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Instructions : (1) All questions in Section – I carry equal marks. 

   (2) Attempt any three questions in Section – I. 

   (3) Section – II is compulsory. 

 
SECTION – I 

 

1. (A) Obtain the expression for gradient drift velocity VG and current density for a 

charged particle in homogeneous magnetic field. 7 

 (B) Derive the equation of dielectric constant of plasma (R) with respect to vacuum. 7 

 

2. (A) Explain the motion of a charged particle in a uniform magnetic field and obtain 
Larmor radius and Cyclotron frequency. Also, prove that the total kinetic energy 
remains constant. 7 

 (B) Explain how a converging magnetic field acts like a magnetic mirror. Discuss 
magnetic trap. 7 

 

3. (A) Explain longitudinal plasma oscillations and derive an expression for plasma 
frequency.  7 

 (B) Derive Maxwell’s equations for homogeneous plasma. 7 

 

4. (A) What is Debye length ? Derive an expression for it. 7 

 (B) Derive the Boltzmann equation and denote its physical significance. 7 

 

5. (A) With the help of a schematic diagram, explain neutron cycle in a thermonuclear 
reactor. Also, derive the four factor formula. 7 

 (B) What is Mossbauer effect ? Describe an experiment to study Mossbauer effect. 7 



JD-112 4  

6. (A) Explain Nuclear fusion in stars. 7 

 (B) Write a short note on different types of reactors. 7 

 

7. (A) Explain the four fundamental interactions. 7 

 (B) Explain with example Lepton and Baryon number conservation. 7 

 

8. (A) Explain Quark model. 7 

 (B) Write a short note on Mesons. 7 

 

SECTION – II 
 

 Answer the following questions : (Any Eight) 8 

(1) Write the equation for Larmor radius. 

(2) What is Magnetic moment ? 

(3) Write the unit of mobility of a charged particle. 

(4) Write the equation for Alfven velocity. 

(5) Name two types of instabilities occurring in Plasma.  

(6) What is Electron cyclotron resonance ? 

(7) Write Ohm’s law for Plasma. 

(8) Name three plasmas on planet earth. 

(9) What are prompt neutrons ? 

(10) What is the average number of neutrons emitted per fission of Uranium U235 ? 

(11) What is Nuclear fusion ? 

(12) In the four factor formula, write the names of the symbols occurring in the formula. 

(13) What is the spin of Leptons ? 

(14) Write the statements of the law of conservation of Baryons. 

(15) What is the field particle of Strong Interaction ? 

(16) n  p + –1e + 
–
 

 Identify all the particles in the above reaction. 

__________ 


