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PHYSICS

(Honours Generic/Regular)

(Electricity and Magnetism)

Paper : PHY-HG / RC-2016

Full Marks : 60

Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following : 1x7=7

(i) Define electric potential.

Iwi I

(u) What is the electric field inside a
uniformly charged spherical shell with
total charge Q and of radius R?

Q  R WlMk cmm
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(in) What is the iinit of magnetic
susceptibility ?

1% ?

(iv) If B is the ms^etic field, write down
the expression for magnetic energy per
imit volume.

?

(v) Find the curl of the vector

A-^Z]

A = ZJ

(vi) What is the magnetic force
experienced by a stationary charge q

placed in a magnetic field B ?

B 5^ CW® W q ̂
g 71^)51 I^STR ?

(uii) What is the volume of a cube whose
three adjacent sides represent three

vectors A,B and C.

A| = |B| = |c| = a
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^ ̂  A,B

C  Rct^ ̂ 5^, ̂•i'qjci^H ^n?I^ l^viH ?

|i4| = |B| = |cl = a

2. Answer the following: 2^4=8

(i) Find the angle between the two vectors

A = i +2J-k and B = -i+]~~2k.

A = i+2]-k ̂ B = -i+]-2k'^

(ii) What is the physical meaning of the

statement V • B = 0 ? (Here B represents
the magnetic field)

V-B = 0 ?(%n^ B ̂ 5^

(in) Define Poynting vector. What is its
unit?

fef I i£lW ft ?
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(iv) Electric potential at a point situated at
a distance r from the origin is

no=4
r

What is the intensity of the electric
field at that point?

no=4
r

(Tit ?

3. Answer any three of the following:
5x3=15

foRi^N s

(i) An electron is revolving in a circular
orbit of radius R with a time period T.
Find the expression for the magnetic
moment. 5

R  T

^ I (J^\^ qfSRS I^STR ?

(ii) State Lenz's law. If I is the current
passing through a loop of self
inductance L, show that the magnetic
energy stored in the loop is

W = 1+4=5

3 (Sem-2/CBCS) PHY HG/RC/G 4



c^<gH ^ IL

^Sf^ C^ CbHW *t1^ ''fftsit®!

W^ = -LI^
2

(Hi) What do you mean by electric dipole ?

Show that the energy of an electric

dipole p in an electric field E is given
by

U = -p'E 1+4=5

fesR® ̂ 1^ 1% ̂  ?

CT E C^sps ^ijRxp
p ̂  ̂  ̂  *rt^

U = -p'E

(iu) If iv = Wii + W2j + lu^k is a constant

vector and r - xi+yj ■¥ zk, show that

V X u> X r = 2w 5

^ = M;ii + W2j + w^k ^ ^
^srt^ r = xi +yj + zky CfffQ^Tf

Vxivxf = 2w
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(v) Derive an expression for electric
potential due to a dipole at its axial
line. What is the unit of dipole
moment? 4+1=5

461 'spphj
feR. («|^ ft f

4. Answer my three of the following:
10x3=30

fi) (a) State Stokes' theorem of vectors.
«

>o^g5I I

(b) Verify the Stokes' theorem for the

vector A = — x^i/J over the svirface
2

lying in the Z = 0 plane bounded

the circle +1/^ s i.
2+8=10

C5i4 A=—x^yj ̂  Z = 0
2

+ 2/^ = 1
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(a) (a) State Gauss'Ss theorem of
electrostatics.

^  I

(b) Using Gauss's theorem of
dectrostatics obtain the expression
for electric field due to a uniformly
charged solid sphere of radius R at
a point 2+4+4-10

tfespt ^ R

(i) Outside the sphere.

(ii) Inside the sphere.

^ (a) State Ampere's dicuital law.
Using this law show that the
magnetic field at a distance d
from a long straight conductor
canying current I is

2+4-6
2sd
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(7fts?tr ot

2Ri3[ sm fN^r c*iR ^

4WR ̂  d OT2R 2fFTO

JB =
Ind

(b) The magnetic field strength at a
distance 0*5m from a long, current
carrying straight conductor is

H = 2A/m

Find the current through the
conductor. 4

>S|^5|5R «Rt 0-5l^ SIR9iH

^IR H = 2A/m 'rt^^\5pRRCSfCT"5^
«ro SRt^ ?[H ̂ siR ?

(iv) (a) State Faraday's law of
electromagnetic induction.

CRtl®^ 5^^ ̂ SKBPR ^liSt
I
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(b) What do you mean by self and

mutual inductance?

^ 2(1% ̂ 5rR:?i*f ̂  ft ̂  ?

(c) Find the self inductance per unit

length of a long solenoid of radius

R with N turns per unit length.

2+4+4=10

R Wil^ 2lft

W  N\ 2(ft

^«r(^ I

(v) (a) What do you mean by bound

charge and free charge in a

dielectric medium ?

(b) Obtain the Gauss theorem in

dielectric.

^Wo ̂(ft^ I
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(c) Obtain the relation between the
permittivity of the medium s and

the susceptibility Ze- 2+5+3=10

Ze ^

^1

(vi) (a) What do you mean by
capacitance of a body ?

^ ^ ft ̂  ?

(b) The uniform electric field between
a  parallel plate capacitor of
surface area A is

B = —

^0

where a is the surface charge
density. Obtain the expression for
the capacitance of the capacitor.

A ̂  ^

^0

I  "=5pft

nm^Wmw
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(c) The capacitance of a parallel plate
capacitor of surface area A eind
plate-separation d is C Farad. If d
is doubled, how should we
change A to keep the capacitance
same? 2+5+3=10

c I ^ ̂

^  I
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