3 (Sem-2) PHY

2017

PHYSICS
( General )

( Current Electricity, 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 following questions in brief : 1x7=7

wore Rl 2T YL Ted o

(a) Name an electrical device which does
not obey Ohm’s law.

o' RR oft Joon tapfes wnien @@
Ty T4

(b) Write down the SI unit of intensity of
magnetic field H.

PIRN el el HI SI 439 famn 1
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(d

(e)

(9)

2. Answer the following questions :

(2)

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

=R Regesrer 3= R caem (e v 6 2

Which physical quantity is conserved in

.the equation of continuity?

SRR TS ERRY ST TR T
q?

Write one difference between
diamagnetism and paramagnetism.

HOPFY WIF SREFEN WE B N1 o |

What do you mean by eddy current?

RS oI e 3 @ 2

Write down any two factors on which
current sensitivity depends.

ERIZ IS (ST 41 R AT o1 Bomey
o

T fid erpryRs e faa

(a)
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Define electric dipole and write down its
SI unit,

%Wﬁ-mwmwmsmw
|

( Continued )

2x4=8

-l

(b)

()

(d)

(3)

The current through a coil of self-
inductance with L=40mH 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 TN FoT B @R 2R/2

AN 3 OI0S i = (10t2-+3t) A oot s = |

t =10 fifiere T8 TeAMGR TN R
w59 e 232

Define current density. Write down
continuity equation.

RTS TSR IR o1 | T N1 o o

Prove that D =goE +P, where the
symbols have their usual meanings.

oM ¥ @ D =¢4,E + P, ¥’ HzEam few

YR S IBIRCR |

3. Solve any three of the following problems :

5x3=15

wore fiar R e fRoMet PR e <

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

()
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(4)

BR8N (OIFY (IR Iy =iy S,
5, 5 9% 52Q| (e A0RT @Y 40 Q
IF @ORE TifFe s/ 1 02 A 2w,
RS RbRT Mo RIS oA I A
41 '

A source of emf. 50V r.m.s is
connected across an air-cored coil.

~When the supply frequency is SO Hz,

the power consumed is found to be
100 W, whereas when the frequency is
increased to 100 Hz, the power becomes
50 W. Find the self-inductance and
resistance of the coil.

ROSET I 50 V rom.s3 @1 Be amcf
TOA TC I& FN (R @IS T
50 Hz, & IS Ta 100 W, 37 7%
100 Hz ¢ 3foea, cofem W T4
50 W. DA T WF @4 T4 fefy
9 |

A magnetic field of (4-0x10~3 &) T exerts
a force qf (4-01°+3°03')><10‘1°N on a
particle having a charge of 1-0x107% C
and going in the X-Y plane. Find the
velocity of the particle.

X-Y oS e IR 4@ 1-0x10°2 ¢
SR FP B 89S (4-0x1072 K) T TFE
PIFCR 9 (401 +3-0j)x1071°N
S I | FAPER @1 ey w7 4

( Continued )

(5)

(d) A series L-C-R circuit has a coil of
inductance O0-1H, a .capacitor of
capacitance 100pF and a-resistor of
resistance 120Q. If an alternating
voltage V =150sin50tV is applied to
the circuit, then find impedance and
power factor of the circuit. What are the
r.m.s. voltages across L, C and R? .

B e@E L-C-R IS 47 FEAON
FHARDT BIF 01 H, YRFI 4RFY 100 pF
F @I @14 120 Q. IS I 961 RIS
ReT v =150sin50t V ol ¥4 =, @
IENBR afsqr o1F e @aw Ry T4
IGNe RS L, C WF RI 2R
TS 1% 351 Reg w1 fdfa w1 4 '

4. Answer the following qﬁestions : 5x3=15
$F O ﬁm PRI Tes fora :

(@) State and prove Gauss’ theorem in
electrostatics.

1 Ryt oo o= Topemachl v e
o 390 |

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

o SR (FES JReRR Teremachl fora
F OFF o9 T4
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(6) | | . (7)

(¢ What i.s a magnetic shell? Find an @ D eﬁve the expression for current in a
expression for the potential at a point . series L-C-R circuit with a.c.
due to a magnetic shell.

- : RS sar W efE L-C-R T LBE
pE e fr e o (e Re pee TS T (O08 O RS 2= eRPRIR fef
R AR R Reg eFraf Senea | Fl
(e) Write short notes on the following :
5. Answer any three questions of the following : ? 1 Core o
5x3=15 ‘ (i) Transformer

ors Al 2R R e fefabm T fora TS

i) Electric polarization
‘(@) Establish the relation for the growth of @ P

o
transient current in C-R circuit. | W R
C-R TR PBre w2z It/ '
AFPRIPCET JRTB 40 |

* A %

(b) Find the expression for the capacitance
of a spherical capacitor.

CIEPR 4R BR ([P AFPAM o F
Bferear |

(c) Define intensity of magnetization,
magnetic susceptibility and
permeability. Give their SI units.

AP AR, FIF AT WF ARIOR A J
firs 1 Fidee ST e fore | |
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