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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
SECE- U ESRCUE L) I
(i) Define electric potential.

e Rer wsw! @ |

(i) What is the electric field inside a
uniformly charged spherical shell with
total charge Q and of radius R?
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(ii) What 1is the unit of magnetic
susceptibility ?

G 2o 3 & 2

(iv) If B is the magnetic field, write down
the expression for magnetic energy per
unit volume.

@It Go1 e GRS SR 9W I B =3,
(312 IS G TS AfW® pFaE =ifeq W
e 2

(v) Find the curl of the vector
A=2Z]
wers Al (o3 el [ w1
A=2Z]
(vi) What is the magnetic force

experienced by a stationary charge g

placed in a magnetic field B ?

B e (Fae B3 s@ge A WUH g F
8TS pEIIY IR A T 2

(viij 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

were WAl AR Tl o ¢
() Find the angle between the two vectors

A=i+2j-k and B=-i+j-2k.

A=f+2j-'€ Wﬁ-é:—f-&-j—ﬂé‘i\%
(©33q o @id el 34|

(i) What is the physical meaning of the

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

V-B =0 Sfenr i & 2 (S B pET
I TEAR)

(iii) Define Poynting vector. What is its
unit ?

s{3F52 (o3l W@l fral | TR @3S [ 2
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(iv) Electric potential at a point situated at
a distance r from the origin is

C
V(ir)=—
"

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

gj@%ﬂ@%%ﬁwﬁiaﬁﬁm

C
V(r)=-r—2
O e tapfes ora arer wm R 2

3. Answer any three of the following :

5x3=15
R e fofavie Tt fam e

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

Find the expression for the magnetic
moment. S

EF BIR R JPIET JEE 5L GOIS T
TS 5 oIS AT | GTe a2

(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

W = 5“2 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=-p-E 1+4=5

afes et et & @t 2

el (T E Ryge crae 931 (agfes o=
p © Tl (2 93l Wfeq AR

U=-p-E

(iv) If w= wlf +w2_}'+w3ﬁ i1Is a constant

vector and F = xi +yj+ zk, show that

VxWxF =2w 5
I w= 11+w2_;+w3k ol R el @
R 7 +yj +zk, Y8 (T
VxWxF =20
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(v) Derive an expression for electric
potential due to a dipole at its axial
line. What is the wunit of dipole
moment ? 4+1=5

o1 BreR SR B e [er e |
apfes Rtk At TS [ ¢

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

weTs il SRR e fofabrq Tes o 8
(i) (a) State Stokes’ theorem of vectors.
B4 ogeol fora |

(b) Verify the Stokes’ theorem for the

vector A = _;_xzy}- over the surface

lying in the Z=0 plane bounded

by the circle 2 +y*=1.
2+8=10

W A:%xgyj W Z=O W@
2 +y? =1 JO2 WG pITR CFIS
B A ARTS ¥4 |
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(i) (a) State Gauss’s theorem of
electrostatics.

s Rypes sieR At

(b) 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
AT O IR IR R IFAEA
FATSIE@ TLFTS (A1 (SIeTF A0

(i) Outside the sphere.
qifzgs @bt e
(ii) Inside the sphere.
fSogq Wb e
e cwa aReE [y 40
(iij) (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 [ is

I
B =0 2+4=6
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(b) The magnetic field strength at a
distance 0-:5m from a long, current
carrying straight conductor is

H=2A/m |
Find the current fhrough the
conductor. 4

Raye =1z 3 4@ 79e, (ol ARAL] ©ie
TR 2@ 0-5 53 Ewe @GRS RER
AN H =2A/m ~{37) ©ER ACSI 3
4 Rre oI s B 2

(iv) (a) State Faraday’s law of
electromagnetic induction.

@Ae Rge pIRN  SIRER S
ferat
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(b)) What do you mean by self and

mutual inductance ?
TN SR &S S e & 3= ¢

(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

R JPI&I I9e1 Posql @OR o4fe a3
e A AR WA N| FSANOR &S
OGTT N TANRH SN Tfe1s |

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

dielectric medium ?
GRE SLH SR TEF W A & I&:0 2

(b) Obtain the Gauss theorem in
dielectric.

CIEAEES WIS MR TAD! e |
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(c) Obtain the relation between the
permittivity of the medium ¢ and

the susceptibility z,. 2+5+3=10
TG GOR AT £ OB @APed

AETTETS! Ze I WEGF A=AF FoH
4|

(vi) (a) What do you mean by
capacitance of a body ?

(Al @Bt IFT 4R WA & & 2

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

o
E =—
€0

where o is the surface charge
density. Obtain the expression for
the capacitance of the capacitor.

A o IR TG Tl 47T QOF
Meg 3w [Ags ¢Fag N

B

€0
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AR | QI QAN AR Tlel QIR
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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 CFIATER ARG Tle1 (9P QA= oIS
TANE R {Y d U (RIOR 4RI
C | 21 7371 T&d {9 A 78 I} 2,
P 4IY O IRIACA ey fe
@A 41 TR FRI =R
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