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1. ort€r4x10-7c d orqor g-s$ s tfro 1t w ftard ffi fug r q-q furq qffid
+tMt
Calcula& the potenti al at apoint P due to a charge of 4 x LO-7 C located 9 cm away.

2. \-o a$q gq-dq qt{ fr dtrrrfl s-&r orflr t I gs q{ fu-iln gqft1q ca atln ? r
A neutron enters normally to the direction of magnetic field. Find the value of magnetic force
onit?

3. t-gf, gq-dq iRuI l$$frft tq or furIT ftfuq I

Write l-enz's law related with electromagnetic induction.

4. ET{€rq-{ *qq +1 argqn gq d.w *ffi tgd grc-dq rq'qfq d fu-fl etd fr q-sfr

tf 1

In which region of elecfomagnetic spectrum, Lymen and Balmer series of Hydrogen spectrum

falls ? 
r

s. ffi qq 6t fttEq HrrflT t cqr oTftqTq t ? 
1

What is meant byresolving power of an instrument ?

6. go. {W-{ z tfro kslT d q3r+x qe{ tf qq 16r t t qq-fr1 .rh d (c{ d dxrtrfl
0.1 twr m.r gqelq fa o'n t t E-&rfr-q qfi S lit kft a-{rred fl-d dfrr I 1

An electnon moves in a circular path of radius 2 cm. under the influence of a magnetic field of
0.1 Tesla applied perpendicular to its plane of motion. Calculate the de Broglie wavelength of
electron-

7. x-tFut l;{ fuil{r 3il-}sT +* t ?

What is the charge on o(-particle.

B. NANDfu o.r dk+. fu€ e-qlg} q gsT t*a frfqq t

Draw the logic symbol of NAND gate dnd write its truth table.

9. go *( fu{r+l rq-qFl 4.8 x 10-10 qrq *, ntn fus w 2.4 x ra-28 qd-q oil-}qT t,
d Sft-q q oTr-ift-n ff d fi-a vgaa srreil q TS tt d-d d fr-q of Efr r.o
t*o *t *if *d S fi-a fa1*o sra B1frq t z

A drop whose mass is 4.8 x 10-10 grn having charge 2.4 x \0-28 C is kept in equilibrium

between two horizontal charged plates. The seperation between plates is 1.0 cm. Find potential

differeuce between plates.

f-
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10. i{d-.E Frd q EF diq qwMi at qTtrffiir d qrq gu u-ox t -

11. w +d or fuW qrar sa 2 qYe nerr enf,Ro qmET zn tl qR gfr ggan

qmq d d-€fi-c{ t * kqr qrq d ffieq + qI-dqro d frtd sfrqd ot

olgk d'ft ? 2

A cell is having emf Z volt and internal resistance 2A.ff it is connected with a voltmeter of

resistance 9980 then find the percentage error in the reading of voltmeter.

12. \16 Tflrfr-|1 gu€-fi zF-r qTH 0.2 fto t oqr g-qfr f,R d tooo *t 6'fd Tn t I E-s-H

01 \ftq{ +r *no q-qr.trd 6tft t I g-d d dq w gq-dq etr at ff*or sro

drqq | 2

A circular coil of diameter 0.2 mis having 1000 turns of wire. Current of 0.1 amp is flowing

through it. Find magnetic fieid at the cenhe of coil'

\'6 Eu_€-fi 110 fr€, so Hz etrgft qr& r.qrq_tr tlrvr gto t r.o qfuq{ of qrr nsn

100 qle qrfu fft B I Eu-sfi sT qfuiq f,eIT f{fi-d srf, q'tfuq | 2

A coil draw current of 1.0 amp. and 100 watt power ftom an A.C. source of 110 volt and 50 Hz

frequency. Find the resistance and inductance of coil'

3re[qr (oR)

g6 oTq-drft ffi €"'q-"r dr{q ffi dt zzoo q}-€ t 220 free o-sor t t

qrQrRtn e"rft i[ sooo dt t I ffiq of qflf,r eoz t dedr fr{fd YTk a ft,frqie

t r friRro Yrk fln atfrq ner Bfrq-o" q"s-e fr d-t of r+cqt qnr{g 
I

A stepdown transformer converts transmission line voltage from 2200 volt to 220 volt'

primary coil is having 5000 turns. Efficiency of transformer is 90o/o arrd output power is 8

kilowatt. Find the input power and number of turns in secondary coil'

rro qffif,r d wf{o-f, d ffi aiq-fi srf, dfuq 1 2

Find expression for coefficient of self induction for a solenoid.

