Time Allowed : Three Hours
i.

PHYSICS
rtuonline.com SeconDp PAPER

(Electromagnetism)

Maximum Marks :33
Answer the following questions. The answer to each question should not
exceed half a page.
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(a) Show that the Gauss law can be derived from Coulomb's law.
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{b) Three charges 2g, —g and —¢ arc arranged on the vertices of an
" equilateral triangle. Find the dipole moment of the combination.
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(¢) Explain free and bound charges.
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(d) Explain the Amperc's circuital law.
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(e) If ¢(x,y.z) =x*+ %+ 2% then find out grad ¢ at the point (1,2,3).
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(f) Define orbital gyromagnetic ration and Bohr magneton. Calculate the
value of Bohr magneton. ’
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2.(a) Define curl of a vector. Derive an expression for the curl of a vector in
cartesian coordinates.
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(b) Determine the curl and divergence of a vector field given by-
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3.(a) Find out potential due to a uniformly charged spherical shell at any external
and internal point of a spherical shell.
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(b) An electron of 30 BeV cnergy passes near the nucleus of an atom at a
distance of 1¢~7 cm. Caleulate the maximum value of the clectric ficld due

to the moving electron at the nucleus at the atom. The rest mass energy of
the electron is 0.5 MeV.,
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Using Laplace equation find the potential difference and electric ficld be-

tween the two parallel plates charged to potentials §, and ¢, .
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4.(a) Show that the potential at a distance R due to an arbitrary charge distribu-

tion can be expressed as-
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(b) Explain electric polarization, electric susceptibility and electric displace-
ment vector. .
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Find the value of atomic polarisability of hydrogen atom by assumingitasa
uniformly negative charged sphere.
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5.(a) What do you understand by magnetic vector potential? Derive Blot-Savart §
law usmg magnetlc vector potentlal )
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(b) Provethat j = Fv’x : , where symbols have their usual meaning.
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In hydrogen atom the electron is revolving around the nucleus in a circular

orbit of radius 5y jo~'! m. Calculate the orbital magnetic dipole moment

associated with the electron.
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