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Instructions : (1) Notational are as usual per syllabus.

(2) Figures on R.H.S. indicate marks.

1. (A) Discuss in detail the hysteresis. 7
OR
Derive the equations for gauge transformation.
(B) Prove the Poynting’s theorem. 7
OR

For the electromagnetic wave travelling in non-conducting media show that,
time averaged energy flow is in the direction of a propagation of the wave and

equals to the multiplication of the phase velocity with the average energy

density.
2. (A) Derive expressions for ¢ (T, t) and A (T, t) in the case of retarded potentials. 7
OR
Derive the equations for Lienard-Wiechert potentials.
(B) Derive Larmor formula for the fields of an accelerated charge. 7
OR

Explain the radiation from an oscillating dipole. Derive formula for dipole

moment.

3. (A) Discuss the classical paradox of a-decay principle. Explain how the paradox was

resolved by Gamow with the help of wave mechanics ? 7
OR

(1) Explain long range a-particles. 3

(i) Derive formula Q, = ﬁ K, 4
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(B) Discuss the Fermi’s theory of § — decay and derive the formula p, =

OR

Describe Cowan and Reines experiment for the detection of neutrino.

4.  (A) Discuss in detail the multipolarity in y-Transition.
OR
Explain in detail the internal conversion.

(B) Explain binding energy of nucleus. Draw the plot of (B/A) against A and state

the conclusions.
OR
Write Weizsacher’s mass semi-empirical formula for binding energy of nucleus

and obtain volume energy term B, surface energy term B, and Coulomb energy

term B o

5. Answer the following in brief :
(1) What is retentivity ?
(i1) Write names of any two ferromagnetic substances.
(i1i1)) State Coulomb gauge condition.
(iv) Write formula for skin depth.
(v)  On which factor Lienard-Wiechert potentials depend on ?
(vi) Write down Hertz’s relations for the oscillating dipole.
(vil) What do you mean by radiation resistance ?
(viii) What is alpha particle ?
(ix) Why Beta decay is called the weak interaction ?
(x)  Why the neutrino is the most difficult particle to detect ?

. . 37 37
(xi) Complete the equation : 17Cl - 18A + +

(xii) Write selection rules for y-ray emission.
(xiii) What do you mean by isobaric family ?

(xiv) Why the ratio Z%/A is called fission parameter ?
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