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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
OTR epTTRs e fim g
(i) Define electric potential.
e Rews sikw faan |

(i) What is the electric field inside a
uniformly charged spherical shell with
total charge Q and of radius R?
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i) What is the unit of magnetic C (o3 v o, TR e R ¢
" susceptibility ?
BT 2ReR a3 3 ¢

{iv) If B is the magnetic field, write down

| ,
the expression for magnetic energy per 2. Answer the following : 2x4=8
unit volume. i | T et i B 2
@It @Bl Beps i s wiw et B &
iR ORS T TTee HRes pEAR *Ife I (i) Find the angle between the two vectors
e ¢

A=1+2j-K and B=-{+j-0f.
(v) Find the curl of the vector

g A=142j-k O B=—i4sj ok uf
(ST Mew @ e =1
oSl (SO el Ref =1
A=Z] (i) What is the physical meaning of the
(v) What is the magnetic force statement V.B =0 ? (Here B represents
experienced by a stationary charge 9 the magnetic field)
placed in a magnetic field B ? V§=0%®'®3Wﬁ?@?ﬂ@§&ﬂw
By® (vqe f wRge o wigw g 9 CFg @R )
oATS RERIW I AR R 2 |
(vii) What is the volume of a cube whos€ (i) Deﬁne Poynting vector. What is its
three adjacent sides represent three€ unit?
- vectors A, B and Q. %QWH%@WIWQ@%?
|A|=|B|=|c|=a
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(iv) Electric potential at a point siFuated at
a distance r from the origin is

C
V(T) = r—2

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

%ﬁmﬁ%ﬂmmmﬁ@ﬁmﬁ@mﬁﬁ

c
V(r)=r-2
CR Re @fes cva e i R 2

3. Answer any three of the following :

5x3=15
R R foRb1e Ses f o

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

Find the expression for the magnetic
moment. 5

LA DR R P i ot o1 T
TS T ol AR s s A 2
() State Lenz’s law, | I is the current

passing through 4 loop of self

inductance L, show that the magnetic
| energy stored in the loop is

W= %LI2 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 7 is given

by

U=-p.E 1+4=5
gfes fom: e & 3@ ¢
e @ E Ryge cvas o apies Row
b © =l (% 93] *ife sk

U=-p-E

() I D=wi+wyj+wk is a constant
vector and 7 = xi +yj+ zk, show that

VxxF =2 5

‘ ‘ﬂ'ﬁlb=wlf+w2j+w3l€ L‘.‘fﬁ% W@

IS F=xf+y}’+zl€, e @
VxihxF =2
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(v) Derive an expression for elect::ic
potential due to a dipole at its gx1al
line. What is the unit of dipole

moment ?

4+1=5

1 RoR o g Rie Rew Sfned|
Wfes e IR g3 [ ¢

4. Answer any three of the following :

10x3=30

woe [l AR R RO ves ot 2

@) (a)

(b)

State Stokes’ theorem of vectors.

B OG0! ot

Verify the Stokes’ theorem for the
vector 4 = %nyj over the surface
lying in the Z -0 plane bounded
by the circle 2 + y2 =1.

2+8=10

(SR A=%x2yj G Z =0 FNSAS

4y’ =1 R wien e RIS
B O SN
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(i) (a) State

(b)

(@) (a)
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Gauss’s theorem of
electrostatics.
%fe Ryrex siiveg L COREHT
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

N T g IR R Ioes
RACIR AGNTS (Mt (51157 (BT

() Outside the sphere.

SUESS Rt RE )
(i) Inside the sphere.

foets bt Repe
e owa erey Ry w11

State Ampere’s circuital law.
Using this law show that the
magnetic field at a distance d
from a long straight conductor
carrying current [ is

| I
B =0 2+4=6
Contd.
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(b)

(v) (a)
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B=t!
2nd

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

Wmtaw%,cmﬂﬁﬁw
O 1t 0-5 2 v (i eiene
TN H =24/m R vem igerg @
¥ Rgye i ww Rewe 2

State Faraday’s law of
electromagnetic induction.

ey Rge podm g @t

foran)

(b) What do you mean by self and

(v) (a)

(b)
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mutual inductance ?
TR B oS A e 5 3@ 2

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 MG TR st Bl oS o
W@wmmwmm@?ﬁmaﬁ
G TR FIC @elkss Sened |

What do you mean by bound
charge and free charge in a
dielectric medium ?

SRR S SIS T& A4l T [ g 2

Obtain the Gauss theorem in

dielectric.

TR MYT© % st Svea |
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(c)

V) (a)

(b)

Obtain the relation between the
permittivity of the medium ¢ and

the susceptibility y,. 2+5+3=10
MG DR AT £ R AP

ALMTNTS 7, I NS T o
L]

What do you mean by
capacitance of a body ?

maﬁmwm%qm?

The uniform electric field between

a parallel plate capacitor of
surface area A is

E=Z
o
WhCl‘F o is the surface charge
density. Obtain the expression for
the capacitance of the capacitor.
A b FFR TG W/ g B
e T Rpre (wag Wi

E=9
&
TS o T @ Crame S

AR | TERl @2 ST w6 G
1y Sereq |
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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 CHFIT AN T 49T GITF 94
T WSS {9 d % YRIOR 4959
C | 7S TS TeE g M qas 791 =7,
499 4IFY G AR Ao difFH
@R 40 T FRT A
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