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I Answer the following questions : 1x8:8

sE< 3f{ qT{< fr€< fi{'r 3

(r) What is quantisation of charge ?

ql{r{d (rilBs<"f r{Rf, ft ?

(b) Why is th'e Cyclotron not used to accelerate electrons ?

{cq-s${ qRs sffiq Ffutq frx <i<qr{ s-dl Tq-{ ?

,. 
(") If 1? and I represent resistance ancl inductance respectively then what is the

dimensio n ot I/O Z

{fr n w.rs I q @cn Ft< qf$ qlmrt e.tl(s TwRI NCs %u qrol ftr

(ctl Out ol'the f-our Maxwell's cquations, which equation establishes thc non-existence

of uragnctic rnonopole ?

FT$6{4< qfi+-<q D'rffi< csrdtFr qfrr<(q €s-s yqs 6rys ae1-q6fi g&"rq or< r

(") What is the shape of the wavefiont of light emitled by a iong neon bulb placed

at a finite distance ?

(/) Give the dimensiorr of Planck's Constant.

frIrc-< {"KsR q[$i fr?rT r

@ What is an a-particle ?

qr4rFt sfl ft ?

(h) What is reverse Saturation Current ?

"il{q(q qits g-{rq ft t

2. Calculate the rnagnitude of electrostdtic force between a proton and an electron separated

by a distance 0:5i. Given that magnitude of charge of proton and electron to be

I

1.6x10=reC each ana4);;=9x10eN-m2'C-2. 2

0.51K<qs <{t ,4EI erd-{Eq \fl$ qbt eF:rd llqs frntn-Et ffircT <FFr rl4 A'l*I s-dtl fr{I
1

qftq c{ abhqr+ffiq erNi'$-c{ur{F-< Tlq l. 6xl0-reC \sl$ r: - = 9x 10eN-*2' C-2 .
4ft eo

>ffi:r E<qs 3{t frTE fixl <n qbR frtfu $K^t c4q<"{ v{({saF{ qlTfr csn-f-<t?
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aJ.

4.

Or / \4qf{/

A l)ApI" capacitor i.s charged by a potential difference of 100V. What is the arnount
of chargc storeci 'l What is the elccirostatic cnergy storcd in tlte capacitor ? 2

100plt {K+-qd {K+.qbi 100 Ef R-s<< dcf$rs qifu +RI kqt {Ksrtrc qffov w{rdm
qRqiq Rrnr {rd$-(bi\o {ffus Q< t<Wfrn qfu< rn frqwr

n-idcntical cells each of emf E and internal resistancc r are connected in series. Find

thc exprcssion for currcnt in the circuit given below. 2

1j R, bf, (: 9l$ r w.sBIKi{ {s n bi ers<r<"f{ 6s^R csfi<q vlr< q(r<Ia s-{t {E I q&Tt wqs
/a-iilr <\tilror< rtt-rq-c< trffi\o eKR{ emn qtFtiDt SRe<tl

. Or / .Welqf

lrstablish the following relation lor.drift velocity.

q.I{{{ Kaf-< qqrs frril {TflBr Ri"l{ $_di

ELtt 
- 

- 

Ty,- t'dm

where symbols have their usual meaning.

<b Gq66 >ilr[<q val nw'm r

A copper wire is stretched so as to increase its length by 0.2%, Calculate the
percentage change in the resistance of the wire- 2

eFK \JT< .qeH ffi sr< lnd o.z"l" <TFr$ qq I ET< qTq-{ c$<< 4fu{< *loR.l af"iql n-{'tt
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5.

