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First question carries 9 marks and is compulsory. First question has six parts of short answer type. Other four
question carry equal marks,
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If A =x%zi — Zy'sz J+ x_yzzk.find V . A at point (1,—-1,1) '
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Show that in a uniform electric field electron experiences torque but not the force.
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Define electrical susceptibility and write its relation with dielectric constant of medium.
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State Ampere's law. Express it in differential form.
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Define magnetic susceptibility X, and relative permeability My and the relation between them.
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Prove that the characteristic impedance of e m wave in free space is 377Q
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UNIT -1 /%=T$ - 1

Find an expressiod to build a uniformly charged sphere und using this calculate classical radiug

3
of an electron,
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Define the curl of a vector field. Find its expressieh in cartesian coordinate system. Give its 3
physical significance. g ‘)
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UNIT-II/3&E-11 "

Derive the clausius Mossotti relation between electrical susceptibility and atomic

polflriz:ibility. 3
TR mﬁﬂmm%qmm—mm%mr.
Find the electric field due to a charge placed in dielectric medium and deduce G

auss law. 3
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Show that potential b at a point situated at a distance R from the discrete charge system is given
by :
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4. () What 18 magnetic veetor potential 7 Derive the poisson’s equation V4 A = ~ p,,J and

deduce Bio-Savart's law using magnetic vector potential.
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M A magnetie field of 4 Weber/m? ja .1pp]1eﬁ'i:':erptnd1cu]ar to the orbital plane of an electron

moving in a circular orbit of radius, 3 A® wlthm an hydrogen atom. Find the change in
magnetic moment of electron. '
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The magnetic susceptibility of magnesium at 500 K is 1.25 x 10~ Find the temperature
at which the magnetic susceptibility shall increase to 1.6 X 10~?.
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UNIT-IV/E®TE -1V
3. (@) Write Maxwell's equations of e.m in differential form giving physical significance of each.
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(b) Prove that radiation pressure from totally reflecting surface perpendicular to plane e.m
waves is double of the total absorbing surface. https://www.uoronline.com
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The electric field within A plane electromagnetic wave travelling in free space is expressed

as:
E.1'= 0

E, = 0.5 cos {2:: x 10% (t - %H

E.=0
Find the following : 241
(1) Wavelength, position of polarisation, direction of propagation of e.m wave. the

magnetic field wave.
(i) average intensity (the energy ﬂux per unit area)
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E,=0
E, = 0.5 cos [zz x 108 [t - f]]
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