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PHYSICS
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Course : 301 .

( Electricity, Magnetism and
Electromagnetic Theory )

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. 5 Teq fam : 1x8=8
Answer in brief :
@ “49F DR T C WR WA Q3
SIS 17 BRECHT T $91 2

“The capacitance C of a capacitor is
proportional to its charge Q.” State
whether the statement is true or false.
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() R =2 +4] +3k 4R Rpeced 93T© @l
$=10] cvar wows RW GpRe
fRofsw 2’37

How much electric flux will come out
—> ~
through a surface S=10j kept in an

electric field E =21 + 4}' +3k?
(¢ 220 V, 50 Hz *f3% Reww 7w M1 o=@
w0 F3E A T e X7

What is the time taken by an a.c. voltage
of 220 V, 50 Hz to change from its peak
value to zero?

(d) TIOEA eerd e fid o

Define intensity of magnetization.

(e) *FIEMS ROGTIN SR/ @R eePRIFKE
foran

Write the expression for velocity of
electromagnetic wave in free space.

() IEG-TSH AT (ST oS sy |

Write Biot-Savart law in vector form.
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(g) uﬂﬁl FIH TR NPT x = 4{cos nt + sin 7t)
T WR RER Ryw 232
If the displacement of a particle is

represented by x =4 (cosnt +sinnt),
what will be its amplitude?

(h) R IRE 40 cm O OR qoRTe. R =
Tl SRR A S0l ¥ 2
What will be the maximum wavelength of

a stationary wave produced in a 40 cm
string tied at both ends?

2. (a) %7 I 6370 km e TR @YST
qIFe M TS TS 92 2

The radius of the earth is 6370 km. What
will be its electrical capacitance in uF?

(b) (TS IF AHFFO Y FIF QAR ? AT
Sz faa o 2

What are polar and non;polar
molecules? Give examples of each.

c) CI3ST @A SMPRYE IS 4a=d 7 Rowq
TelE /2 ARk = o[/ : 2
Show that the current lags behind the -
voltage by a phase n/2 in an inductive
circuit.
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() e o ame WA & W2 T fer o
SI ¢3¢ TEy T 2

What is magnetic dipole moment?
Mention its direction and SI unit.

() (e owTeR e | SepE e
ST e IE T T 2

Define magnetic permeability. What is its
value for dia and paramagnetic material?

i) SR 2T SR SRAE 4T N for 2

Distinguish  between  displacement
current and conduction current.

(g) 6 A 2T OIS A A TR bR o
1 m we G TR T e 297 2
Compute the magnetic flux density at a

point 1 m away from a long straight
conductor carrying a current of 6 A.

(h) o SRS s (A TR @ 20 ms ™}

W@ TR F9MIEE 50 Hz | SRR 10 cm
RS ¥ B R e [ 2

The speed of a wave in a string is20 ms™*

and its frequency is 50 Hz. Calculate the
phase difference between two points
situated at a distance of 10 cm on the
string.
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3. R e fRE e Tew for - 7x3=21

Answer any three questions :

(@) TR A6 BT P S el T | @}
5 e IR @B IR FARA RS T
et RTe Rygecsad o)en S |
State and prove the Gauss’ law in
electrostatics. Apply this law to find the
electric intensity at an internal point of a
non-conducting charged solid sphere.

(b) E’,?’Wﬁa‘immﬂmﬁm
o PrEey TES T O 90

Define the three electric vectors E R :P) and
B and establish a relation between them.

(c) @TWRWWCW?@QW
fRgesee @ E g 9 == @I
Z6T (TS P A ol Sferea |
TSGR T £9F A [ 32
A constant e.m.f. E is applied to a circuit
containing a resistance R and a
capacitance C. Find an expression for
charge on the capacitor at any instant.
What is meant by time constant of the
circuit?
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(d) @ L-C-R I$N IOR AR SF SFARI
Srrer T R 3@, BN F0 1 9B ARRE
[ SF 1 H, 45F 0-2uF &
3000Q @¥ 10 V ¥& 1000/2n Hz
FORITY TCH NS CIARESIR JIC19 IR
FTAGE RA™ TW . Rm 239
Discuss the meaning of resonance and
sharpness of resonance in a series L-C-R
circuit. If an inductance of 1H, a
capacitance of 0 -2 uF and a resistance of
3000 Q are connected in series toa 10 V
AC source of frequency 1000 /2n Hz,
what will be the peak current in the
circuit?

4. (@) TIFW AN WF R M (strength) T &
@7 b1 FIRN (AR IR @A Rpe fisaw
SPPEIRY Sferear | 3+4=7
What do you mean by magnetic shell and

its strength? Derive an expression for the
potential at a point due to a magnetic

shell.
(b) SHFIE MY FE QA TIF (TS Feq
63 ToCE S 1 | 140=3

What are diamagnetic substanceg?
Discuss their behaviour when placed in
a magnetic field.
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5. R e PR Te 7x2=14
Answer any two : :

(a) aﬁwm%ﬁmﬁﬁﬁmﬂaﬁ
<51 N v SeRdd Qe R 59
caq ARl 4T 70

State Ampere’s circuital law and apply it
to find the magnetic field at any point
inside a long solenoid.

(b) TR ARFID YOI AR A1 ¢

TS BERNT IR 9 I IR |

Deduce the following equations :

V.-B= OandeE‘)——%g

where the symbols have their usual
meanings.

() B 5T oo owFbeR Toem B e
oAfSD F91 1

What is Poynting vector? State and
establish Poynting theorem. ‘

6. (o) O R A TR SIOF ([OR AFPRI b
Sferean | 6

Derive an expression for velocity of
transverse wave in a string.
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Fy

3/ Or

QI o NS Y R AR 9Ol
g F 6

Derive an expression for velocity of
sound in a gaseous medium.

(b) TSR AF AN ORW Ly B o
SR o9l WO A R e <% |
2+3=5
Distinguish between stationary wave
and progressive wave. Find a
mathematical expression for a
progressive wave.
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