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 : (1)     .    

   (2)       . 

 
1. (A)       . 5 

1. (B)    A  B  C ()    B  
   . 5 

 
1. (A)     -     . 5 

1. (B)    Q-     . 5 

 

2. (A) NPN   CE        . 5 

2. (B)     = 100  ICBO = 5 A .  CE                
1 mA   IB, IE,  ICEO . 5 

 
2. (A)          . 5 

2. (B)      . 5 

 

3. (A)  -     -      
 . 6 

3. (B)        . 4 

 
3. (A)          . 7 

3. (B)    1  12700   ,  5000 Å   
        . 3 
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4. (A)        . K -  
   V  r  .  K     
  . 7 

4. (B)          . 3 

 

4. (A)  -        
  . 7 

4. (B) tan L = 
sin C

cos C + 
     < 1   . 3 

 

5.    . 10 

 (1) -   . 

 (2)   -  . 

 (3)    . 

 (4)          .    ? 

 (5)    ? 

 (6) SCR   . 

 (7)    . 

 (8)     ? 

 (9)     . 

 (10)     ? 

 (11)     . 

 (12)         .    ? 

 
____________ 
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Instructions : (1) Each question carry equal marks. 

   (2) Symbols have their usual meaning. 

 

1.  (A) Derive equation of average lifetime of a radioactive nuclei. 5 

1. (B) Derive formula of numbers of nuclei of daughter element B in successive 
radioactive transformation A  B  C (stable). 5 

OR 

1. (A) Write short note on energy-mass equivalence for any nuclear reaction.  5 

1. (B) Write Q-equation of nuclear reaction and obtain its solution. 5 

 

2. (A) Draw and discuss input and output characteristics of NPN transistor in CE 
configuration. 5 

2. (B) For a given transistor  = 100 and ICBO = 5 A. If in CE configuration, collector 

current is 1 mA, find IB, IE,  and ICEO. 5 

OR 

2. (A) Discuss with necessary circuit diagram, Zener diode as voltage regulator. 5 

2. (B) Draw the characteristics of tunnel diode and discuss them. 5 

 

3.  (A) Explain the Fresnal half period zone and prove that the area of half period zone 
does not depend on its order. 6 

3.  (B) Discuss diffraction and its types with necessary diagram.  4 

OR 

3. (A) Discuss the Fraunhofer diffraction by two identical slits and obtain the expression 
for the intensity. 7 

3. (B) There are 12700 lines per inch in a plane transparent grating. Find the angular 
position for 1st  and 2nd order principle maxima for the wavelength of 5000 Å. 3 
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4. (A) Derive effective potential energy in case of inverse square law. Plot the graph of 
effective potential energy V against r for various K values. Also discuss the orbit 
of unbounded motion for various K values.  7  

4. (B) State and prove Kepler's second law of planetary motion. 3 

OR 

4. (A) Discuss kinematics of elastic collision in laboratory coordinate system and hence 
discuss changes in kinetic energy. 7 

4. (B) Using equation tan L = 
sin C

cos C + 
 , discuss the case for  < 1. 3 

 

5. Attempt any ten out of twelve. 10 

 (1) What is the unit of decay-constant  ? 

 (2) Define half life time of radioactive nuclei. 

 (3) Write the condition for ideal equilibrium. 

 (4) The Zener breakdown voltage decreases with increase in the temperature of the 
junction. True or false ? 

 (5) What is a transistor ? 

 (6) What is the full form of SCR ? 

 (7) Define Central force. 

 (8) What is Scattering angle ? 

 (9) Define differential scattering cross section. 

 (10) What is zone plate ? 

 (11) Define resolving power of optical instruments. 

 (12) Only one spectrum can be obtained by using prism. True or false ? 

 
_____________ 