Or / 9aF]l

A 100W heater coil is rated 200V Find the resistance of the coil'

Rtr< 1^sfi ,!bi< s"Ks r00w qi$ 200ZnR GRs $Kt qlcat {eft6frq mi{ fift s-{tl

Show that total energy required to build up a current ,/ in an inductor of coefficient of

1"
induction L ls )tt2'

cqt<1 c{ Z qtc<*t eql(s 1e ql-caq$ qBis 1effiq s&Sr sR-{f{ dLTMftr Tb 
*l&.

or / w4at

Find the expression for mutual inductance between a pair of co-axial coils'

q$ qfix 1tt t*fif-< qrsr< qr-{^"tR-s qt-6il eecl't(T-{ emri <iFi-cil SFtso t

6. A metal rod of length L meter rotates about one end in a verlical plane at right angles

to the magnetic meridian. Frequency of revolution ts .f Hz. If the Horizontal

component of Earth's magnetic field is H Tesla then find the expression of induced emf

between the ends of the rod.

r fis ffi< {]v< qs qu[E dTs n{Jsq"{ 4q eie< q{q Eq qqis qbi dN qlc'K$ 
TC< I

*','

/6 
- 

.a:_
<\Dil&lE erflRs
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qfr q.f{ qF"fdrc / ae/qi$ ytrs< q-nqF$ $"[i't H @{-q cq(s qe vlq< eQ qis<

Tiqs yFE c{$ R, D-i, T4< emH Kfi €Glsd t

Or / \qalqt

Find the peak current in the circuit given below

L = 200mH R = 100O

E - 50sin(tO}t)volt

cQ$ ercrq< Etr]d fi'fl +-{rr

C -ImF
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7. What is power factor of an t-C-R circuit ? Explain on the basis of power factor that

an ideal inductor is a Wattless component. 2

I-CR {6 ebi< s:rsrq}.l+ fr ? q;r'elscl+K TK"ir{ q'i{lKs <nqll $Rf c{ ,qbt q.rq*f q'r6$rs

w:1tsr<fu €'ni-i I

Or / W44l

Why is elcctrical energy transrnitted at high voltage from a distant power generating

station ?

k?<s qsl 'rG €qqlq Fq-< "Ki ft{ !<KFs tfu €w R\s<s ceR"l $-dl q-{ ?

8. Write down the expression for the velocity of electromagnetic wave in a medium and

hence find out an expression for the refractive index of the rnedium. 2

ffiLH#:ffi;l-* 
K?K ersixi KIFrbr frcil q]$ 

"t<]"or<

Or / ulqf4t

What is radiation pressure ?

Rfu<q Dlq fr ?

g. Draw aray diagrarn to show the fonnation of final irnage at least distance of distinct

vision by a compound microscope. 2

\^ (

ffinT qTfiTq <q qbR' 
"fE TE{ FFsq T<es qffi f5{ q{r cq{ott-{ <fu Gq qYrt 

t

or / wql4[

Draw a ray diagram for the formation of an image by a reflecting teiescope.

d&TFr$ gfrmt qbR utb{ s-{t d&R-q ffiSffiE <fu Fq qYsll
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10. Obtain Ilohr's quantisation condition on the basis o[the wavo natnre of an electron.
2

ec.i-+t{< \o<(rt qTFw f\rfrs <k< ceittr+sq r6(br qws q{t 
I

r / \4ql4t

Describc in brief the process of gamn:ra radiation

emt- +1<q q&xl< DT <61 1ftn I

11. What percentage of power of AM wave is carried by the side bands for modulation

in<lex m=l? 2

sh-{ WilK' m : I q?q Rg|K sfi\o s<(tl{ {fu< frTF 'lg.f(*l uRg c<s C<lC< <eS $T< ?

Or / W4al

Ilow is the critical frequency reiated to electron density in tht: iorrosphere ?

trct <t-"Fflrc qlT{Fir6{-{-< W4 EFN< qtlv fr qr< q-"iffg ?\" 'q

lZ. [)raw the circuit diagrarn of a potentiometer to cornparethe emf of two cells and briefly

dcscribe thc procedure. 3

nni r+N< R, D-t, TE< Ve-{t sR<fd q qFFi< <\tfi fiq qtsl q-s oraiA"irfi D*-s <{{r

sKl I

Or / W4a[

l)raw the circuit diagram of a potentiorneter to determine the internal resistance of a

cell and briefly describe the procedure.

e-/
qh mln< wwrst{ 6"6 affiq qd{RqffiK <-'6il Gq qf+{ -wr$ +Cq"flfr u15 <"f+tc<lt

13. A coil of area .4, number of turns 1/ and resistance R is rotating in a radial magnetic

field 73 with an angular speed w. What is the maximum.power consumed by the coil ?

