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 : (1)     . 
 (2)      . 
 

1. (A)         (dispersion relation) .  7 

1. (B)        . 7 

                               
1. (A) -        (dispersion relation) . 7 

1. (B)     (phonon)     7 

   N (Normal)-  
   U (Umklapp)-  

 

2. (A)     
R

 
dQ
T

 = 0 . 7 

2. (B)    T-dS  . 7 

                      
2. (A)     ?         

enthalpy (H)     . 7 

2. (B)    -   . 7 

 
3. (A)      .      (S) . 7 

3. (B) CE        .     
 h-      . 7 

                                                
3. (A)        . 7 

3. (B) (i) ASCII code   .  3 

  (ii)  (binary number) 1010.0110   (decimal number) . 2 

  (iii) F68A.8   (decimal number) .  2 
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4. (A)     . 7 

4. (B)         . 7 

                    

4. (A)      . 7 

4. (B)    . 7 

 
5.      14 

 (1) -  . 

 (2)      ? 

 (3)    quantization of lattice vibrations-phonon     

  ? 

 (4) Enthalpy and Helmholtz   . 

 (5) Gibbs   inversion temperature  . 

 (6)    T-dS   . 

 (7)     (S)     ? 

 (8)  (hexadecimal)  CA  BA  (binary number) . 

 (9)  (binary number) 10101001  0101 0011  (hexadecimal) . 

 (10)    . 

 (11)        .  

 (12)   . 

____________ 
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Instructions : (1) All questions have equal marks. 
 (2) Symbols have their usual meaning. 

 

1. (A) Obtain the dispersion relation for a one-dimensional mono-atomic lattice.       7 

1. (B) Discuss Einstein’s theory for the specific heat of solids. 7 

                              OR 

1. (A) Discuss diatomic lattice and obtain the dispersion relation for it. 7 

1. (B) Explain the following phonon collision processes : 7 

   N (Normal)-processes 

   U (Umklapp)-processes 

 

2. (A) Explain Clausius theorem and derive 

R

 
dQ
T

 = 0. 7 

2. (B) Obtain First and Second T-dS equation. 7 

                      OR 

2. (A) What are throttling processes ? Show that in this process initial and final values 
of enthalpy (H) are same. 7 

2. (B) Obtain an expression for Joule-Thomson co-efficient for real gas. 7 

 
3. (A) Explain emitter bias circuit along with necessary circuit diagram. Obtain the 

stability factor (S) for this circuit. 7 

3. (B) Draw input and output characteristic curves for a CE circuit. Discuss how four     
h-parameters are obtained from these characteristic curves. 7 

                                               OR  

3. (A) Explain in brief the factors responsible for thermal instability of amplifier. 7 

3. (B) (i) Write a short note on ASCII code. 3 

  (ii) Convert binary number 1010.0110 to decimal number.  2 

  (iii) Convert F68A.8 to decimal number.  2 
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4. (A) Write a short note on Electron Spin. 7 

4. (B) Explain vector atom model with necessary figures and equations. 7 

                          OR 

4. (A) Write a short note on anomalous Zeeman effect. 7 

4. (B) Explain in detail stark effect. 7 

 
5. Attempt any seven from the following : 14 

 (1) Write Dulong-Petit Law. 

 (2) What is first Brillouin zone ? 

 (3) What do you mean by zero-point motion in quantization of lattice vibrations-

phonon ? 

 (4) Define enthalpy and Helmholtz function. 

 (5) Define Gibbs function and inversion temperature. 

 (6) Write down first and second T-dS energy equations. 

 (7) What do you mean by stability factor(s) in transistor ? 

 (8) Convert hexadecimal number CA and BA into binary number. 

 (9) Convert binary number 10101001 and 0101 0011 into hexadecimal number. 

 (10) Define Larmor frequency. 

 (11) Name the factors affecting the width of the spectral line. 

 (12) Write Hund’s law. 

____________ 


