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The figures in the margin indicate full marks

fo, the questions.

Q. No. 1 carties 1" nnrk each 1 x 8 = I

Q. No. 2 cnrries 2 nmrks ench 2x10 = 20

Q. No. 3 carries 3 nmtks ench 3x9 = 27

Q. No 4 carries 5 nmrks each 5x3 = 15

Total = 70
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1. (a) What'did Meissner actualiy observe which is known as Meissner

effect ? 1

dqalr< erysro ft qdmm +REq frcBs c*R-{< furr 1h ror<r <r
(b) A very interesting fact regarding electromagnetic waves can be seen

with the help of a portable AM radio. What is it ? 1,

qbt {k6T{ AM c<&qk c-qtlg frkrq yrfia s<iet ry-rfrl ebr <<
ql6{lk-q{s !f{t cqfif<iz{ c"if$ {m r ffir frl

(c) Mention orre similarity between Coulomb force and gravitational force
acting between two Stationary charges. 1.

&< q-<-stg cinl 1br wvn< ltss &$ NI Tqs <dr qFF a$.mft$ {d<
IfqE ?FFl qil I'll-li Bfn{ s-<1 I

(d) Define mutual inductance of 1 Henry. 7

r cqft 'll<*'tR-+ 
qlc{.Fr ciEI frfit

@ If the radius of the first orbit of hydrogen atom is 5.3x10 lrm,
what is the radius of the third orbii ? - 

.t

q,EgH ,ITI9< seFr sF rcrc <im{ s.3x10-1rm {F Ver ss4q<
<]1riltr l-s:tFt ?

(fl If the work function of two metals X and y are 4.lZeV andg.24xlo-teJ respectively, then for which metal lesser amount of
energy will be required to emit an electron ? 1

<fr x wt+ vttg fRS <n-< o{mq< ll{ oll 4 . 1 7e V Vl$ 8 . 24 x to- te J
q{ cs6s mffir {y<"m ?c6rcU{ fufr-{{ <tr< $n {k ercrM{ qk?

@) Arrange the following communication methods / modes in
descending order on the basis of their operating frequency. 1

q(I{IE <Kt c-'ffin sEE fi$ nqGq{q fr-fts <I<cT< Frf $.."FIi+?{
ql{<\5 qisRs @nE TCqRf I

O AM Radio transmission
q qI c{-g't< {tztFFI.f
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(iil Cellularcommunication

cT.Rr E'<-r(strf <I{-Et

(iil Sky wave propagation

q$.ffi v{(rt fr-q<q

(ia) Satellite communication

B"tdq E.firc$it <KEtr

0n The sparkle of a diamond can be explained by which phenomenon of

light ? 1

fr+ .{rsBK< &Gr+R, c{r{fi 6qffiq qR$il< {qrcqm apry ffi ffi7

2. (Attempt any ten of tlrc fotloruing qutestions)

ffutat n-<il aary fu< fr"tD

(a) A magnetic dipole is oscillating in a magnetic field obeying the

following expression

o'? 
= -*B o

dt'2 I
\A/hat is the time period of oscillation and mention the nature of

oscillation 7 1t/z+r/2=)

eBt dfr.s fiL{-sq3q dRo cq.EIE ffr qrqr cqnqq{r{fiEBRs qo.rmrFt

rffr ffirqr

x9 =-*B e
dt' I

cnqffi fifr o<t q$ Gs crfaq< erff\e€ Vcsq ffit r

(b) You know that Ampere's circuital law is mathematically expressed

as given below.

I B.dl = Poi

AIso you know that this law was corrected by Maxwell and which is

known as Ampere-Maxwell law. Write the general form of the law

and name the additional term. 1+1=2
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pfr qw cs {tfiGsqr< eFqTF< <sft {qfi ses firr +rc{ eFFFt cil q{ 
r

p B.dI = poi

vF d6tu qlil cl {q'&t crtrGrrr sq sR&{ q$ frfi qFmK-FrsLT+{

W Tfr q{t m r qlq<fi<p<q m Wrtt< affift5 a{ ql$ s6 q"rdlv qrst

q&FE q%tr< ffi fr{r

(c) Explain in brief - '.'Infrared waves are sometimes referred to as heat

waves." 2

E$m oI?[I o<t -'q<ralfu 
v<(rlmKs c$&$<t et't \r<(rt 1Bs corcr

q{ t"