J

I C$-qs.E, l/:llqo qt+ 1? ffii{ RfiE Tsfr ,{bt B -ql6$'K 
qfu UqT ffiq q"Fs w rfrft+

6<(tic< TRcqlTsftcds qt<fo R"tr'tfu <m <r
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Or / wqlflt
:

Nn AC.source of en{ E=200sin(t00nt) is connectecl across an inductor having

resistancc 100fJ and self inductance 2LI. Calculate - "

f AC"(i) l;requcncy o

(ii) 'l'otal irnpeclance of the circuit.
\-', - I

(iii) Peak value of the current flowing through the circuit

t00o c<t{ qK 2/iqBnltE,.lTG Tsfrqtx ?TCs E=200si"(toont) qffi R, utl <+<

Eqq ebm qarc {Krltl $-<l ?qcql qF$ -
d(i) qffi er<'R< $-'"F{lis I

(ii) <-ffi?FF $ efu+n wr+
I

(iii) <6fi-< rnerc< 
"-lR" 

eK-{< tKfu {F -
nlw +-<tt

,l

14. Dcrivc the expression f,or the equivalent focal length of a cornbination of two thin
1. convex lenses in contact r

/
q(-"Ffb q$.i K?H qtsE 

Y-rr-q cE-rF qq({]-q;{-< q{vql +htq ?4!-Jt sl$.n RrFrctl' URs<it
::

' Or / qel4't
'

. 1 | 1,,' Deduce the relation ;-;= /f for a convex lens producing virtual image'

- l - l = t/- qqsTlm Efq-{ sRt rurqq Effiq ufAE q<f w<-Eis €sq cqE q1;l-< 6T'Qv v Lt / J

Contd.
25T PI{YS t7 I



15. Establish [Jrewster's Law of polarisation of light.

' ("fR<-{ q!-<-€1{ <"BK{ F gt"Fr r-{t r

Or, / W4?f

What is a Coherent Source ? State two diflerences between interference and
dilfraction.

Tq(q{t €qq nTl ft 7 qq;6<1e{q qis s{'f<6"r< q]q-d F/ "nqf+i R<n r

l6' A tnonochrotnatic source of light operating at20AW ernits 4x1020 photons/sec. Find

the wavelength of the light. Given h=6.63x10r4J-,S, C =3x108 mf s. 3

200 RQ {s €$<ft c?ilR< €qqqbR aG cur+iss 4x1020 xqf$ rrTq fi5fu sr<t c4R<<,':
qd(ri ?qqif;"fu $T'f rfiKI \nt-cq ft=6.63x1g-:+ gry-(tr; H[$ c -3x108 fr, I cu,

., Or/ W?F/

What is the de-Broglie wayelength of an electron in the Bohr's orbit of radius 0.51A
in hydrogen atorn ?

eRg?sl{ "l$rft{ 0 5 t q(Fv il{l6 <\-a sqqsm q<{ W4 qbf< &-<rK s{(rK u{(rt
WftTiq ?

17. Derive an expression for the radius of the first orbit of the electron of the \ydrogen
atom. 3

qRg?sril 
"1EutS q(qT}{cbtc< qR qs-t ssN $q''rq1q qxq]hi ersT"t <.iFt qh ERe<t r

25T PHYS t81



iet25]'PHYS Contd.



19. What is breakdown voltage of a Zener diode ? Explain its use as a voltage regulator.

3

csr-+t< uKs .qDr< K-s\ilB-{ frE< fr ? Q{'rc fi-s< F{fls Rurq c$znqc< <;-+qt{ +R< "rrR <I"tjt
sKtt

Or / w$<l

" Draw a circuit diagram of a full wave rectifier and explain its working.

