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3 (Sem-2/cBcsl PIIY HG/RC

2022
PHYSICS

( Honours Generic/Regular )

Paper: PHY-HG /RC-2OL6
( Electrtcltg and Magnetlsm )

F.nll Marlcs : 6O

Time : Three hours

The flgures ln the m.argln lndlcate
full no;rks for the questlons.

Ansu.ter elther in English or in Assamese.

1. Answer qnU setten from the following :

Lx7=7
sm &ron:+r a@/-{EE{ frir g

(a) What do you mean by solenoidal field ?

SmmFE' 6ss $rE ft wt e

(b) What is the unit of eleckic flux ?

fuqqfusqsft 7

(c) Define capacitance of a capacitor.
q?Fr {sN {Fr$q< qiet firt r



What are polar molecules ?

<ftr v1ft r

(d.)

(e)

a

(g)

(h)

(b) The electric potential in space is
given by V = 3x + 4y-72. Find the

What is electric polarisation ?
?<qr&$ ctrmxt Tr{ ft Tqt ?

Define dipole moment.
frrr+ q'wfr qqBt firtt
What is mutual induction ?

'flT{R-S \Tlr+.t fit ?

What is the significance of V.B=O ?
Where B represents the magnetic
field ?
V.B=o < RcqN fr e <t r-m qqs 6sE

{Elrr I

State Faraday's law of e.m. induction.

fuqUqmqtr<rn 6sErE FTIN< {q6r firtt r

(il Give an expression for displacement
current.

srt ekr[5 qbt emH Ttft frit r

Answer ang four from the following :

2x4=8
gq< &et"I 6tffit emn BB frqr s

(a) Define line integral and surface
integral of vector.

?nf mq \rR 
"16 Grffi qrwl fr$ r
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c$r6il EIN

for electric intensity.

fus fu< V =3x+49-72

Contd.

(c)

(d)

(t)

2.

a

(g)

"lfTfrE ffi$q Efrrs<t r
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qtE w REq cmq ot<6rFr E$H rrft fut I

State the Stoke's theorem of vector
and give its mathematical expression.

Effi {qdt ffi s'n fln&$ er$H <tft firtr

Discuss the significance of
displacement vector.

ffi6t CsBFr ?<ftB qrFNil Srtl

(e) Differentiate between paramagnetic
and feromagnetic material.

"KtFq-fi{ W+ cfrqq'ftr "frilefr "ttefo, Fr<tt r

What is the value of V.B and VrB
for points inside a current loop ?

eKI-qE{,qEf-{fure V.r qr+ V'B <TFI

ftr
Find out the capacitance of earth.
(Radius of earth = 6400 lonl



(h) Define magnetic permeability and
susceptibility.

qtff{ err<r[Et qs E<otel-{ qi@t frst r

3. Answer ang three from the following :

5x3=15
vaq &.fit4 frffitqEw frtt s

(a) (t) What are scalar and vector field ?
Give example of each. 2+l=3

c$-{f{ qFF N& csE[ ft ? efpyp6q

BqR"f fr$t,

@ Define vector triple product. 2

cE& fr-etqq qigt firil

(b) Prove that cttrl (S;)= SqrlA+ vsr^I
emH Gt R anrl (SA) = SanrtA+ vsr.A

(c) Use Stokes theorem to prove

Y xY{--O.
EH {o el6{lrt +R cn-1sct 6rtr V x y 0= o.
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Show that E =-iV where E and V
represent electric field and potential
respectively.

6q'1Ne<r c{ E = -iv <b E w{, y 6n

@'f{Tlr{ ?EEr&$ cscl q<mJ qf$ fu< TqF I

State and prove Ampere's circuital law.

.IPHr< 6fr{ {q6t fiqr

Derive an expression for co-efficient of
self induction L of a single coil.

qT{fGrrl s6ilre .L < er$H <tft frst r

Find out electric field due to uniformly
charged solid sphere using Gauss's
law.

rtEE{ Tq <r+qF ffi l3qs6,q qtfu catFt

cdws qbf{ {r< ffis 6sEFr xR Bfre<tr

Find out the expression for mutual
inductance of two coils.

1tt Wft TfqE "tlT"'lft-$ q[Gr.t eott(Gt

ef$H <tft Bfi'eil r
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(d)

(e)

a

(s)

(h)



4. Answer ang three of the following :

1Ox3=3O

sar< firotat ffit ElF Eq frit a

(a) State and prove Gaussls theorem of
electrostatics. Apply the theorem to
calculate the electric field due to 'a
plane sheet. 1+$+4=19

Q&RW'q< 6sEIs ttEE{ {E,,ctr ffi emq mtt
eQ {q eRFItt ,q<;r mF Tfr{ <E< Rgrsrr-o<
er+t{ <tfr Ehe<r t

(b) Define electric potential. Derive an
expression for electric potential due to
a dipole at its -0 axial line (u) equatorial Plane

1+$+4=19

Req Rs<{ {iwt frst r ebt fur+< P wfix
qlN 64xl-c+fu Erds Rgsfu<< er$H <lft
fi$r

(c) Define the three electric vectors F,E
and D. Show that D=eoE +P. Also

give the units of D and P.
3+$+2=19

fuq ffi F,E qF[' D < q<wt fr{tt
fi"I€<t c{ D= erE +F t D qr+ P < qm
frqr
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(d) State Gauss's divergence theorem.
Use Gauss's theorem to evaluate

JJr.nds, where
s

p = (zx+32)i -(xz+ ilj+fu' +zz)tc and
s ip the area of a sphere having
centre at (3, -L, 2) and radius 3.

rtEE{ q"Htfr {q6r frqt r eR {-q emn <iR

JIF-. rids q rr{ Ef"ileil {b
s

p = (2x+ sz)i -(xz + ilj +b'+ zz) [ qp.
s ?q (3, -1, 2) 6$q qFF s 3 <IHI6W
crfl6tG "Iffit

(e) State Biot-Savart law. Using Biot-

Savart's law, find the expression for

the magnetic lield at a point on the

axis of a current carring circular coil.

<t$-Dtvff{ {q6t R<ttr <l$-usff< TqAr
Gntt r {S-us$t ao emn +R er<rq dFtv
ptsn Wft €bK qt< mlrlt Rav dfr$
cs-q frf{ €tr
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A Write the Maxrvell's equations of
electromagnetic wave. Find the
electromagnetic. wave equation
propagating through vacuum and
calculate the velocity of
electromagnetic wave in vacuum.

fuq u-rAr E<(tlq 6+EIE c{fll-rffFr rgr$W'f
fr$ r -f{rqrc fuqqEfi{ vfitFt {frfrqdr
ateqr ffit qR. Rsn mat rtsrt Ft I

Derive the equation of continuity.
What is its significance ?

fi<R@w-K {fr<K6K eFFI"f <tFt Efi'e<t t eQ

>iftqqq t<FB fr t
(t) Find out the electric potential due

to uniformly charged spherical
shell at a point outside the shell.

5

{slg.Ir< qtfu ctflFlrsFt c1'lE q?1-{

<rfu frr$trTtqA R.w hEfu fu<E
ffi Efrenr

(it) Find out the expression for
capacity of parallel plate
capacitor. 5

mtsrlEl ffi qlTfr {F-w{ ,{a eFFI"t

<tft Efre<r r
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(g)

(h)


