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Instructions : (1) All Symbols carry usual Scientific meanings. 
   (2) Answer any THREE questions in Section I. 
   (3) Answer any EIGHT questions in Section II. 
    

Section – I 
 Write any three : 

 
1. (A) Discuss Hysterisis in detail. 7 
 (B) Obtain Lorentz. Gauge condition and show that scalar potential and vector 

potential satisfy the same condition. 7 
 
2. (A) Derive law of conservation of energy and liner momentum for electro-magnetic 

fields. 7 
 (B) Explain polarization of plane waves. 7 
 
3. (A) Explain retarded potentials. 7 
 (B) Discuss the concept of radiation from oscillating dipole and obtain Hertz’s 

relations. 7 
 
4. (A) Discuss Liennard-Wiechert potentials.  7 
 (B) Discuss the fields of an accelerated charge and explain the contribution to the 

field vectors –Ev and –Ea to the two components of poynting vector indicates that  
Nv  1/R4 and  Na  1/R2. 7 

 
5. (A) Explain the range of alpha particles and effect of straggling. 7 
 (B) Explain the difficulties encountered in explanation of process of -decay and its 

resolution. 7 
 
6. (A) Explain -decay paradox and its solution. 7 
 (B) Give properties of neutrino and discuss Fermi’s theory of -decay. 7 
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7. (A) Explain -rays emission with selection rule. 7 
 (B) Explain : (i) Three types of Leptons. (ii) Quarks. 7 
 
8. (A) Explain internal conversion of -rays and nuclear isomerism. 7 
 (B) Write note on “elementary particle quantum numbers”. 7  
 

Section – II 
 

9. MCQs. (answer any eight) 8 
 (1) Name two ferro magnetic materials. 
 (2) Write Maxwell’s equations. 
 (3) Write equation of electro-magnetic energy density. 
 (4) Write Lorent-Gauge condition. 
 (5) What is skin-death ? 
 (6) What is helicity for electro-magnetic polarization ? 
 (7) What is radiation resistance ? 
 (8) Define radiation field. 
 (9) Write any two characteristics of -particle. 
 (10) Define tunnelilng or barrier penetration. 
 (11) Write Fermi-selection rule for -decay. 
 (12) What is Pauli’s neutrino hypothesis ? 
 (13) Define mass defect. 
 (14) Write the names of the terms appearing in Weizsacher’s semi empirical mass 

formula. 
 (15) Give reason for the large abundance of Fe in nature. 
 (16) Define “mirror” nuclei. 

___________ 
 