13.

14.

1s. Egn g<-dq il{.ii of arq frtrdq fuM t

Write four properties of electromagnetic waves.

16. Isrqd t Td d Tir& ffi et $gffi dr6-{T qft or aiqo flK dfuq t

Find the expression for combined focal length of two thin lenses in contact.
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17. gfr tfWdq q-{rpf of urd.ilg 60 q{ t I q6 fr-di s*rq qrqrfl qerr sTq-ft
qT-{FTEF qrflr .nr rt)-d-6-{r qFr {6 qr}qr a

Half life of a radioactive material is 60 years. After how much iime it remains
{

value ?

18. eqfuAplq q-{fr d aa ci-qq-q} or d-o SFrrH qqr{S cTeTr frftq c{-qq-d d qrrd

ol \{q}q q s"d-q ftlfrq t z
Give block diagram of basic elements of a communication system and mention briefly function
of each element.

1e. ryd e5q .rT{'t o} qRuTRd omln delr 1r.n qqFI t-qd #d q €d Egq o1

Ralfuq g-qf d ftd aic-o. srq atm I 3

Define electric dipole moment and find an expression for the potential energy of electric dipole
in a uniform electric field.

20. \'fr s-iqrqff sTr{i qRqq ii f{fi.-f, L, TiEIIR, C n% qmr R s}ofr tr-q it E.t t I

qRqsr of sfuflqr z qr afsfr ft-ortrdq I 3

In an A.C. circuit, inductance L, capacitance C and resistance R are connected in series. Find
the expression for impedence Z of circuit.

21. Tfr diu gM frffi qq 6l qrwfuo sfrRq dH t 20 t*0 qr e-{f,r t I qs drs d
e.drd t {sv AH {l$i qr e.frfue' q-+q-{ qft ofu ro t$o funn qrdr t I {ni
d-fl qrt flrrflr Erf, frfwq I 3

A lens form real image of an object'2O cm. away from lens. A second lens is kept in contact 2

with this lens, then image shifts 10 cm towards the lens combination. Find power of anqther

lens.

22. ETE-is fuqid znr sq-qtr e-{fr gt sqcrcr dtl"} d q-{rq-f{ of qrtqr atftr} t

Explain reflection of plane waves using Huygens principle.

22. trf,ryr--agq qqrq qqr t ? rronT-A-gd qqrq S ft-qq ftfu$ 1

What is photoelectric effect ? State traws of photoelectric effect.

24. iWen-or t rql €flftqrq t i nre iitffieq -flft-fi t *-oq cpdr B-qruT
ftE-d+ qq q-{qrg m-qi6 G rqqrq ricqr iI eqr qfuq-f{ df& t f 3

What is meant by radioactivity ? What are the effects on atomic number and. mass number

when x-particle and B-particle are emitted from ir radioactive nucleus ?

2
7

- of its initial
L6

2
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25' gff NPN ETRI€( d ft{ srqfr.q B-drd-6 qRqel e=rrfi{ frffi f,atT tra
ilfi q-{r$ | 3

Draw the circuit diagram of NPN transistor in comrnon emitter configuration and draw the
input and oueut characteristics.

srsr-fl (oR)

T{

iru

!

frrSws6-frS?
Show that how oR, AND and Nor gate can be obtained by using onlyNoR gates.

fiq-i srq}-s al v-r qlD' dsrT qRqeT orrtrq e=il-+-{ E-q-+1 fr-qT frfu eqsr{s r

Draw V-I characteristics of Zener diode with circuit diagram and explain its working.

qsapn frrt o-dd t z en+rgI dwr- dsr Efrq il{=T TiT{uT m\ s=Tsrst r

what is modulation ? Describe Space wave and Sky wave propagation.

fr"'Tqflft oT fr{€rf, Hqgr{d r {€-ot g-nR-dr d-s qar* w o-fi-ft t ? u-s srr.=f
drufi"{ qq\ 6-{fr d ? 5
Explain the principle of potentiometer. How' its sensitivity can be increased ? Why it is called
ideal voltmeter ?

