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PHYSICS
(Honours Generic/Regular)

Paper : PHY-HG-2016/PHY-RC-2016
( Electricity and Magnetism)
" Full Marks : 60
Time : Three hours
The figures in the margin indicate
full marks for the questions.
Answer either in English or in Assamese.
1. Answer the following questions : 1x7=7
wo epPTRd Ted faal
(i) State Gauss’s theorem of electrostatics.
e Ryev cvae A= 6! &t

(i) What is the work done on a charged
particle moving in a magnetic field ?

G crgs AfS 1 i @BIF esiFe e
I T =2
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| (iii) What are non-polar molecules ?

A g e
(iv) Find the divergence of the vector
A=2xi —oyj+Fk
TS fMAl (STIBR TiReRTEE e 31 ¢
A=2xi-2yj+k
(v) Define Curie temperature.

39 Tgrolx vice um |

(vij What do you mean by 1 Henry?
1 @] e & g@e

(viij What is the Maxwell's correction to
Ampere’s law ?

GFIFIRT TS GRS TRONH 2

Answer the following questions :  2x4=8
woTs 2HTRY Te

(i) What is the physical significance of
gradient of a scalar field ?

(TR (9 @S5 (SIS Sieai fonat
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(i) Write down the Maxwell’s equations of
electromagnetism.

RPOTTre CRIEER SRR ol |

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

Vr RIS 7 = xd +yj + zk TSI
r Ll

(iv) Write two properties of ferromagnetic
substance.

TP LS 757 «of forn

Answer any three of the following
questions : 5x3=15

woig fArieat fofas e Te faat :

(i) Find the electric field intensity due to
a uniformly charged solid sphere at a
point inside the sphere.

SO Wit M (e BR T [y
o1e apfes cwa aikey A

(i) Prove that VxB = y,J, where B is the
magnetic field, p, is the magnetic

permeability of free space, and J is
the current density.
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4.

(iii)

(v)

Answer the following questions :

&Nt TN A Vx B = py,d, 9 B T GifF

R, p, T [ NI GRS A, J
T ST G |

Use Biot-Savart law to find the magnetic
field at the centre of a circular current

carrying wire.

ATG-bleBT @ AT IR GOl QI 4Jig
TR @ e G e (e <)
State Lenz’s law and show that it is
accordance with the law of conservation
of energy.

(e It forar =i (8t (A R i emore
S WA veet |

Show that electromagnetic waves are
transverse in nature.

CT{et (@ RyepFam SRR Serg e |

10x3=30

O eTRY Tey A ¢

@

What is electric potential ? Define 1 volt.
If electric potential V Wlt{’lln a certain
region is constant, what 1S.the nature
of electric field inside the region ? Derive
an expression for electric potential
energy due to a uniformly charged solid
sphere. 1+1+2+6=10
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(%)

agies fFew 2 1 volt 33wt it | 7f et
<ot TS oerg fooss (agfess Rew v 7
T, (Or% HIEON foose gfes (was a3fs
& 232 ETOIR wifRs I colles GoiT A
gfes fRen «ifex elaraify fendar

Or /<

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

{I5F oI 4FY T B 3@ 1 e (F).
kel Al | TN SASTE 45 O LTI
PRI et

1F 43R (IS 499 @Ot 39”3 o189

Ry

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 cm 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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(iii)

RIS 64 TR @ e IR 1 Rge
2ifte @ T 9T LS n B ST Al
BEENRT GUIER TSSO (GIRF e [T 1 |
5 m M9 SEWRS GOIEE 8 cm IPIG SIS
O 105 S Stz | M SEST WCEE 24
ST 71T 2 AT, (Of ST T FLees TefeTe
GifFe cvag W= el 1)

Or /<l

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

W%?W SI @33 &2 Rl Rivwy
TAAGL! foTt I YOI PR T SRR
o i Sfedat

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.
5+1+1+3=10
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RyopTTe 2T qRRIRToR AMF9 QoA
TN 1 21 Sl 52 38R (o9 e I @l

Rgegada SR9T 3V/m Wi (s o
30° (FITS 64T M GIFT ¢ 3B IF (O
*Bf%R (o337 I ey ==

Or /<t
(@) If A=xzi-2y°2%]+xy’zk, then

find V.A and Vx A at point
(1-1,2).

(b) Prove that ¥ x Ve =0, where
@ =x’yz. 3+3+4=10

(@ 3 A=xz-2y°22] + xy’2k =

o (1-1,2) e 7.4 wiw
VxA el 1)

(b) W‘TW §x§(o=o,w¢=x2yz
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