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

Answer either in English or in Assamese.
1. Answer the following : 1x7=7
To TR Ueq Tl ¢

(i) Define electric potential.

pfes Koty wewl wal |

(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)

(iv)

(v)

(vi)

(vii)

What is the wunit of magnetic
susceptibility ?

G 2RTeR @ S 2
If B is the magnetic field, write down

the expression for magnetic energy per
unit volume.

@ Bt Ry % siicgs 9 7@ B =7,
18 512 T SO RS FHHR G W
e 2
Find the curl of the vector

A=2Z]
wore fial (SIRCOR Fief fHefa |

A=2Z]
What is the  magnetic force
experienced by a stationary charge g

placed in a magnetic field B ?
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What is the volume of a cube whose
three adjacent sides represent three

vectors A, B and C.
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Answer the following : 2x4=8
wee Rl eeraes Ty fers ¢
(i) Find the angle between the two vectors

()

(i)
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A=i+2j-k and B=-1+j-2k.

A={+2j-k 9% B=-i+ ] -2k
(O3] e @ ey 1|

What is the physical meaning of the

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

VB =0 Tferr 1 & ¢ (3% B €555
(R JEAR)

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

V(r)= %

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

1 KR #[1 r Rge SRige [ @b agfes
Re=
C

‘V(r) =—
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3. Answer any three of the following :

5x3=15
R [ fofabia Tee A o

(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
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i) 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 = %LI2 1+4=5
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(iii) 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 = ---j) . E 1+4=5
e ko= I & 3@ ¢
el (@ E Rge owae o @agies R
p S Tl o7 4 HMfe sifEie
U=-p-E
(iv) If w= wyi + w2} + w3l:: is a constant
vector and 7 =xi +yj + zk, show that
VxWxF =2W S
MW W =wyi +w,j+wsk B BR R T
W F=xi+yj+zk, e @
VxixF =2
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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
<ot RrEs S IS Rige [ed e |
s Rt gt 9% & ¢

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

were fml MRS e fofabre Uel fer ¢
(i) (a) State Stokes’ theorem of vectors.
BT oqeol fordi|

(b) Verify the Stokes’ theorem for the

vector A =~ x?yj over the surface
2

lying in the Z =0 plane bounded

by the circle Y
2+8=10

(o A=.;_x2yj R Z =0 FISAS

X*+y? =1 R e P (FIS
B A0 TS 4 |
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@ (a)

(b)

State Gauss’s theorem of
electrostatics.

S Ryyea siive st fovei |

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

SR @] RIS FE R IR

ISR SIS (N6l (FTS GO
(i) Outside the sphere.
RIESERUINERIS)

(i) Inside the sphere.

foess Wbl e
e %a #Ren [T =)

(iii) (a) 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

' Hol |
B == =
o 2+4=6
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(b)

(iv) (a)
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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

Ry 2A1R (3 4l 7w, Cofim ARAIR o
quER *[ 0-5 s Eage GifEe AR
T H =24/ m AR OFR TSR 3
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State Faraday’s law of
electromagnetic induction.

FATER Rge pERN IR @0l
& |
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(b)

v) (a)

(b)
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What do you mean by self and
mutual inductance ?

FTE S oS e Wi 5 3@ ¢

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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What do you mean by bound
charge and free charge in a

dielectric medium ?
WRE WY S TS e e & ge 0

Obtain the Gauss theorem in

dielectric.

CiRgElge MyTe NTR A Terea |
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(c) Obtain the relation between the
permittivity of the medium ¢ and

the susceptibility z,. 2+5+3=10
Mg FE ATE £ e @Y
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(vi) (@) What do you mean by
capacitance of a body ?

@I @B TR Q9P W & @ e

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

Bt
€o
where o is the surface charge

density. Obtain the expression for
the capacitance of the capacitor.

A o TR NG T AT GO
e s Rype oFaq IH

B

€0
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(c) The capacitance of a parallel plate

capacitor of surface area A and
plate-separation d is C Farad. If d
is doubled, how should we
change A to keep the capacitance
same ? 2+5+3=10

A (FITAY ANGAE T GIFF Q49T o©
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3 (Sem-2/CBCS) PHY HQ/RC/G 11 2200

TR A