ffi d ah,t m-q qilfs{ w #jf,Rkqq
qftq-.q 56 o1fuv I

Find the condition for maximum current in case of
combination of cells.

re. (.F) Td att der r+d{ d X"il ti er<r< E-or{$ r

Differentiate the properties of soft iron and steel.
(9 6r[$_."Tq qrq-rrJ fi {M-{ 5.3 x 10-1r fto kq of gm-on Eerr ii 2.3 x 104

ftolto of qra Q q-fu 6{ {6T t I V-ffir Wh oT grq-+lq enryi uro
olfr\ | 

3
In Hydrogen atom electron is moving in a circular orbit of radius 5.3 x 10-.11m with
speed of 2.3 x L0a m/s. Find the magnetic poment of electron,s rotation.

3le,mt (oR)

EEIkt fu fu'H ecnr{ d-{d NoR rtdi or q-dr, ,;-{d oR, AND dsTr Nor te ww

fr emryo, sTr$ srw. qrst or

series combination and parallel

Td qu-€*1 q*rqTfr
q-6r{dl t @
q{f,r ql e-+-or t t

*orti

o1 emT $rrtrdr t oilq qqr qrrg..d t ? Vo qRqer fud qfr
fu \'ff q-f, euEc{ il-{rflfr e\ * ,r$ 6tE d elqeq fr d-$
GTrrrrm' q-Frft'q r{a fi frM I qTqqf erfi-e{ s-r qmET ftrflrT

5

.\6:

,of1

lg

each,

y five

in one

of five

ns.

question

nA-1

ozr ,nol-l;

10-31 Kg

urn Ov€What do you understand by current sensitivity of a moving coil galvanometer ? With the help
of a circuit diagram, show how a moving coil galvanometer can be converted into an ammeter
of given range. Write necessary mathematical formula. What is the resistance of an ideal
arnmeter ?
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30. (q') q-6-rqi d gq'T t Tqr oTftqrq t ? q,qq-a-eT dsIT gwi-oa o\ qR'qrB"ri

otfuq r

i What is meant by Polarisation ol light ? Define plane of vibration and plane of

polarisation.

(g) Vo e-.ffiq qr{?ff d 3{ffgrq-{ f,an +e ffii at w}qt-s $d !h-r{srr z'o fro

dsr 0.05 fto t I qrqaff of enqtiq eIrffiI Srfl qifuq qR sTkq qfrRq rqq

Efu at d{dq qS w e=mt t r qfrfrq qff q-fFr fi q-dr$ | 2

Focal length of an astronomical telescope's objective and eye lens are 2.0 m and 0.05 nt

respectively. Find niagnifying power of telescope if last image is foimed at least distance:

of distinct vision. F-ind the nature of image also'

qatqT (oR)

q-flyr d qfuo-qrT i\ oTIq Tqr Tiq-$T-t B ? scF'RI d qfuo-sq d frq Trll-qqi

eilcrq{fi' qkq_€T t ? ?I,T d Efi kre q+T i+ sfrw fi,'q at dsd o-r lTr qrqr

dfuqr 5

What do you understand by interference of light ? What are the essential conditions for

interference of light ? Find the formula for fringe width of bright fringe in Young's double slit

experiment.

*****
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ffivr: (i) qfl qe=I .ra fr ed 30 qqq t I wrfr qyq sTM d I

(ii) qr{ sqr r t a n-o q-.}6 sv'T 1 eio o-r tt sv+ $cqT g t re oo q-d6

sq=T 2 oidi ff-r t, srq i{qr rg t 27 ffi irih6 qq=I 3 eis.i sT t oedr qr{
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(iii) swr qri t trqq w ot{ ft6-fl TSf t, denB z sio-f qrd go. qr{ t, e eio)
qr-d 9o. sr{ fr ottr s eio-t qrd ffi sy-rT +i 3Tr.ilR-6 qqE qqr-q fu'ql rrqr t t

tS qt_rf g qffi ftn Tn aqq fr t d{d gqr sFT fr orqr t t

(iv) qaFr q{"T t qnpT dfuq Sq er< co. 6TA qr{q t cil q'eq q o{rflI dt sqr q-q

srrq qE q dftx t
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+:9x.10e Nm2c-2;W-{ et Ti6h ffir,: I .67xlaal kg; m":9.1 * 10-31 Kg
4ftes

There are in all30 questions in this question paper. AII questions are compulsory.

