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B.E/B.TECH. Degree Examination, December 2020 
Third Semester 

EE18301 - Electron Devices and Circuits 
(Regulation  2018) 

Time: Three hours                                                                                                  Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. The capacitance of a reverse biased PN junction 

 
A. Increases as reverse bias is increased 

 
B. Decreases as reverse bias is increased 

 
C.  Increases as reverse bias is decreased 

 
D.  Is insignificantly low 

 
2. When transistors are used in digital circuits they usually operate in the: 

A.  active region 
B. breakdown region 
C. saturation and cutoff regions 
D.  linear region 

  3. When drain voltage equals the pinch-off-voltage, then drain current …………. with the increase 
in drain voltage 
 

A. decreases 
 

B. increases 
 

C. remains constant 
 

D. none of the above 
 

4. If the output of an amplifier is 10 V and 100 mV from the output is fed back to the input, then 
feedback fraction is ……….. 
 

A. 10 
 

B. 1 
 

C. 0.01 
 

D. 15 
 

5. Differentiate between breakdown voltage and PIV of a PN diode 
6. What is the relation between α and β of a transistor? 
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7. Deduce the condition for oscillation in an oscillation. 
8. Analyse the effect responsible for oscillation in a crystal oscillator. 

PART B - (4 X16 = 64 marks) 
09. (a) (i) Derive the expression for diffusion capacitance of a p-n junction diode.   (10) 
  (ii) Calculate the dynamic forward and reverse resistance of a germanium p-n 

junction diode, when the applied voltage is 0.25V, η=1, Io=1µA and T=300o K 
(6) 

(OR) 
 (b) (i) Analyse critically the zener and avalanche breakdown mechanisms in a 

semiconductor diode. 
(10) 

  (ii) The Zener Diode regulates at 50V over a range of diode current from 5 mA to 
40 mA. Supply voltage V = 200V. Calculate the value of R to allow voltage 
regulation from a load current IL = 0 up to Imax; the maximum possible value of 
IL. What is Imax? 

 

( 6) 

 
10. (a) (i) Derive the expressions for operating point parameters of a base bias circuit. (8) 
  (ii) For the common emitter amplifier with fixed bias shown, through ac and 

h-parameter equivalent circuit calculate (a) Current gain (b) Input impedance 
and (c) Voltage gain. Assume hie=2 kΩ and hfe=100. 

 

(8) 

(OR) 
 (b) Analyze a transistor amplifier using its small signal model and derive an expression 

for Av , Ri , Ai , Ro and Ap.     
(16) 

 



  Q. Code: 284820  

3  

 

11. (a) (i) Deduce and analyze the drain characteristics of an n-channel JFET through its 
various stages of operation. 

(10) 

  (ii) Determine the operating point parameters VGSQ, IDQ  and VDSQ for the network 
shown through mathematical and graphical approaches. Here IDSS = 10 mA   
and    VP = -8V. 

 

(6) 

(OR) 
 (b) Analyze and derive the expression for Zi , Zo and Av for common drain and common 

gate JFET amplifier using its circuit model . 
(16) 

 
12. (a) (i) Derive the expression for single ended ac voltage gain, Double ended ac 

voltage gain and Common mode ac gain of a differential amplifier. 
(8) 

  (ii) Analyze the operation of a twisted – nematic field-effect LCD in its 
transmissive and reflective mode operation 

(8) 

(OR) 
 (b) (i) Analyze a voltage feedback amplifier with negative feedback and obtain the 

expression for Avf , Rif  and  Rof 
(10) 

  (ii) Critically analyze the built-up of oscillation in a sinusoidal oscillator and 
therefrom establish the conditions for sustained oscillation 

(6) 

 