(d) Under what conclitions Doppler effect is called (i) red shift and (ll) blue

shift ? 1+1=2

fr D6e vdr qRqb{r (, <st {<qql$ (,, ftel {<q fi mrct qlt

@ Draw a neat diagram to show lateral shift of a ray refracted through

a parallel-sided slab. Intlicate the lateral shift in the diagram by a

double-headed arrou,. 11/2+Y2=2

Fc$q<E C1o,f;il-<[1a qb6 a1rqfr qffi <fu eBF "tt$r 
q<q

cq"l{ltq qBr {Rsl< Sq qtsr I Fq6lE fi{<1*e= evn <fo-<ar+ "ffftT +<"t

GRs s-{tr

(fl Define one coulomb charge. Two point charges at a distance r in air

exert a force F on each other. At what distance will these charges

experience the same force F in a medium of dielectric constant k ?

1+1=2

qs TE-{ qt{FFr ci@.l fut r <t1o r [<$u qTI st fr-c.qt{F< Trw {d F,

k fiEre, nw$ic rt<1rc ftqlq E<w qfiftrf, fr{s< rlu< <-{ F qrs efift-<?
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@) Find the value of current I flowing from A to B in the following
2circuit.

Eqs fr$ <6fit6rc A<"Kr B?d EGs ffi eRR r { xn Ffr wtr

4O

Explain Lenz's law from the principle of conservation of energy.

"tfu qi<$qfiasi< 1e<cKl c{a< IEla <rFxt Nt I

What is modulation index ? If the maximum amplitude of an
amplitude modulated wave is 10V and the minimum amplitude is

2V, what is the value of modulation index ? 7+7=2

+q{ Ws frr fist< ofis s<sri qEK {C{E frq< roy qf+ {6E frsr<

2v {rE'sE-{ {Ffi a6 fta;a qkr

Obtain an expression for drift velocity of an electron in a conductor.
2

cslzil qffi< <16< tcq-sud< q'RR c<rFr ersTq <ft tsfr'ect r

Establish the relation between the fcrcal length (/) and radius of

(tn

(,

(j)

k)

curvature (R) for a spherical mirror. 2

crilEIFFFr ql-('ttet .{?FK {r< THq ?h6 ( ,f ) \fls vlq <r{lk' ( R ) < {lq<
q-"f6& qeFI GIt
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(Attenryt any nine of tlu following questions)

(fticdttdl dEl fi< 6@ iqqt)
(n) There is an electric dipole on the x - g plane. Its dipole moment is

4xlO e 
Cm. On the sime piane there isilso a unifoim electric field

of magnitude 5x 104lVC 1. If the axis of the dipole makes an angle

30" with the electric fie1d, calculate the magnitude of the torque

acting on the dipole and also mention the direction nr,o.Or"i*r:,

x-s sEEqh?<Tt&ofrrr$qtrqt?St<frcwelr-s{q 4y19 e6:rn 
r

,{(s"li. \rqs 5 x 10 
4 NC 1 {lT{ q?l4 T{{ ?<EIr\g$ Csss ql(Rl {fr frCTfi

qs??<kres crorr{6< IrN 30'rstq oc<, csrs&Nsrtr< s"i<s &Ttft{
ffi< qRqq fift e{rq$ E rco tsB ffi< fim ErF"t sR<tl

@) The capacity of a parallel plate capacitor with air is 18 pF . When a
dieleckic material is inserted ir-r the space between the plates, its
capacity becomes lO8 pF . Calculate the permittivity of the material.

