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

Answer either in English or in Assamese.

1. Answer the following : 1x7=7

Tolq EPTRY UeY Rl ¢

(i) Define electric potential.
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(i) What is the electric field inside a
uniformly charged spherical shell with
total charge Q and of radius R?
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(iii) What 1is the wunit of magnetic
st ity  susceptibility ?
S SEN  GifRe eReeR @7 R e
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: (w) If B is the magnetic field, write down
| R | the expression for magnetic energy per
AN "*=f-'.( .?f.; " unit volume.
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(v) Find the curl of the vector
A=2Z]
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(vij What is the magnetic force
experienced by a stationary charge g

¥ i r‘,\—\l_)\, VC, . . —
S, . blaced in a magnetic field B ?
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Sy - /(Jm/ What is the volume of a cube whose
~ three adjacent sides represent three

<
Q/ 5.0«

' L/Qd" ::«
vectors A, B and C.
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(i) Find the angle between the two vectors
A=i+2j-k and B=-1+j-2k.

A=i+2j-k W% B=-i+j-2k7b
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(i) What is the physical meaning of the

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

V.B =0 SR F ¢ @T@Bam |
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(iii) Define Poynting vector. What is its
unit ?
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(iv) Electric potential at a point situated at
a distance r from the origin is

2 V(r)=—=

. What is the intensity of the electric
field ‘at that point ?
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3. Answer any three of the following :

5x3=15
O] fRiepIeal foiabls Ted Wl 3

() An electron is revolving in a circular
orbit of radius R with a time period T.

Find the expression for the magnetic
moment. S
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L¥/State Lenz’s law. If I is the current
e / passing through a loop of self
inductance L, show that the magnetic
energy stored in the loop is
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1+4=5
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(i) 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
agfes e e & 3@t e

et @ B Ryge cvae 2 Wgfes fae:
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1+4=5

U=-p-E '
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(iv) f w= wi+w,j+wsk is a constant
vector and 7 = xi +yj + zk , show that-seJ,
VXWxXT =2W

W w =w11 +w21+w3k <ol W R T

r=2w
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(v) Derive. an expression for electric
ﬁotentwl due to a dipole at its axial
Ine. What is the unit of dipole

moment ? 4+1=5
<Ol ReRT R e e g Sfeneqr
T R IR g B o
4. Answer any three of the following :
10x3=30
TS WAl e Rz fefitrq T fo 2
(i) ,(a) State Stokes’ theorem of vectors

BT OG0! v |

(b) Verify the Stokes’ theorem for the

-~ ] £
vector A = Exzy j over the surface

lying in the 7 _ O plane bounded
by the circle x2 . Yy =1

2+8=10
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State Gauss’s theorem of
electrostatics.

e Ryow aiiow Rach! sl

Using Gauss’s theorem  of
electrostatics obtain the expression
for electric field due to a uniformly
charged solid sphere of radius R at
a point. 2+4+4=10

ST B IR IE R APIRS
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(i) Outside the sphere.

- qiftew @61 e
(ii) Inside the sphere.
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State Ampere’s circuital law.
Using this law show that the
magnetic field at a distance d

from a long straight conductor
carrying current I is
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(b) The magnetic field strength at a

dlst@ce 0-5m from a long, current

carrying straight conductor is
H=2A/m

Find the current through the
conductor. 4
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(iv) (a) State Faraday’s law of
electromagnetic induction.
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() What do you mean by self and

mutual inductance ?
i S @S S e & e 2

(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
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(v) (a) What do you mean by bound
charge and free charge in a

dielectric medium ? /_-'.’; A0y
’v \ -‘ '_4 % ". X
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(b) Obtain the Gauss thégrgm T }-' :

dielectric. A rosee”
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(c) Obtain the relation between the

(vi) (a)

(b)

permittivity of the medium ¢ and
the susceptibility y,. 2+5+3=10
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What do you mean by
Capacitance of a body ?
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The uniform electric field between

a parallel plate capacitor of
surface area A is

g

e
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where o is the surface charge
density. Obtain the expression for
the capacitance of the capacitor.
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(c) The capacitance of a parallel plate

capacitor of surfage area Aa;?g
plate-separation d is C Fargd. :
is doubled, how should we

ep the capacitance
chal';g: A to ke P : 2+5+3=10
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