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 Notes : 1. All questions are compulsory.  

 2. Draw neat and well labelled diagram wherever necessary. 
 

    

1. Either  

 a) i) Describe stern-Gerlach experiment with necessary theory and discuss its significance. 7 

  ii) In stern -Gerlach experiment silver atoms transverse a distance of 0.1 m through non 

 homogeneous field of gradient 60 T m-1. If the separation between the two traces on 

 the collector plate is 0.15 mm, find the velocity of the silver atom.  

 Given: mass of silver = 251.79 10 kg−  

    Bohr magnetron = 
24 19.27 10 JT− −  

3 

  OR  

 b) i) What is transistor? Draw a symbol of NPN and PNP transistor.  

 

2 

  ii) Why in transistor base is lightly doped and emitter is heavily doped?  

 

2 

  iii) Explain the working of NPN transistor.  

 

4 

  iv) A transistor is connected in CE configuration. The voltage drop across 5k  resistance 

 which is connected in the collector circuit is 5.00 volts. Find the base current. The 

 current gain   of the transistor is 0.998.   
 

2 

2. Either  

 a) i) State the difference between JFET and BJT transistor.  

 

3 

  ii) Explain the construction and working of n – channel JFET.  

 

4 

  iii) Draw circuit symbols of n – channel and p – channel JFET.  

 

1 

  iv) Calculate the dynamic resistance of a JFET with amplification factor 80 and 

 transconductance 200 micromho.  

2 

  OR  

 b) i) What is an OP-AMP? Give its characteristics.  

 

2 

  ii) Describe inverting and non – inverting operational amplifier.  

 

4 

  iii) Explain OP-AMP used as adder.  

 

2 

  iv) A non – inverting amplifier has input resistance of 4.7 k  and feed back resistance 

 of 47 k  calculate the output voltage, if the input voltage is 0.7 volt.  
 

2 

3. Either  

 a) A certain transition in an atom of wavelength 4226 Aº when observed in a magnetic field 

of 4 Tesla exhibits a normal Zeeman pattern whose components are separated by 
105.6 10  cycle per second calculate the value of e/m.  

 

2½ 
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 b) Explain the input and output characteristics of a common base transistor circuit.  

 

2½ 

 c) Derive the relation between drain resistance transconductance and amplification factor. 

 

2½ 

 d) Classify the amplifier A, B, AB and C graphically.  2½ 

  OR  

 e) Explain space quantization and spinning of electron.  

 

2½ 

 f) Explain graphical analysis of CE configuration.  

 

2½ 

 g) Draw a diagram of p – channel enhancement MOSFET and explain its working.  

 

2½ 

 h) For an inverting adder with V1 = 0.1 Volt, V2 = 0.2 Volt, V3 = 0.4 Volt and R1 = 1 k ,        

R2 = 2 k , R3 = 4 k . Find the output voltage if Rf = 40 k .  

 

2½ 

4. Either:-  

 a) Explain Pauli’s exclusion principle can be used to determine the maximum number of 

electron in different shell of an atom.  
 

2½ 

 b) Define   and   derive the relation between   and   for a. c.  
 

2½ 

 c) A common source JFET amplifier has a load resistance RL = 500 k . If the a. c. drain 

resistance (rd) and amplification factor () of the JFET are 100 k  and 24 respectively 

calculate the voltage gain of the amplifier.  
 

2½ 

 d) Draw a circuit diagram of Tuned collector oscillator and explain its working.  2½ 

  OR  

 e) Explain L -S coupling scheme.  
 

2½ 

 f) Derive an expression of stability factor for self biased stabilizing circuit.  
 

2½ 

 g) Explain why a depletion MOSFET is called a dual mode MOSFET.  
 

2½ 

 h) Draw a circuit diagram of two stage R. C. Coupled CE amplifier and write its working.  

 

2½ 

5.  Solve any ten of the followings.   

  a) Explain principle quantum number.  1 

  b) What is Zeeman effect?  1 

  c) State Hund’s rule.  1 

  d) Define stability factor.  1 

  e) A transistor with 0.99 =  is operated in CE configuration. Calculate current gain.  1 

  f) Why we need bias stabilizing circuit for CE amplifier?  1 

  g) Write two applications of JFET.  1 

  h) Draw circuit symbol of n – channel depletion MOSFET and p – channel depletion 

 MOSFET. 

1 

  i) Draw Drain characteristic of JFET.  1 

  j) Define common – mode Rejection Ratio for an OP – AMP. 1 

  k) State the characteristic of ideal OP – AMP.  1 

  l) What is an oscillator?  1 
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