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Instructions : Each symbol carries the usual meaning. 
 
 

1. (a) Write Maxwell’s equations for an electromagnetic field and give their 
interpretation. 7 

 (b) Show that the energy dissipated per unit volume dU/dt in each Hysteresis cycle is 
proportional to the area enclosed by the Hysteresis loop. 7 

OR 

 (a) Discuss in detail, the Lorentz gauge condition. 
 (b) State and prove Poynting’s theorem. 
 

2. (a) Derive the equations for Lienard-Wiechart potential. 7 
 (b) Derive the equation for radiation from an oscillating dipole.  7 

OR 

 (a) Derive the Lorentz formula for potential for a charge in uniform motion. 
 (b) Derive the equations for retarded potential. 

 

3. (a) Discuss Range of the -particles and Geiger-Nuttall law with a neat diagram 
each.   7 

 (b) Discuss -decay paradox in brief and obtain the expression for relative 

probability of tunneling for an -particle Prel ~ 2 × 10–38 . 7 

OR 

 (a) Explain Pauli’s Neutrino hypothesis for -decay.  
 (b) With the help of a neat diagram, discuss Cowan and Reines experiment for             
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4. (a) Discuss -decay selection rules and multi-polarity in -transitions.  7 

 (b) With reference to -decay, write a short note on Nuclear Isomerism and Internal 
Conversion. 7 

OR 
 (a) For Binding energy, draw the B/A  A curve and explain it in detail. 
 (b) Write the Weizsacher’s semi-empirical mass formula and obtain the expression 

for any two energy terms. 
 

5. Answer the following questions : 14 
 (1) With respect to electromagnetic waves, what is a polarized wave ? 
 (2) Define Coercivity. 
 (3) Define Retentivity. 
 (4) What is Retarded time ? 
 (5) Write the formula for average total power <W> radiated by a half-wave antenna. 
 (6) Write the equation for Lienard-Wiechart potential. 
 (7) What is ‘Straggling’ in -decay ? 

 (8) Write the expression for disintegration energy Q for -decay.
 (9) What is the antiparticle of Neutrino ? Draw its figure. 
 (10) Define Helicity. 
 (11) Define Binding energy B. 
 (12) Write the names of all the energy terms appearing in the semi-empirical mass 

formula. 
 (13) Complete the equation for –-decay : 

   0n1  1p1 + ________ + __________ 

 (14) Complete the equation for -decay : 

   92U238   ________ + __________ 

__________ 
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