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 : (1) Section-I      . 
  (2) Section-I     . 
  (3) Section-II  -9  .    

Section – I 
 

1. (A)            . 7 
 (B)       . 7 
 
2. (A)            . 7 
 (B)         dU

dT       

   . 7 
 
3. (A)         P2/4    . 7 
 (B)         A    

 . 7 
 
4. (A)               

. 7 
 (B)          -  

. 7 
 
5. (A)     -   . 7 
 (B) -      . 7 
    92U238   -   .  
  (MU = 238.048608 u, MTh = 232.03717 u, M = 4.0260 u).  
 
6. (A)      (E)   . 7 
 (B)            . 7 
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7. (A)       .       . 7 
 (B)     . 7 
  203Hg ()      203Tl                

266.3, 264.2, 263.6  193.3 keV       
. 203Jl  K, LI, LII  LIII        ?  

      87.7, 15.4, 14.8  12.7 keV .  
 -  . 7 

 
8. (A)          . 7 
 (B) odd A      . 7  
 

Section – II 
 

9.       : 8 
 (1)    ? 
 (2)    . 
 (3)     ? 
 (4)    . 
 (5)    . 
 (6)   . 
 (7)      ? 
 (8)   ()  . 
 (9) -   . 
 (10) -       ? 
 (11)        ? 
 (12) –        . 
 (13)    . 
 (14)    . 
 (15)          ? 
 (16)           ? 

___________ 
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Instructions : (1) All questions in Section – I carry equal marks. 
   (2) Attempt any Three questions in Section – I. 
   (3) Question 9 in Section – II is COMPULSORY. 
 

SECTION – I 
1.  (A) Write plane wave field equation of a non-conducting medium and give its 

solution.  7 
 (B) State and prove Poynting’s theorem. 7 
 
2.  (A) Discuss electromagnetic field potential equation in detail and obtain Lorentz 

gauge condition. 7 
 (B) Show that the energy dissipated per unit volume dU

d  in each cycle is proportional 
to the area enclosed by the hysteresis loop. 7 

 
3.  (A) Prove that for dipole radiated power is proportional to the ratio P2/4.  7 
 (B) Explain concept of retarded potential and show that both  and A satisfies 

inhomogeneous equations. 7 
 
4.  (A) Prove that charge oscillating between two spheres is equivalent to an oscillating 

dipole moment. 7 
 (B) Discuss radiation from an electron in arbitrary motion and obtain Lieneard- 

Wiechert potential. 7 
 
5.  (A) With necessary mathematical treatment, discuss the  decay paradox. 7 
 (B) Discuss about fine structure of  ray spectrum in detail. 
  Show that 92U238 is unable against  decay (Given : MU = 238.048608 u,               

MTh = 232.03717 u, M = 4.0260 u). 7 
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6.  (A) Derive an expression of Factor for Density of States (E) (Number of available 
energy states per unit energy range) for  decay. 7 

 (B) Discuss Cowan and Reines experiment to detect neutrino during  decay. 7 
 
7.  (A) Write a note on Multi polarity in  transitions. Write a note on Internal Conversion 

of  rays.  7 
 (B) Write a note on Nuclear Isomerism. 
  203Tl (Thallium) atoms resulting from  decay 203Hg (Mercury) atoms emit 4 

groups of internal conversion electrons with kinetic energies of 266.3, 264.2, 
263.6 and 193.3 keV. To what shell of Tl atom K, LI, LII, LIII does each group 
correspond ? The electron binding energies in the shells are 87.7, 15.4, 14.8 and 
12.7 keV respectively. Calculate the energies of -quanta concurrent with that 
decay.  7 

 
8.  (A) Draw binding energy curve and state the conclusions drawn from binding energy 

curve.  7 
 (B) Discuss the mass parabola of odd A isobars (nuclei) in detail. 7 
 

SECTION – II 
9. Attempt any eight : 8 
 (1) What is retentivity ? 
 (2) Write Maxwell’s third equation. 
 (3) What is skin effect ? 
 (4) Define energy flux. 
 (5) Define retarded potential. 
 (6) Define dipole. 
 (7) What do you mean by Radiation resistance ? 
 (8) Define radiation zone. 
 (9) Define -decay paradox. 
 (10) What does the fine structure of -Spectrum tell us ? 
 (11) Which particle is emitted along with  particle ? 
 (12) State Gamow and Teller selection rule for – decay. 
 (13) Define internal conversion. 
 (14) Define nuclear isomerism. 
 (15) What does coulomb energy term in mass formula represent ? 
 (16) Which energy term arises in mass formula due to the neutron asymmetry ? 

__________ 
 


