,
gnu@b elemerelener ellflours er(pg)s.

(@) (i) Obtain Einstein’s Photoelectric equation with necessary explanation.

(i) What will happen to the stopping potential in the following cases when;
(A) Work function of the metal is increased.
(B) Intensity of incident ray is increased.
OR

(b) Explain in detail the effect of introducing a dielectric medium between the plates
of a parallel plate capacitor, when the capacitor is disconnected from the battery.

-00o0-






