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Third Year (T.D.C.) Science Examination, 2017
PHYSICS

" (Electrodynamics Electromagnetic Waves & Relativity)
Paper-I1 .
Time Allowed : Three Hours
Maximum Marks : 50

PART-A (@US-31) [Marks : 10
Answer all questions (50 words each).

All questions carry equal marks.

st yee sitEd ¥ v TR @ SW 50 W 9
siferes 9 =/l

gt g & fF GuA B
PART-B (@Ue-9) [Marks : 25

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.

o TFE § 9 TH-UH T I gC, B we IR
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PART-C (@UE-H) [Marks : 15
Answer any two questions (500 words each).

All questions carry equal marks.

FIE S WY BT TR I FN ST 500 TR D
aifa T =/l

gl e ® i wuH )

PART-A
(@ue-37)
1.  Answer the following questions :
Frefafea ot & 3 ﬁﬁ'ﬁq 4
@) Explain  the principle of Mass

Spectrometer.
TN WRH w1 fagr ey

(i)  Explain the concept of displacement

current.
e &m0 1 STIYReT w gHEEy
(iii) What do you meant by Coulomb gauge?
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(iv)  Obtain E and B in terms of vector and‘

scalar potentials.
wftn 9 oIy fawva & W H E9 B &
W TS|
(v)  Explain the total internal reflection.
ol SR TEd H HHEAET
(vi) Explain Doppler effect in light.
yoTer § TR W W1 GHERT
(vil) Write postulates of theory of relativity.

smifyerar & fagra & IRl fafey

(viil) Explain the negative‘results of Michelson-

Morley experiment.
EPeTH-HIel T & TehIcas qiemHl &
HHART! -

(ix) What do you mean by Time like and Space

like interval?

WA 9 STHNEq SR W 9 F
T 7?2

(x) Explain the Minkouski space. 1x10=10
fi=rien! AN 6 THIET
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PART-B B
 (@vea)
UNIT-1
(3oTE-1)
Draw diagram and explain working of velocity
selectors. 5
Sfed oM@ W W A TEASR wT fmartary
HHLART

= —

Derive the boundary conditions on £, B, D
and H. 5
E,B,Dd H=% fau dwm yfey =ge=
HIFT)

UNIT-1I

(hTE-11)
Explain Brewster's law. How can we obtain
polarized light using it? 5
T 1 Fram wwEEe st el ¥ ' g
THRT FY I H TR 87

Derive Fresnel's equation and obtain reflection

coefficient for normal incidence on dielectric

boundaries. 5
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WEER TR W e e & fan e
YHIRTOT Seq— HIMT a4 Yo TONF T wH
EICEETIE L

UNIT-II1

( 3eTE-111 )

6. Derive the wave equation for propagation of
electromagnetic waves in a conducting medium
and explain the attenuation. 5
Tk HIEAH & TR TTa-graeia ol & g
% faq w1 FHEH e Hig qur afive @y
REEIE

7. An electromagnetic wave is incident normally
on a conducting medium. Evaluate the reflection
coefficient (R) and show that for a perfect
conductor R = 1, 5
Th fogd geeE w0 fedt S 998 W
ATy rafed 8 W |1 TEd [rE (R) 6
A F HINC T <9ieq 6 T gda: s &
o R = 12 2

3162/AG/3,900/52 5 P.L.O.



»

10.

UNIT-IV
(FHTE-IV )
Describe the geometrical interpretation of
Lorentz transformation and explain space-time
diagram. 5
AR BRI & S FE9er 1 90 g
AT GHI-STRNT IRE 1 THAEY
Show that (i) x%+ y?+ z2—c¢%t?and
(1)) dx dy dz dt remains invariant
under Lorentz transformations.
5
TWEC fF (1) x2+y2+ 22— 2 AN
(i1) dx dy dz dt TR TR H ¥
W gl
UNIT-V

(3FE-V)

Derive the following relation for variation of

mass with velocity :

m = ==,
Ji-v?/¢ 5

TomE H a1 % Y uiedd <9 9 e ey
T A HIfIT

m=—0
1—v* e 5
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11. Derive the Einstein's mass energy relation-

12.

5
AR B g w I P

PART-C
(@us-¥ j
(i) Whatis Sect inductance? Obtain the value of

sect inductance for a long solenoid.

(ii) Derive an expression for energy stored in an

inductor. 4+3V%
1) w-ﬁwaw%?@a@qﬁama%m
3R TOTeR 1 A T R

Gy TR T o wufed S @ fC ST
Hf

13. Using Maxwell's equations derive wave equation

for electromagmetic waves propagating in vacuum

e its velocity. Also prove orthogonality

and evaluat
5424

of E and B for these waves.
S el G ¥ fi F A
faega-g==ia N & fom T TR 3‘5!*“1:"
aﬁﬁmwméﬁmﬁm\ﬂ%aﬁf@?ﬁ‘l

M%'sﬁauﬁwﬁml«:alamﬁa%\
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14. Explain the radiation from an oscillating
dipole and deduce expressions for radiation
fields (E and B), T4
Sl FRY T foym @ vew fafed @) BRI
T T e (F 9 B). @ fo g W s
i) '
15. Discuss the following :
frefafen #t sareq HINY
(i) Length contraction
AR H G

(1) Time dilation
Fr-fs:

i) Relagivtstic additio of velocities.
M B ity e

16. Deduce the transformation equation for

2Y042Y+2%

electric and magnetic fields and hence prove that
E?-C*B’is a Lorentz invariant. 9+2%%
Ry @t o B e e
T I T U R B crpe v o
e = @)

Hokkok
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