"j"f 
q<iei r(fr.is< <-6 8q qtfr s.l<iq"il-fr <"f+l $-{tt

20. Wlrat is digital communication ? Mention two advantages of cligital cornrnunication.

3

effiq c{.trlrc$ri <l^TEt fr z Q-qK ftr qF+r €rsq qqt 
r

Or / fl<l<t
a

What are sidebands of an AM wave ? Cornpare AM with FM wave.

Rsi< sftE s<(ri-< FRv c<e c<t< fr r fisr< sfrE ql+ $F"Nrc sGis sd(rld Fenl +<t r

21. Define electric dipole and dipole moment. Derive an expression for electric field
' , intensity at a point on the axial line of an electric dipole. 5

@s frn-$ qt+ Rcq+ qN+-{ qiwt fi$ | ?<Kr&n ftrr-{; qbt< qF< €"KE qnet Rt efu
c$q qK-ql< emFi <'Frcbi sRs<I r

Ar / wqtr/

Explain the concept of electric field. Express electric flux through a surface iir tenns
of clectric l.reld intensity. Show that the electrjc flux through a cylindricil surlace with
its axis parallel to a uniform electric field is zero:

ffis$ Ffr,q-d {rd.[ <itcn's-dt I c+Tc{t "iu< wecrr< 'il{ 6{t<'f ?<Ktes qfu4R ffiq gt-f,ql<

qq\5 er$'l.t sKt I 6n3sf c{ {{rI ?<TrBs 6s.s= q{;K qrrlwrE qs{c FsF&{ mkqm "ls
q?lq-< {kqa< ?il< 6qRi ffirs qe<lq< TR tdj I
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22. A charged parlicle of mass m and charge q is projected with a velocity v making an

angle 0 with thc direction of a unifonn magnetic field of induction B. l;ind the

exprcssions lor --
(i) 'firnc pcriod of revolution

(il Pitch of the helical path followed by the particle.

rr v{-d q qt{F gg qrfu s.il €bi v G(-(5IC< B \Tlc<rrd {q! FE-s csq< fr+< qtlv 0 cs'l6i

oR Fmq Tq ?qcq I €&Rr -
(i) s.ltcit-< "Gexq s.E qt-s

(ii) $"ircarc< E& n-<i 6qRr$q qq< FQ5 E"l{l <rdlt

Or / Wql4l

lwo long straight thin conductors carryring cutrents I and 6 respectively along the

same direction are placed parailel to each other in air. Derive an expression for the

fiorce per unit length acting on any one of the conductors and hence define one ampere

currelt. 't

.!rs fr"is rr sii$ 1z er<iq <q{ $-$ Ksie qluE, fiq-a qrs ("lF {R<rfr qrNqE elr< <Ks

<?il ?<qt fr c$'t(q't .4eH qi"i<iQs q& ,{$-$ ?qqfu fu sri, {q< ers'FtqtFt efi SRs$ qs
eld 'l{t qs €fu{K eRrq{ qwt fiTtl

23. Explain I'luygen's principle of wave optics. Use this principle to prove the laws of
refraction in case of a plane surface. 5

cqt-{< s<(rm csGE aRrgT{-d fTffir {rqlT s<r r qQ frfu <K{t-d oR qng-d' qg-< ffiqs catrq{<

u&q-a.r< Ts q$q $-dt I

What is blue shift ? Sodiurn light of wavelength 58g0A travelling from a galaxy is

observed to be 5896A. What is the speed of the gaLaxy ?

frql q-<q fr I qfr$T< 
'141 fiofu 5gg0| uqialffiq C4t-{S ut<-sT<fql .qqd< ?KI qIRfCs

5896A qai1ffi 6q'<il 6,5,||<l calq I sKs'KlsTci;r< c<al fril{ r

X
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