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PHYSICS
J. ( General )
( Current Electticity, Electrostatics
and Magnetism )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the questions

~ Answer either in English or in Assamese

1 Answer the foliowing questions in brief ; 1x7=7
wore R enpREd oRE e :
Q} (a) Name an electrical device which does
not obey Ohm’s law.

W’Wﬁﬂﬂrﬁmmwﬁmqﬁ«m
T 101

(b) Write down the SI unit of mtenslty o f
magnetic field .

PP cwad Bgel HI SI 6T oy
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(d)

(e)

@

‘Answer the following questions :

(2)

What is the basic cause of indticed
e.m.f.?

wIRE Ryese 1 R @RR GifR IR &7

Which physical quantity is conserved in

the equation of continuity?

it NI FERY SIS A TR
7 :

Write one difference between
diamagnetism and paramagnetism.

“"Wwwwﬁmwﬁm

What do you mean by eddy current?

SRS 2R I ¥ 38 2

Write down any two factors on which
current sensitivity depends.

SR RN 6 1 R @ICAT o1 ST
a1

oS TR ey e fo

(@) * Define electric dipole and write down its

A7/807

SI unit.
g‘ﬂwﬁﬁﬁ—mwﬁmmmmm
P '

{ Continued )

2x4=8
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(3)

(p) The current through a coil of self-
inductance with . L =40 mH changes
with time as i = (10t2 +3t)A. What is the
voltage developed across the coil at the
instant t =10 milliseconds?

L =40 mH TR FoN BRI @Rl 2=
IE t3 OO i = (10¢2 +3t) A Rolest =i =W |

t= 10%%@@%@33137
g [ 237

(c) Define current density. Write down
continuity equation.

Q12 TG IR Tl | ST FRAICH! B o

(d) Prove that. D =¢oE +P, where the
symbols have their usual meanings.

o919 ¥4 @ D =€oE + P, ¥’ foz@r few

YR oy SPIRR |

3. Solve any three of the following problems :

‘ : 5x3=15

wﬁmﬁm%ﬁﬁwmmﬂw:

(a) The resistances of the four arms of
a Wheatstone’s network are 5, 5, 5,
and 52Q. The resistance of the
galvanometer is 40Q and the battery
supplies a current of 0-2 A, Calculate
the current through the galvanometer.
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(4)

TP AT (IR IS fawr W 5,
5, 5 9F 52Q| CELST AT @Y 40 Q
HF @ORE Tfe RIW T 02 A 2,
RS RABRY T oIS 2R e ey
1 '

A source of emf 50V r.m.s is
connected across an air-cored coil.
When the supply frequency is 50 Hz,
the power consumed is found to be
100 W, whereas when the frequency is

" increased to 100 Hz, the power becomes

SO W. Find the self-inductance and
resistance of the coil.

Repeorre @1 50 V 'r.m.s3 @bt Bt oy
T e @ T R AR FNT
S0 Hz, *f& IXT® T4 100 W, g T~
100 Hz =1 afeee, cofem =feq g Z'atsr
SO W. FoTBR TP WF @R I A7
Ra Il :

A magnetic field of (4-0x1073 ) T exerts
a force of (40i+3-0j)x10°1°N on a
Particle having a charge of 1-0x10~° C
and going in the X-Y plane. Find the
Velocity of the particle.

X-Y swoee afS IR @ 10x10° C
SR TR R SIS (4-0x1073 k) T IR
PRwg @9 (401 +3:07)x1071N 39
AT 3¢ | FAPIBR 39 By 11
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(d) A series L-C-R circuit has a coil of
inductance 0-1H, a capacitor of
capacitance 100puF and a resistor of
resistance 120Q. If an alternating
voltage V =150sin50tV is applied to

‘ the circuit, then find impedance and

.V

_power factor of ‘the circuit. What are the
r.m.s. voltages across L, C and R?

Wb el LC-R TAo & FAGR
TG BE 01 H, YRFI {9Fg 100 pF
HF @I @Y 120 Q. I$5© I o1 «iRISf
AT V =150sin50t V &GS I [, (S
[ENGBR Ay 9 AN @IF Ry w411
TGN WAR® L, C ¥ RI AORE
AR % o RS o6 Refa =11

4. Answer the following questions : 5x3=15
wers Rl eppTye ed for
(a) State and prove Gauss’ theorem in
electrostatics. .

fiq Ryes cFas MO ooy forar w1
o 4 |

(b) State and prove the reciprocity theorem
in case of mutual induction. |

ool SR RIS IR oot o
I O 2 I
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(6)

What is a magnetic shell? Find an

expression for the potential at a point

due to a magnetic shell.

R e R @rn 9 R R o
QR IR @A [o1 PR Serea |

Answer any three questions of the following :

TS i reprpT R T R B i -

(@)

(b)

(c)

A7/807

Establish the relation for the growth of
transient current in C-R circuit.

CR [ @b CoRhE o 6

AR STRI® <57 1

Find the expression for the capacitance
of a spherical capacitor.

CIFIR 49F «@BF YReeq SoPEIM <5
Soiear |

Define intensity of magnetization,
Magnetic susceptibility and
Permeability. Give their SI units.

RIT A=y, PR oISl WF PSR AE
o | Prites s1 9 o |

5x3=15

( Continued )




(7))

(d) Derive the expression for current in a
series L-C-R circuit with a.c.

AR oz I ARG L-C-R TR BR
SR T (o038 OF R 2_T e e

. ) I}
(e) Write short notes on the foilowing :
wore TR oY e o -
(i) Transformer ‘
FNIP

(ii) Electric polarization

AP IS

* A K
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