Question No. I to 8 carry one mark each, question No. 9 to 18 carry two marks each,

question No. 19 to 27 carry three marks each and question No. 28 to 30 carry five
marks each.

There is no overall choice. However, an internal choice has been provided in one

question of two marks, one question of three marks and all three questions of five
marks each. You have to aft6mpt only one of the given choices in such questions.

Start from the first question and proceed to the last. Do not waste time over a question

if you can not solve it.

Use of calculator is not permitted.

You may use the following values of physical constants wherever necessary :

c:3 x 108ms-1; h:6..5 x i0-34Js; e:1.6 x 10-ieC; po :4.8x l0rTTmA-1

Boltzmann's constt K:I.381 x 10-23 JK-l; Avogadro Number Na:6.02 * 1023 mol l;
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1. 10 rTr{frtff{s ol g6 {itrrkc 12 dr€ furq fl6 oTiqRra foqr qldr B-t €tTrRr q

1{ifua u-qf frtflfr *rfr ?

A capacitor of 10pF is charged upto 12 volt. Find energy stored in the capacitor.

2. 1'o. g[-q ge-+tq e}a q dmrrd t'q{r o-{f,T t.r gs w fr-a-fl. guqfrlq {d EFtr ? 1

A neutron enters normally to the direction of magnetic field. Find the value of magnetic force

onit?

3. clq 0.0s +o.-s il eTRr z qfuw t 4 qfuw drft t d nm gre-fi it s dr€ ol
fugd ql-FF qd ifrd fdT t I g'€-fr znr isfwr {o'lro q-orgt 

t

When in 0.05 second current changes from 2 arnpere to 4 ampere, an induced emf. of 8 volt is

set up in the coil. Find coefficient of self induction of coil.

4. \'ffi fuwii q{ tgd fa q gq-stq #a or rrII Yqrq qs-dr t ?

What is the effect of electric field and magnetic field on X-rays ?

s. d oanrqq q?F'RI gtr ftrqot ffii I der 4I t, t eitqrtqq +dr t I qffi 5q
of oTko-flq deIT q{f,q ffif e-d-r$ | 1

Two coherent light beams having intensity I and 4I superimposes. Find maximum and

minimum intensity of resultant beam.

6. sH.q o-r 'rfuq rc{qr;T f,efl ffirq raFIFT fud-{r drf,r t ? 1

What is kinetic mass and rest mass of a photon ?

17. frilft qrko. of c+rq sqf t TqT 3TftEnq t ?

What is meant by binding energy of a nucleus ?

B. Ftfu€{ q B-flfo, q lrtrrf,fi of gilqT if eirqn c[erf, scrdT cqi vtqr qif,r t ? 1

In transistor, why base is kept very thin in comparison of emitter and collector ?

s. d trq erdsr d qEsq o.e fro Eft w fuIf, t, q_o qrri qn 1.6 qlt d ca t
qfunffi-d o-{A t I qR ffi oil-ffii znr dFr ro urshtqfrq d dr B-{d olErr-ercm.

qI{ 5kT atfus I 2

Two positive charges are seperated by a distance of 0.3 m, repell each other by a force of 1.6 N-

If sum of two charges is 10 pC then find separate value of each charge.

10. A-gF Egq.ilqrt o\ qRqrea etm f,gri {qfi.I qz-fl 3il{ ftqT q-itr{i I z

Define electric dipole moment an<l write its unit and direction.

11. frttfi qlcilo dr{ d fuq tqd Err{ dP]T sTgJrq-{ t'r fr sq-€T renft-d dftrq I 2

Establish the relation between electric current and drift velocity for a conducting wire.
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12. d sqrqq drti fr, fur-fi qxwRo qft o.oo tro t, go g'ilq srm Tqr * frqT t qe

{S t I qt{i d qtq sfr fi-c{ 
"=t$ 

qq a-.ri qrcr eno{"r qri 3 x 10-3 qer B r

ftxft vff dr{ fr c-{i qrfr qxr er qFT gra otfuq I 2
Eqtral current in same direction is flowing in two parallel wires kept at 0.06 m apart" Athactive
force acting per unit length between the wires is 3 x 10-3 N. Find current flowing in any one
wire.

iid.E qfuq t qRqaT qrt q-heltTr rq .l{ qrw rF sTr{r @T qRqr-iT-{ elfuq I 2

In the given circuit, find the impedence of the circuit and root mean square value of current.

