PHYSICS
Seconp PAPER
(Electromagnetism)
Time Alowed: Three Hours Maximum Marks: 33
. Answer All questions.
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Write your roll number on question paper before start writing answers of quesuons
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1. Answer the following questions. The answer to each question should not
exceed half a page. 1'2x6=9
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(a) State Gauss's Law and Deduce its equation in the differential form. 1%
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(b) Assuming the electron being an uniformly charged sphere. Calculate the
classical radius of an electron. 1%
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(c) Derive Laplace's and Poisson's cquations starting from the differential
form of Gauss's Law. §7!
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(d) Whatis the significance of negative sign in the relation dU = '“%E-d—r 1%
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Clausius Mossotti relation. ] %
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(f) Define Bohr magneton. Find its value.
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' (a) Prove that the curl of a conservative field is Zero 3
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(b) Sh_ow that YxE =0 : 3
Where E is Intensity of Electric field.
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Prove the Identity:

VxVxE‘:V(V.E)—VZE

i.e. culcurl E= grad div E -V?E
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(a) Prove that the magnitude of the electric field of a charge moving with
constant velocity is:- . ' 3
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Where the symbols have their usual meanings.
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(b) An electric field produced by stationary charge in a system S is given by:
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Deduce the ficld in a frame S' moving with velocity 0.6 C along com-
mon X-ais.
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Find electric field due to dipole at a point (#,8) . Show that electric field
decreases on going from axial to equatiorial position.
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4, (a) The electric field intensity between the plates of a paralle! plate capaci-
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tor without dielectric is E, . A sphere of dielectric k is placed between

the plates. If p is the density of polarization of the sphere, show that it
is expressed as: 3
IR @i Gua &) el & dra weaw o srguiafy # faea &= &
e E, 1 U@ Tiren Rraa WiEgaiE k2 @ <@l & | @ o
2 R N B yavr @1 v B, A Rrg AR

— k—1\)=—
P=360(mJEO

(b) A dielectric sphere is placed in a uniform electric field. If the sphere is

uniformly polarized and the field inside it is just half the externally
applied field. Calculate the dielectric constant of the sphere. Also find
the electric susceptibility. 3
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Derive the relation D=g, E+P where the symbols have usual

meaning, 3
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(a) Using Biot - Savart's Law show that divergence of Magnetic Induction B

is zero. 3
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3. (a) Find the expression for Resolving Power ofa plane Transmission Grating.2
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(b) Describe the Fresnel's Diffraction produced due to a circular aperture for

axial and non-axial points with necessary thcory. 242
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[n double slit Fraunhoffer Diffraction pattern discuss the cffect of: 2VatatVatls
() Width of slit
(ii) Gap between slit .
(iii) Wavelength of light
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(a) Write the applications of Holography. )
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(b) Explain the analysis of plane, circularly and elliptically polarised light.
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Explain the construction and working of Ruby Laser. 2+2
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(a) Analyse square wave using Fourier Theorem. 3
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(b) Prove that the velocity of longitudinal wave in a solid rod depend upon
the Young's Modulus and density of material. - 2%t
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Derive an expression for the velocity of longitudinal wave in gas and
explain Laplace correction. 2+1
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