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 : (1)      . 
   (2)      . 

   (3)     . 
 

    : 

1. (A)      .      
. 8 

1. (B)      . 6 

 

1. (A)                
  . 8 

1. (B)     . 6 

 

 

2. (A)            . 7 

2. (B) -  . 7 

                                               

2. (A)    . 7 

2. (B)             

Ea     


Ev       Nv  

1

R4  Na  
1

R2   

.  7 

 

3. (A) -  -    Prel ~ e–87 . 8 

3. (B) -    .  -      Q                 

= K 






A

A – 4
  . 6 

 
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3. (A) -              : 8 

   (E) = 
1

(2ħ)6C3 Pe
2 (Emax – Ee)

2 dPe 
.

.de 
.

.d–  

3. (B)            
. 6 

 

4. (A) -       . 7 

4. (B) -      . 7 

                                                             

4. (A)  -           
. 7 

4. (B)  (odd)-A      (Mass Parabola)  
. 7 

 

5.      : ( ) 14 

 (i)       (permittivity and permeability)  
. 

 (ii)    . 

 (iii)     ? 

 (iv)    . 

 (v) -         
. 

 (vi)   (skin depth)   ? 

 (vii)      ? 

 (viii)     : (  .) 

  (a) – U238 → _____ + – He4 

  (b) – n1 → _____ + –1e0 + _____ 

 (ix)  –         . 

 (x)     ? 

 (xi)     ? 

 (xii) -    . 
_____________ 



MD-101 3 P.T.O. 

Seat No. :  _______________ 
  

MD-101 

March-2025 

B.Sc., Sem.-V 

CC-P-303 : Physics 
 

Time : 2:30 Hours]  [Max. Marks : 70 
 

Instructions : (1) Symbols carry their usual meaning. 
   (2) Draw diagrams wherever necessary. 
   (3) All questions carry equal marks.  
 
Answer the following questions : 

1.  (A) Write Maxwell’s equations for an electromagnetic field. Explain Hysteresis 

process in detail. 8 

1.  (B) State and prove Poynting theorem. 6 

OR 

1. (A) Obtain the equation for Lorentz gauge condition and show that the scalar and 

vector potential satisfy the same condition. 8 

1. (B) Explain polarization of plane waves.  6 

 

2.  (A) Discuss the radiation field produced by an oscillating electric dipole in detail. 7 

2.  (B) Discuss Lienard-Wiechart potential.  7 

                                              OR 

2. (A) Explain retarded potential in detail. 7 

2. (B) Discuss the field of an accelerated potential (charge) and explain that the 

contribution to the field vectors 

Ea and 


Ev to the two components of Poynting 

vector indicate that Nv  
1

R4 and Na  
1

R2.  7 

 

3.  (A) With reference to Alpha decay, explain Alpha decay paradox briefly and obtain 

Prel ~ e–87. 8 

3.  (B) Write a short note on the range of the alpha particles. Derive the equation for 

disintegration energy of spontaneous alpha decay as  6 

  Q = K 






A

A – 4
  

OR 
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3. (A) Discuss Fermi’s theory of Beta decay and derive the following expression for 

density of states :  8 

  (E) = 
1

(2ħ)6C3 Pe
2 (Emax – Ee)

2 dPe 
.

.de 
.

.d–  

3. (B) Write a short note on Pauli’s Neutrino hypothesis and discuss the characteristics 

of the Neutrino and Antineutrino.  6 

 

4.  (A) Explain selection rules and multi-polarity in -emission. 7 

4.  (B) Explain internal conversion and nuclear isomerism in -decay. 7 

                                                            OR 

4. (A) Write Weizsacher’s semi-empirical mass formula and explain any two terms 

appearing in it in detail.  7 

4. (B) Explain the mass parabola of an odd-A isobaric nucleus.  7 

 

5. Answer in short : (Any Seven) 14 

 (i) Define permittivity and permeability of free space. 

 (ii) Define Poynting vector. 

 (iii) What is displacement current ? 

 (iv) Define Radiation field.  

 (v) Write the expressions for the scalar and vector potentials for Lienard-Wiechart 

potential.  

 (vi) What is skin depth ? 

 (vii) What is Helicity in the context of Neutrino ? 

 (viii) Complete the following equations : (Fill in the blanks) 

  (a) – U238 → _____ + – He4 

  (b) – n1 → _____ + –1e0 + _____ 

 (ix) Write the Geiger-Nuttall law and name the terms appearing in it. 

 (x) What is Binding energy ? 

 (xi) What is Dipole transition ? 

 (xii) Write any two characteristics of -rays.  

_____________ 


