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PHYSICS
(Honours Generic/Regular)
Paper : PHY-HG / 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 any seven from the following :

1x7=
ol Rt AreslT Tel fa ¢ ~
(@) What do you mean by solenoidal field ?
SrEmaree (e e 3@ 2
() What is the unit of electric flux ?
e ST 7 & 2

(c) Define capacitance of a capacitor.
G347 I 4RI i@l
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(d) What are polar molecules ? -
Ky F 2

(e) What is electric polarisation ?
QYT (R T & @t 2

() Define dipole moment.

A= arRs ke fa

(g9 What is mutual induction ?
AT i F 9
(h) What is the significance of V.5 =0 ?

Where B represents the: :
em
field ? Agnetic

V.5-0 1 Rowe & ? Y% B
P SA T o

(i) State Faraday’s law of €.m. induction

() Give an expression fi di '
or
t 1splacement

2. Answer any four from the following .

o AR DI o Y Bt e

(@) Define line integral and surface
integral of vector.

U oW % b R e )
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(b)

©

(d)

(e)

- {g)

The electric potential in space is
given by V =3x + 4y-7z. Find the
expressions for electric intensity.

@ e Ry ST v =3x + 4y-72
0 o Ryge o eiers oo I

State the Stoke’s theorem of vector
and give its mathematical expression.

e SqaBt iR oi AARe et ARy e

Discuss the significance of
displacement vector.

TR (TR (I Ao FU |

Differentiate between paramagnetic
and feromagnetic material.

SRIFTRT TR CIGTIW ML #iidy )

What is the value of V.B and VxB
for points inside a current loop ?
#RIZ 51 GBI foeI® V.B W% VxB I AN

=
Find out the capacitance of earth.
(Radius of earth = 6400 km)

R aIvTY Tleredt|
(7T T = 6400 km)
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(h) Define magnetic permeability and
susceptibility.

AT ATl SR Ry AR |

3. Answer any three from the following :

5x3=15
oW Rigseat fonIT Te i s
(@) (i) What are scalar and vector field ?
Give example of each. 2+1=3
(T SR (O3 (T & 2 Ao
Trzsd |

(i) Define vector triple product. 2
(o3 fa-odm ket faa |

(b) Prove that curl (SA)= ScurlA+ v Sx A
oM I @ curl (SA)=ScurlA+ VSx A

(c) Use Stokes theorem to prove
VxVg=0.

R @ acm.aﬁ (TSI @ V x Vg=0.
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(d)

(e)

(9)

(h)

Show that E=-VV where E and V
represent electric field and potential
respectively.

M @ E=-VV I E SR V A
FAPIE [AYET (7 2R i Ko @ |

State and prove Ampere’s circuital law.

GFoFIg 5EIT el T

Derive an expression for co-efficient of
self induction L of a single coil.

AN @dice L I a4t 3P faan

Find out electric field due to uniformly
charged solid sphere using Gauss’s

law.

ATsT M@ I IR IO RS (9Nvt
I B AR [APRSF CFa T Tferear |

Find out the expression for mutual
inductance of two coils.

W POAR TS AR A @l
o i Bfereat |
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4.

Answer any three of the following :

o) Rl fofst e Tes fml ¢

(@)

(b)

(c)

10x3=30

State and prove Gauss’s theorem of
electrostatics. Apply the theorem to
calculate the electric field due to a

plane sheet. 1+5+4=10

R cvae 15 @it FiR emid =1
R G A G4 T TR AR Rperwas
a3 P Sfereat)

Define electric potential. Derive an

‘expression for electric potential due to

a dipole at its —

() axial line (i) equatorial plane

| 1+5+4=10
ﬁmﬁma@mumma)wﬁn

(u)ww?tawﬁmﬁw AP R
At

Defme the three electnc vectors p E
and D. Show that D= aoE +P. Also
give the units of D and P.
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#

(e)
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(d) State Gauss’s divergence theorem.

Use Gauss’s theorem to evaluate

IIF—.ﬁdS R thre
s

F=(2x+3z)i-(xz+y)j+ (2 +2z)k and
s is the area of a sphere having
centre at (3, -1, 2) and radius 3.

SMTHT A Ot Frt | @R @ et IR
Hﬁﬁdsam%ﬁw T

F= (2x+32)i-(xz+y)j+({y? +22)k ==
s @7 (3, -1, 2) (F® 9 8 3 IS

TR oI |

State Biot-Savart law. Using Biot-
Savart’s law, find the expression for
the magnetic field at a point on the
axis of a current carring circular coil.

BSOS A 1 IS F=wHt
fordt | AEG-51ee @ o IR 21X sife
@R PN BN T @ Re i
cFg Py =1
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() Write the Maxwell’s equations of
electromagnetic wave. Find the
electromagnetic wave equation
propagating through vacuum and
calculate the velocity of
electromagnetic wave in vacuum.

Rge 7oA ORI (Fq© CRIRER JAL6!
B ERe RIS S39" TEAC!
olf$R T oI W @ 94 T4 |

(g) Derive the equation of continuity.
What is its significance ?

FaRftmeR ANTER 23 AN Threzt| @3
TR @R & e

(h) (i) Find out the electric potential due
to uniformly charged spherical
shell at a point outside the shell.

5
PR RS (IR @AF GBI
e R @bt Repe (g Rew
Wi S|

(i) Find out the expression for

capacity of parallel plate
capacitor. 5
TR I (T 4G B} 2

i Sferear
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