R:30Q

13.

14. qr.&-q qrRT o\ sila{ur strd sqgr{$ I

Explain wattless current with example.

3re[fl (oR)

gfi- 50 qrc, 100 drce dq of 200 qtce, s0 El-d d fr-gf, +s * q)-.s-{T t I d-q d
trrf,q q errqg{fi rirrfe-d q,t ilfudT srfl dfuq I

A 50 watt, 100 volt lamp is to be connected with 200 volt, 50 Hz electric mains. Find the
capacity of capacitor required in series of lamp.

1s. fa-gf, ZE-dq f,q.,fi d arq 5"r e-orqt I

State four properties of electromagnetic waves.

16. Xrf sr"<rR-{ q-irq-fr{ o} qq-flEt I S{rS fuq eilqq{o qrfr Tq-r t ?

Explain total internal reflection. what are essential conditions for it ?

17" re<v;t d T{qTg +sf, gq d-6-i d qrqg d.-sd ii or<-q o} we olfrq r

Clarify the difference between Rutherford's atomic model and Bohr's atomic model.

18. -tB?n a-{-,rt S iiqqq 'f; eirqqqo-€E .nt zrfl Tf+fiT t ?.trqr tffifuq-{ frT{m qffi-{ur

t fi g-s-qrr qt rflq * ? sq-f,r{t t z
What is the role of ionosphere in radiowave propagation ? Is it contribute in T.V. signal
transmission ? Explain

1e" erq s qrD qftr of orffi qtr fu-€rf, f,arT s{{d sqq}.T eol{t r 3

[Turn Over

Mention the principle of working aqd uses of Van de Graaff generator.

L: 0.1 Henery

V: 200 sin 400 t
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20. ffi d fr-gd Zq-*lq f{q d ftqq ftfu-n I drrqildy cFT sqqtr fre qrsr ,,j {$
ftrqr qT q-{-f,r t sq-sr{d I 3
Write Faraday's laws of electromagnetic induction. Transfouner can not tre used in ciirect
current, explain.

21. d qf,-d vftT d-s m+q t q.-dfi q,t qto--fl {ft zs tfio t, go (iTt 6 s.q-+! q

qq *ifr ?
3

Two thin convex lens each having focal length 25 cm. are kept in contact. A, object is placed
at 15 cm distance from this combination. Find the distance between object ancl image.

22. ET{,ls fuqrf, or g.qq}q o-{rr $ Hrrdtr f,$n d orq-q-dq of qrcqr otffi t

23. (q-di.I (i-cY tq) dar q ffi fl{Ttd o\ Hq-sT[d I tfuqq-qd{ d q-q}-,T .FT

Explain refraction of plane waves using Huygens principle.

frq-$ e-ar{g r

Explain matter waves and de Broglie wavelength. Write
experiment.

srst_fl (oR)

orTq-{A-{ of norer-dqd qfi-f,{uT o1 qrcqr +1ffi | frr{ft qTg o-f sTdq-f,-{
s.z6x10-1e qF tt {fl eng d fuq tEe il{,T td srn o1ftgt
Explain Einstein's Photoelectric equation. Work function of a metal is 5.26 x 10-1e Joule.
Evaluate threshold wavelength for metal.

24. tMqfu-cror t qql 3rftqrq t ? frffi W-eq q-ft-*. r\ o<-oq oerT p_q-ur
ft-frdi q{ wqg sq.rfi G rqqn itq1 t eqr qM.1 tfr t Z 3
What is meant by radioactivity ? What are the effects on atomic number and mass number
when x-particle and p-particle are emitted from a radioactive nucleus ?

25. PNP frfuw-{ et frqrfuE rHqET{t I ftxfr dfu-€q qRqq ii riqr6-fi frq (v.) o)
furs rs+-q qq 3iltTt-{ tlr{ s0 pA q6rfr qrft t, d Tiqrf,qr qrgr 1 mA q6 qffi t r

FTfrrc( qil qm q-q*q Xqro sTd qtfuq I 3
Explain the working of a PNP transistor. In a transistor circuit, keeping collector voltage (Vc)
constant, when base current is increased by 50 pA then collector current increases by I mA.
Find the current amplification factor of transistor.