What is the material ? 2+l=3

<E $<rn\5 ,!fi {f<-s< {<$9 ?qR 1s pF I c{&TI {Ks6K 'lltr T?,8< {lqs
qil 

'Fd?f {{<E fir'r qa, ql<w er?6f 108pF I 'FiteFctF +<t Fg< *++
fi.fu <st r "mdftr{ frr

@ A current carrying solenoid is shown be1ow. Show that the magnetic

field intensity at point P be

o lo 2m

4r rt
where the symbols have their usual meaning.

s'Fv Fss frWq E<Ifu eil 4a6ns crrls<I ?<st cq'rlil c{ p frW
cfiTscs-q< al<6Ti {<

B =lLry
4t ry

{b <r{<s q(({s({tF qu<tu< qqf qq +R"cqr

2eTPHYS t6l

.)

r ---+l



(d)

k)

Consider tl-rat the electric field amplltuie of an electromagnetic wave

is Eo = t2oNc-r and its frequency is v = 5OHz. Determine Bo, a
and k. 3

€tI fiE.q p-r8t w<ur< frW< ffi-4< kg'6 ro =l2oNC-l qs s--eF{Irc

v = SoHz fi {Rro 86, a-l ef$ k fi"fl Gt I

Show that the total energy of an eleckon in an atom is negative and
it is ,

^e'
Sneo

\Atrhat is the signifiiance of the negative energy. 2+1=3

cql\3<t c{ "r<{lt,sb1g 
amr?F+Eq qil< {5 {G <r"flys q$?{a

-e'k'- __ ," Sreo'
4r.flws tk stq'l{,ftr

(f) Name the only gate which is used in the following circuit. Write the

truth table for each of the circuits. Identify the logic operation

(ie. O& AND, NOT etc.) performed by the circuits. 1/2+(1/2+11/2)+1/2=3

A{De-----y

(o) (b)

s"K<<6ftFris<aqg e$$E c5tt"laftr ar'5r$tB <6fr<<rKAei ft5
frq qr+ KrtDt stfts {a"ftq{ c{-{t Eks furt (qqfie' o& AND, Nor

W) Fds $<L

@) Two long straight thin conductors carrying- currents 1, and 
. 
1,

" 
respectiv6ly along the same direction are placed parallel to each other

at distance d in air. Find the force per unit length acting on any one

of the conductors. Hence define one amPere. 2+1=3

d E<E\5'K*"K 
qrlsllds qsl wl-d ftrq c"nq {ffi.- @-[{ /r qls 12

emnqcs fr"i\o Erfrs ?<qr frc-flrqt .qBt qR-{rt{ qffi ?q{s frrt m<t <-q

frfr +<f qsfu<,r<I ,4s qPfar"fi ciBI fi$l
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0n Draw a ray diagram to show the correction of a myopic eye. The near

point of a person with defective eye is 75cu from the eye. Find the

power of lens required to see clearly at 25cm from the eye. 
u,2=3

fitB<q'rtt<ft cq-g<EeB <F{ tro dm rfi-sxf,s r{<rtg!lqr{fi-st
R'tr*<"Kf 75cnr grxic- s<fu t 25c,r E<te- -riB CqRtE a(Tlqft{ C.sF{

5aq ft.ft q{ 
r

O What are coherent sources ? In.a Young's double slit experiment the

intensity of light at a point on the screen where path difference 2 is

. k units. Find the intensity at a point where the path difterence ls /3.
l+2=3

qxfi cKq Eqq ftr t{w frk "iQs]g nqft csffi qh frW qqtr<Tqq ltl
q{(1 (?r< "icr {cF<T z r c{Q RW q{ dKdl k qm I qq qh fr-W qq

"fit*j % {rE' tr& fr-w E-a ft-sl frTlq {<r

(l) Explain the source of solar energy with the help of proton-proton
cycle. !\rhat is the role of cadmium rods in a nuclear r"u.,or 

1*r=,

eE4-Sd DF rer-irg cfi< .rB< Eqq illI q{tr 6B-ff{ ffi sDs

CssfnrN qs< s.F ft?

(Attempt any three of the follouing questions)

(a) "The phenomenon of electro-magnetic induction has been

technologically important application in the generation of alternating

currents." Name the device which can generate alternating currents.

Draw a neat diagram of it. A rectangular coil having arca vector A

anti number of turns N is rotating in a magnetic field E with angular

speed a-;. If d be the angie matle by the area vector .A with the field

E at time t, dcrivc an expression for alternating crry' r starting

directly from Faraday's law. Draw a graph to show the generated errl

at time o, %,%,3/a "nar.

