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

Answer elther in English or in Assamese.
1. Answer the following : 1x7=7
o T Tes fuml 8
(i) Define electric potential.

g Rewq wget faan

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

Q TUFYE R IR (PR (A BiF
foege e ova & ¢
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(i) What is the unit of magnetic 3 RS A= @ I 4, 5 e
susceptibility ? C (T3 NOM I, THOR Swe Ry 0
I UoR @3 & ¢ ‘

(iv) 1If B is the magnetic field, write down
' the expression for magnetic energy per | 2

; . A ing *
unit volume. | nswer the following : 2x4=8
@ Bt e G SR R A B =, ©eT frdl PR e fora ¢
SireTe AW FroE e | - .
Cﬂ?ﬁif GFF RIS A ; (i) Find the angle between the two vectors

A:f+2]’—l€ and §=—5+j_2]€.
(v} Find the curl of the vector

A=2] A=i{+2j-k W% B = + -2k 4%
weTs il (SRR T e 1 (O3 M e fefe <)

A=Z] (i) What is the physical meaning of the

(v What is the magnetic force | statement V-8B =0 ? (Here B
experienced by a stationary charge g the magnetic field) ( B represents
placed in a magnetic field B ? - .

Bpe cvae R SRS 4 iU g I ;’3{13:0 sl@ts'a“'%'ﬁ‘?(iﬂ-lﬁéﬂm
@oiFe FRIW T SR R ¢ THR)

(vijj What is the volume of a cube whose (iii) Define P i .
three adjacent sides represent three unit ? oynting vector. What is its
vectors A, B and C. oS o

- - - g qgm * l m QW ﬁ ?
|4]=|B|=|C|=a
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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?

%ﬁ'ﬁ"ﬁi r 39S SRy Ry dore g

Ve)=5
R Rye agfes cva e am R ¢

3. Answer any three of the following:

5x3=15
e’ farerear fofb e fam 3

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

g GOiR R PPIES JEFR F594Y OIS T
e T @A T | BTES s Ry ¢

(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
1

_ 1.9
W = ELI 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 £ is given

by

U=-p-E 1+4=5
wfes fo= gfFE & 3= ¢
el @ E Ryge ovae aa tagies g
P © Tl 0 4= M s

U=-p-E

) If ©=wi+w, J+uwsk is a constant

vector and F = xi +yj+ 2k, show that

—

exfi)xi’=2w S

37 W=wyi +w,j +wsk @ R o
W F =i +yj+ 2k, (ST T
Vxi

—

xXF =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

<ol e SrEE e Rye Rew Sfenear)
@gfes Re Ay @< & ¢

4. Answer any three of the following :

10x3=30

weTe it eI fRrerar fofabie e i

@ (a)

(b)

State Stokes’ theorem of vectors.
BI} g forll |

Verify the Stokes’ theorem for the
vector A = %xzyj' over the surface

lying in the Z=0 plane bounded
by the circle x®+y? =1,
2+8=10

R A’=%x2y3' U Z =0 Freee

x*+y* =1 TR NG b g
B T AT 71 |
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(b)

(i) (a)
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(i) (a) State

Gauss’s theorem of
electrostatics.
3 Ryrex = st oy
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

MR 5! Age R R pEa
IR ALY (9% (N GBR

(i) Outside the sphere.

AR Bt e

(i) Inside the sphere.

fooes b1 R
Ryre ova arer Ry o1

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

B =4l

ond 2+4=6
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(b) What do you mean by self and

GRS G POAR 0! mutual inductance ?
Fatol IR IR (ed @ I Rgpe |
iﬁhWE ol AR R ; TN Si% A e A & o 2
GeIeR *1{l d TS REF (A9 AR ‘1 (c) Find the self inductance per unit
so] 1 length of a long solenoid of radius
~ond ‘ R with N turns per unit length.

| 2+4+4=10

(b) The magnetic field strength at a
distance 0-5m from a long, current | R IPI%S A9 o BR oS g
carrying straight conductor is TS A IR TR NI PO oS

H=2A/m € (TR TR il Bfvear |

Find the current through the

conductor. 4 (v (a) What do you mean by bound

R 2RI W o 0, AR AR o charge and free charge in a
GORFR 2/ 0-5 2 Tage i sives
TN H =2A/m R TR MR &

dielectric medium ?

ol Rgs eam Wi we ¢ R LA ST T& W4 A & ot 2
(iv) (@) State  Faraday’s law  of (b) Obtain the Gauss theorem in
electromagnetic induction. dielectric.
(TSI RS pFo SRR IRHl
forat |  OREES NYTS MR A e |
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(c)

vi) (a)

(b)

Obtain the relation between the
permittivity of the medium ¢ and

the susceptibility y,. 2+5+3=10
WA DR AT & R TPES

RIS ¥, q WS Fo9F Fo
|

What do you mean by
capacitance of a body ?

(I <GB ITI 4G WA @ 2

The uniform electric field between

a parallel plate capacitor of
surface area A is

(o2
E=—
£p

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 surface area A and
plate-separation d is C Farad. If 4
is doubled, how should we
change A to keep the capacitance
same ? 2+5+3=10
A CFITER AR T 47T 99K i
TR SR [ d O GIFI0R 475Y
C | 1% 7477 e 73 I 7e7 31 7,
R AT OF ARAA sfex iy
FEF 4 R 3R =ifa)
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