26. fr'f,{ GTd-s ol v-r qln dsr qRqq Grrtq q=ilfi{ Es-rt1 fuur 6g sqflEt r

Draw V-I characteristics of Zener diode with circuit diagram and explain its r,vorking.

3

the conclusion of Davisson-Gerrner

429(tCO) t4I



27. Yo enqrq qrgfud rrq d fuq qtts&Tq W-sT6 6i qfuilR-f, qflfrq I ffi qlEfd-f,
f,{.r- cF.r srks-f,q 3ll-qrq 10v q =[ildq 3[qFr 2v grqT qrcn B I qrgcilq qzr6r6 u *qrqfttr+ofrffir s c\ r 

a
Define modulstion index for an amplitude modulated wave. For an amplitude modulated wave,
the maxirnum amplitude is found to be 10v while the minimum amplitude is found to be 2v.
Determine the modulation index p.

zs- r{tflflfr zhT frETfl rgq-$Tg} r qs-ft1 ElrrtrdT d-s qaro qr rrfift t ? {a srrqyfffi61 u'dr o-d6 t ?

Explain the principle of potentiometer. How its sensitivity can be increased ? Why it i, 
"uu"Iideal voltmeter ?

3rsrfl (oR)

ifdr d *ft mq riqt-s{ f,er sqFil{ qtq fiq}-f,{ il qrqr d *TH d fuq r{q qr*
ftlftr dedr qfl'{g fu ot{ 

"nr 
i'qt-' fu-s fuTft fr .,rffi'*fi t r

Establish the formula for current in series combination and parallel combination of cells and
find the favourable condition for each combination.

ze. (o) T-gqfi-iq d frkq orrqq qqr t ? E-r-d +q oTrrml

fttu$ r

d rn-rr€r o-r qF
2

frolto of qt.{ t .rfr zn-{ r-6r t I {Wq Wt-q mi grE-+iq urq$ srfl
olfrr I

3
In Hydrogen atom electron is moving in a circular orbit of radius S.3 x 10-11rn with
speed of 2.3 x L0a m/s. Find the magnetic moment of electron's rotation.

srsEr (oR)

qf, eu-s-f, qmqtfr of tlrqr tr.'JrRdr t Gilq rqr Hqsfr t ? yo qRqsT fu{ qfi
sarcrdr i\ Pfisr{$ fu \'o. z1-6 {o-sa ermEtft e} * .rft ote d +6qe{ q d-$q{dl w szFf,r B I silcrrqqt rffiq qi* ,ft fuM I oirqpf qffie{ qil. qmtqfu-d-{r*or*e 

5
What do you understand by current sensitivity of a moving coil galvanometer ? With the help
of a circuit diagram, show how a moving coil galvanometer can be converted into a voltmeter
of given range' Write necessary mathematical formula. What is the resistance of an ideal
voltmeter ?

What are different elements of earth's magnetic field ? State relation between them.

42s(tco) tsl [Turn Over



30. qcF'rqT d qfuoquT d qqgr$ oi{ {q-d fuq GrHT{fi sfuq?q e-arE-t I {iq d s-*'T
5znr fuqr< qqsfi gq q-fiq ftt-q q,t M 6r gr sIf, dftTq I

Explain interference of light and mention ess.ential conditions for it. Derive the formula for

fringb width of bright fringe by giving the principle of Young's experiment.

sretqr (oR)

(6) gfud 5rq elgfud q-{-RI t erqq qq-fltr-t I tds qtT frqq qqi t ? 3

Explain the difference between polarised and unpolarised light. What is Malus's law ?

(g) q'o urffiu {{-(Iff d sTk{PrTffi dslr irf, ffii et w}f,s $'m mqeT' 2'0 fto

f,sT 0.05 ffo t I (q-q{m at srTqdq flrIdI oro olfrq qR sTkq qfrR-q g.E

Focal length of an asfronomical telescope's r.rbjective and eye lens are 2-0 m and 0'05 m

respectively. Find magnifying power of telescope if last image is formed at least

distance of distinct vision" Find the nature of image also.

{<*<**:f**
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