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Paper : PHY-HG-2016/PHY-RC-2016
( Electricity and Magnetism )
Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.
1. Answer the following questions : 1x7=7
GeTq PR Oed Al
() State Gauss’s theorem of electrostatics.
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(i) What is the work done on a charged
particle moving in a magnetic field ?
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(i) What are non-polar molecules ?
SESRACSC RS

(iv) Find the divergence of the vector
A=2xi- 2yj +k
et Rl (ST BiReRTemR ey i 2
A=2xi-2yj+F

(v) Define Curie temperature.
4 SO e |

(vi) What do you mean by 1 Henry ?
1 &R et & gt

(vii) What is the Maxwell'
S C :
Ampere’s law ? orrection to

AR TS G e Fe

2. Answer the following questions - 2x4=8

OoTq SHTRE el

() ~What is the physical significance of
gradient of a scalar field ?
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Write down the Maxwell’s equations of
electromagnetism.

RyJOpTeT GISIEeT FRFCPTR |

Find Vr, where 7 = xi+yj+zk is the
position vector.

Tr R TR TS F = +yj + zk T TZA
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Write two properties of ferromagnetic
substance.
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Answer any three of the following

questions : 5x3=15
wo firlal fofAot s Teq fra :
(i) Find the electric field intensity due to

(it)

a uniformly charged solid sphere at a
point inside the sphere.
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Prove that Vx B = u,J, where g is the
magnetic field, u, is the magnetic

permeability of free space, and J is
the current density.
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(iii)

(iv)

AN FM @A Vx B = py,J, T© B 2 Gz
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Use Biot-Savart law to find the magnetic
field at the centre of a circular current
carrying wire.

RGBT 4 AT IR <5t e el
TR % o Give owg Ry =1
State Lenz’s law and show that it is

accordance with the law of conservation
of energy.

CTE AUt ol O (igedt ('S i g
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Show that electromagnetic waves are
transverse in nature.
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Answer the following questions : 10x3=30
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U

What is electric potential ? Define 1 volt
If e.lectl.“ic potential V within a certain
region 1is constant, what is the nature
of electric field inside the region ? Derive
an expression for electric potential
energy due to a uniformly charged solid
sphere. 1+14246=10
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What do you mean by capacitance of a

capacitor ? Define 1 Farad (F). Obtain

an expression for capacitance of a

parallel-plate capacitor.

Why is not possible to make a spherical

capacitor of capacity 1F?
1+1+5+3=10

HigF OIT 4ITg e [ g 1 (@IC (F).
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Using Ampere’s circuital law, calculate
the magnetic field inside a solenoid
carrying current I and having n number
of turns per unit length of the solenoid.
A solenoid 5 m long and mean diameter
8 c¢m has 10° turns. If a current of
2 A is flowing through the solenoid,
calculate the magnetic field inside the
solenoid. 6+4=10
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What is mutual inductance ? What is
its SI unit? State reciprocity theorem
and find the expression for mutual
inductance between the two coils.
1+1+2+6=10

SO 2 BA9 SI v 52 RslSro Ry
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(iij) Establish the equation of continuity of
current in eletromagnetism. What does
it signify ? What is Poynting vector ?
Calculate the magnitude of Poynting
vector if an electromagnetic wave with
an electric field of magnitude 3V/m
generates a magnetic field of magnitude

6uT at an angle 30° to it.
S5+1+1+3=10
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(@) If A = x?zi -2y°2%] + xy’zk, then
find V.A and VxA at point
QL19):

(b) Prove that VxVgp=0, where

+3+4=10
qp:xzyz' <

@ @ A=xd -2+ 7k

ot (1-1,2) @ V-4 =¥
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(b) AT TxVp=0, T 9=xyz

300
i
BO3FS 0031




