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( Electricity, Magnetism and
Electromagnetic Theory )

Full Marks : 80
Pass Marks : 32/24
Time : 3 hours
The figures in the margm indicate full marks

Jfor the questions
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Answer in brief :
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“The capacitance C of g capacitor is

proportiona.l to its charge Q.” State
whether the statement ig true or false-
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::;W much electric flux will come out |

.ough a surface § = 10j kept in an
electric field & =27 44} + 3fo
220 v, S0 Hz
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taken by an a.c. voltage
to change from its peak
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Define j i
¢ Intensity of Mmagnetization
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(3)

81 R TR RFIT x = 4{cos nt + sin 7t)
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If the displacement of a particle is

represented by x=4(cosmt+ sin nt),
what will be its amplitude?

¥% 4 WK 40 cm 74 O’ oS R @[
mmx«WwWﬂ‘lW?

What will be the maximum wavelength of
a stationary wave produced in a 40 cm

string tied at both ends?

o TP 6370 km T W T
AT VR TR T X7 o
The radius of the earth is 6370 km. What

will be its electrical capacitance in pF?
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What are polar and non-polar
molecules? Give examples of each.
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Show that the current lags behind the
voltage by a phase 1/2 in an inductive
circuit.
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What is ma: . . 5
LS gnetic dipole moment?
Mention its direction and ST unit. (a) FfRpe oIt Sl ot = o 90 1 9@
& el FR <51 T SRR wfZS MR
(€ O arwer wn foyy wopEeE O el Rrs RYCFE o Sfed | |
SRR ] I TR I R 2 State and prove the Gauss’ law in
Define magnetic . L, t9 electrostatics. Apply this law to find the
value for g dpermeablhty : What18! P electric intensity at an internal point ofa
= #7¢ paramagnetic materiel non-conducting charged solid sphere.
1/ M3z .
SIE iR 2Ry | .
Distiniguish  begy e ot (b) B, P o D @& (e IR e fm
ee i ment. .
current ang conduCtiol;-ll displace o Bzt TS T T 0
current. i - o
Define the three electric vectors E, P and
“ ? A 2R biers R Ty TR @b D and establish a relation between them.
™ ¥ (o
Com N M g Ry 297 :
Point ulte the magnetic fluy gensity at # 0 @@ R W® @ C = T oo
conduct, away from a long straight fraRgerEe @ E AGT 39 TR @Al
" CAITYing a current of 6 A. oo qRFOE T MW eerrif Sforea |
T TSR S &7F WA B @m0 .
" RO S oy 1 N o
LS © QRN SR @1 20 ms A constant e.m.f. E 1S applied to a circuit
P 50 < containing a resistance R and a
A L@l WHZI RoFr 10 o capacitance C. Find an expression for
The SPeed of 5 7 TR 2 ) charge on the capatfltor at any instant.
and jtg freque:’av.e In a string is 20 ms~ V\'Ihat. l?s meant by time constant of the
ls)i?f:se i eren:::y lsbso Hz. Calculate th® circuit
| lated ot , o CCtWeen two points
8P/2 Strlng. v stance of 10 cm on the ‘
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Answer any three questions :
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30000 QY 10 v ¥ 1000 /2n Hz
TR BOR GICS exifimsicy siegs IR
?3% WR N Ram 23?7
L l’iscuss the meaning of resonance and
Ci::?:less of resonance i a series L-C-R

It. If an inductance of 1H, a

"2 uF and a resistance of :

are connected i seriestoa 10 V

source of frequency 1000 /2n Hz

What wip v
Circuitp be the peak current in the

What do
Its stren
Potentj

y2u mean by maen etic shell and
Derive |

at g oo €Xpression for the
shell, Polnt due to a magnetic
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a magnetic field, avioyr when placed in

(a)

(b)
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State Ampere’s circuital law and apply it
to find the magnetic field at any point
inside a long solenoid.
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Deduce the following equations :
—,
-
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where the symbols have their usual
meanings.
mfte (o237 R 7 BAOET oot foray we
S 91 1

What is Poynting vector? State and
establish Poynting theorem

RS R (T FAR SRR Qo R BT

7x2=
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Derive an expression for elocity -of
transverse wave in a Stﬁng.
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Derive an expression for velocity
sound in a gaseous medium.
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Distinguish between stationary waveé |
and

) : a
Progressive  wave. Find :

. . a
mathematjc,) €Xpression  for
Progressive waye.
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