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  (1)      . 

  (2)      . 

 

1. (A)   .        
 36    36    .     
      . 5 

 

1. (A)    [110]    . 5 

1. (B)           F  . 5 

 

1. (B) -     . 5 

 

2. (A)     ?        . 5 

 

2. (A)  ,       .    
     . 5 

2. (B)    ?     .   .  

  dB = 20 log 
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 

2. (B)        . 5 
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3. (A)     (time-varying fields)    . 
  (displacement current)   . 5 

 

3. (A)   (Free charge)       (Relaxation 

time)  .      . 5 

  [  :  = 58  106 (m)–1 

   0 = 8.85  10–12 F/m 

   r = 1] 

 

3. (B)      . 5 

 

3. (B)           . 5 

 

4. (A) -    .    -  . 5 

 

4. (A) -  ,    prel ~ e–87 . 5 

4. (B) -    .     . 5 

 
4. (B) -       (Density of states factor) 

(E)   . 5 

 

5.  10      10 

 (1)  (Dilation)   ? 

 (2) -  . 
 (3)    (Density of energy states)   ? 

 (4)    ? 

 (5)    . 
 (6)  Band-width  . 

 (7)  vector  . 
 (8)     (Hysteresis curve) . 

 (9)     (intrinsic impedance)  . 
 (10) -       ? 

 (11) - ,   (end-point energy)  . 

 (12)  helicity . 
____________  
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Instructions : (1) Symbols carry their usual meaning. 

   (2) Numbers on the right indicate marks. 

 

1. (A) Write the Hooke’s law. Also write the 36 components of strain and 36 
components of stress in an elastic solid in terms of elastic compliance and elastic 
stiffness constants. Also define Bulk modulus for uniform dilation in Cubic 
crystals. 5 

OR 

1. (A) With necessary equations, explain elastic wave propagation in [110] direction. 5 

1. (B) Write free electron gas Schrodinger’s equation and derive the equation of Fermi 

energy F for free electron gas. 5 

OR 

1. (B) Discuss the effect of temperature on Fermi-Dirac distribution. 5 

 

2. (A) What is harmonic distortion ? Explain the three-point method of calculating 
harmonic distortion. 5 

OR 

2. (A) Define current gain, voltage gain and power gain. Explain the method of 
measuring input resistance and output resistance of amplifier. 5 

2. (B) What is Decibel ? Explain zero decibel reference level. Give the characteristics of 

decibel. Derive dB = 20 log 
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OR 

2. (B) Explain how a voltmeter can be used as a decibel indicator in detail. 5 
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3. (A) Obtain the Maxwell’s equations for time-varying fields. Also explain what is 
displacement current. 5 

OR 

3. (A) Explain decay of free charge and hence obtain the equation of relaxation time. 
Find the relaxation time of a copper conductor. 5 

  [Given :  = 58  106 (m)–1 

   0 = 8.85  10–12 F/m 

   r = 1] 

 

3. (B) Discuss the polarization of electromagnetic waves. 5 

OR 

3. (B) Obtain the equation of plane wave in conducting medium and explain attenuation. 5 

 

4. (A) Write a short note on the range of -particles. Explain Geiger-Nuttal law with a 
neat diagram. 5 

OR 

4. (A) Explain -decay paradox and obtain an expression for relative probability prel ~ e–87. 5 

4. (B) Describe continuous spectrum of -rays. Discuss the difficulties that arise in 
understanding it. 5 

OR 

4. (B) Derive an expression for density of states factor (E) based on the Fermi theory 
of -decay.  5 

 

5. Attempt any ten : 10 

 (1) What is Dilation ? 

 (2) Write the wieideman-Franz law. 

 (3) What is density of energy states ? 

 (4) What is an amplifier ? 

 (5) Define conversion frequency. 

 (6) Define band-width of an amplifier. 

 (7) Write the unit of Poynting vector. 

 (8) Draw the hysteresis curve of a ferromagnetic substance. 

 (9) Write the expression for the intrinsic impedance of electromagnetic waves. 

 (10) Why is -decay called weak interaction ? 

 (11) With reference of -decay, define the end-point energy. 

 (12) State the helicity of neutrino. 

____________ 