2gTPFTYS t8l
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'fipq-ffit-+ qtRI tR$atlbt a1$Rrrts R&R ffi-(ct <Frqs tq qtfrqt

ESf< ,qbt \TK{ifiT <Kqtq {E "1ffi qap $qtrt{ G'[t" "fR<-q emq

EqM{ ct qtffisr {tr fr"q qrc?rn eil "rR'$F trq Effol I N"ll$F

W+ A ffiETq (vA-{< eD qlrcms 1sfi a cerr"io wigc< E ,.ffiio

csqs 1R 
qtqt {fr m6+t ,{s ruN ts A qt+ Ei < {fq-{ (slct d q{, Nrs

m$cs< W <l<{-{ sR "1ffi Rpquturo aaq qbt d$1r6lFt fifr mtr

o, 7o, %' '% * T q:iTls Eq"rx R1-61 fuq E1{s {E< ..qbt cffl

q(s-{ GItl

@) state Kirchhoff's (i) Iunction rule and (ii) Loop rule. Determine the

equivalent resistance of the network given below and the total current

going out of the battery. Given, each resistor has resistance of lQ .

1+1+2+1=5

*tf5 (, qrc{ltt Rf W qa (il) <-{ <-ffi{ F @I fr{ r \eq<s firt

qqr1a6 q'n-W 6${ q-$ 6361fuaa q<1fu ffi.$ RWq fifr mtl fi{l qlcq

qqtcBt< e&6t qqs cffl qffil FI$tr{ E1-{ 1rz I

D I/
/2

I

E =lOV
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(c) You know that the modulated signal in amplitude modulation (AM)

is expressed as given below

C,,(t) = A"sin.,."t * 14'"o" (to, - o.)t -+cos (oc + .:..,)t.

Plot the frequency spectrum of the signal i.e. a plot of amplitude

versus rr. Write what will happen if the modulation index p > 1 .

\llhat are sidebands ? Write the full forms of PAM, PDM, PWM and

PPM. 1+1+l+(4xu

(d)

Vfr enil cl fr-vl< +-eqs $FE ric<rerF ee\o fr$< q(< et:$'l F<l q{l

c-1t ) = A 
" 

sin a.t, 7 a !42s65 
\ to" - a4)t - t' "o" 

( a" + a^)t

a,< R"tfrcs q(rse s-"].[t(F{ <dfr< cq{ qwt Gtt, qqfe. rl< fr"tfrcs

R-q<< cq'< r raF{ ws p > I tfr ft {< fr"+tr {d"tfqq{cdl ft r pau,

PDM, PWM Et$ PPM 4 4nf n"l ft{tt

A source ol enrf , V^ sina.rf is connected in series with an inductor L,

capacitor C and resistor R. Calculate the impedance and resonant

frequency of the circuit. Also write an application of the resonant

circuit. 3+1+1=5

v^ sin rot fiq<ur++ <o< Esc qil qr(<'ls L , {l{s c \nFF c{t<rs R < f{N

c(I{iti GI ?<qr c6fttn g&<<t w+ \tr{ilq r"Fris fi6fu

FrtlE tF w{ila T6fi< qa <l{q< fr'?llr
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(e) For refraction at a convex spherical surface of radius of curvature R

from a medium of refractive index nL to a medium of refractive

index n, (nz> n, ), establish the relation

ftz 
_n, _ft2-flt

uuR
What will be the behaviour of a convex lens of refractive index 1.47
when it is immersed in a liquid of refractive index L.47 ?

4+1.=5

R \iM <Iqltr qfi Ere-q (rflEirsFr {rc n, a&aq"fti<K nt$:K"K n2

qB'ry<"ttiw qt{r:trq (n, > n, ) dBtq"t $1q c*.qg ffil€<t cq

flz 
_n, _ft2-ftt

uuR
t. 4T sfuq-<"tti<q Es-q cEE ..4q{ 1 . a7 aGq{"ft(ct m'r6{l E<-q\5 V-{R

ftrn cq'Eq-d-< qru?r6l 6g64 {! ?

x-
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