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

X Answer either in English or in Assamese.
‘i 1. Answer the following : 1x7=7
o A Ued il ¢
(i) Define electric potential.
apfes Rewa ke fra |

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

O WYTRE R JFIGS (AT (e O
foote Rype (e 6 2
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(iii) What is the':__ unit of magnetic
" susceptibility ?
SIS 2RO O3 [ ?

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

the expression for magnetic energy per
unit volume

maﬁﬁi@ 51 e R TR B
CR IS G35 AHS A RS &S T
0 2
(v) Find the curl of the vector
A=2Z] :

I°5 R G2 ACEA () asréf ﬁcfzx Wl
A=2Zj |
(vi) What is the = magnetic force
experienced by a stationary charge g
placed in a magnetic field B ?

BRE® (Fq© 71 SRZ© [ WY g I
emmwﬁmﬁm?

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

vectors A,B and C.
3]-[8]-[c]-a
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G5! T ff51 AffEe ae g I A, B i<
O (o34 Ao 373, IR TEe B 2

Answer the following : 2x4=8
weTs Al eMITAIRS TR el 8

(i) Find the angle between the two vectors
A=i+2j-k and B=—i+j-2k.

A=i+2j-k Qe B=—i+j-2kT0
(OFH A @MﬁcﬁWI |

(i) What is the phys1cal meaning of the

statement V-B =0 ?_ (Here B represents
- the magnetic field) =~

V- B= ommﬁ?msaﬂm
m{@i‘m) s

(iii) Deﬁne Poyntmg vector What is 1ts

- unit ?

ﬂi% Wﬁt@ﬁﬂtliﬁﬁmﬁs?
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3.

(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 ?

;ﬂmﬁ*ﬁWrwmﬁwﬁimm

C
V(r)=r—2
G2 R fes va 2IReTR TN [ ¢

Answer any three of the following :

o] gt fofavrq Tes s

)

()

5x3=15

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

FAF GOIZ R JPIET ISR THAL OIS T
TS Tl QT R | GIET I B 2

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
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(i)

(iv)
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2 &l
QR FEH! | LR SO QAR 29
B WA [ Rge «43ie T, @ysdt @
PeADIS Tl (2 G e AR

I
=—LI
Ly 2
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=—f)'E - 1+4=5
apes famRe I & o 2
e @ B Rge crae @l [@pies o
P © @ (7 & e s

U=-p-E

If Ww=wi+w,j+wsk is a constant
vector and 7 = xi + y} + zk , show that

VxWxTF =2W S
MW W =wyi +wyj +wsk B W ERA
% F=xd +yj+ 2k, TPSA @

VxxF =20
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(v) Derive an expression  for .electFiC
potential due to 2 dipole at its axial
line. What is the unit of dipole

moment ? d+1=5
4t fipra o gwe Ry R e
gt v e @ 3 2
4. Answer any three of the following:
10x3=30
waTe Rl SRR R o Te fort ¢
(i) (a) State Stokes’ theorem of vectors.

B39 oGl el |
(b) Verify the Stokes’ theorem for the

vector A = % x%yj over the surface

lying in the Z =0 plane bounded

by the circle x*+y®=1.
2+8=10

(S A=%x2yj' WS Z=0 TGTS

x*+y? =1 IR AN peR CFIS
BIR I ARG 3[4 |
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(i) (a) State Gauss’s theorem of

(b)

(@) (a)

electrostatics.

fafs fRgyeq ofivea 0ot ol |

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

Ao @B IRYE IW R IPAES
ISR TS CAAB] (ST O

() Outside the sphere.
T o1 R

(i) Inside the sphere.

foeay @bt e
Rwre cwa eRey Rda =11

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

I
B =0 =
ord 2+4=6
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(b)

(iv) (a)

o SR PO 0! T

&% ! R IR (Y @ 1 g
oz Tz 9 e (o AR o
GO Rl d RS RS (P AR

B = Hol

——

27d

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

R 2717 (3 2! 7, (A AR OR”
quleR 2| 0-5 fil: Tee GRS AR
TN H =2A/m A ©eR MR &
43 Rige 2R W o 2

State Faraday’s law of
electromagnetic induction.

@MY [P paoR SN @0t
ferat ,
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() What do you mean by self and

(c)

(v) (a)

(b)

mutual inductance ?
TFANRN SR &AfS S e & e 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 JMI%S Wive Puer @R ofs @
e I AT WA NI PIAIGH AfS
TP (TR FANEH BT e |

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

dielectric medium ?
@ S S & LA WA & &t 2

Obtain the Gauss theorem in
dielectric.

TR NGTS AR 00! Tienea |
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| (c)

Vi) (a)

(b)

Obtain the relation between the
permittivity of the medium & and

the susceptibility Ze. 2+5+3=10
YT DR ATE £ WS @ffen

NS Lo I WG 26 ol
sl

What do you mean by
capacitance of a body ?

@I <bl IV GG A B 3=

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

S
= €o :
where ¢ is the surface charge
density. Obtain the expression for

the capacitance of the capacitor.

A o IR TR T 4 DR
A 7 R[S (Faq W
FLO
& L
WO o Tq T HFIFAR SIGTT
AR | GRS G TN FleT 49T
497 Tionedr |
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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 CRITeR AR Fo1 47 9379 A
4R SR [G d S QIO 4999
C | #® T] NS 7% I 17 31 ,
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