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Question Paper Code  14074 
 

B.E. / B.Tech. - DEGREE EXAMINATIONS, NOV / DEC 2025 
Second Semester 

Electronics and Communication Engineering 
(Common to Electrical and Electronics Engineering) 

20BSPH201 - PHYSICS OF ELECTRONIC DEVICES 
Regulations - 2020 

     Duration: 3 Hours                                               Max. Marks: 100 
  PART - A (MCQ) (10 × 1 = 10 Marks) 

Answer ALL Questions 
Marks 

K –  
Level 

CO 

1. If the length of the one-dimensional box is doubled then the energy of the ground state is 
__________ of its original value. 
(a) doubled                        (b) one-half                    (c) one-fourth                   (d) one-third 

1 K1 CO1 

2. With increase in  temperature, the conductivity of a semiconductor --------  
(a) remains unchanged      (b) increases     (c) decreases     (d) neither increase nor decrease 

1 K1 CO1 

3. The quantities B, H and I are related as 
(a) B=µ0(H+Iχ)                  (b) B=µ0(H+I)                 (c) B=µ0H+I               (d) B=µ0H+Iχ      

1 K1 CO2 

4. The polarization which decreases with increase of temperature is 
(a) electronic                     (b) ionic                            (c) orientation         (d) space charge 

1 K1 CO3 

5. A Zener diode is mainly used for: 
(a) Rectification           (b) Voltage regulation         (c) Amplification            (d) Oscillation 

1 K1 CO4 

6. The tunneling involves_______ 
 (a) acceleration of electrons in p side           
 (b) movement of electrons from n side conduction band to p side valance band                          
(c) charge distribution management in both the bands                            

 (d) positive slope characteristics of diode 

1 K2 CO4 

7. Identify the number of ports in the figure below. 

 
(a) 1                                 (b) 2                                     (c) 3                                  (d) 4 

1 K1 CO5 

8. The collector in the NPN transistor is ------------- doped 
(a) Moderately                      (b) Heavily               (c) Lightly             (d) None of the above 

1 K1 CO5 

9. Saturation region of a JFET is also known as.........region  
(a) Pinch off                       (b) Analog                   (c) Source             (d) Ohmic 

1 K1 CO6 

10. For the operation of depletion-type MOSFET, the gate voltage has to be  
(a) Low positive                 (b) high positive                (c) high negative                 (d) zero 

1 K2 CO6 

  
PART - B (12 × 2 = 24 Marks) 

Answer ALL Questions 

   

11. Make use of classical free electron theory to show that the value of Lorentz number 
determined is L=1.12 x 10-8Ωm. 

2 K2 CO1 

12. Apply Fermi distribution function to obtain the value of F(E) for E-EF = 0.01 eV at 300K. 2 K2 CO1 

13. What is hard and soft magnetic materials? 2 K1 CO2 

14. Ferrites are advantageous for use as transformer cores. Interpret. 2 K2 CO2 

15. Compare polar and non-polar molecules. 2 K2 CO3 

16. What is dielectric loss? 2 K1 CO3 
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17. Identify the different types of solids from the figure given. 

 

2 K1 CO4 

18. Solve for the wavelength emitted by a light source constructed using a GaAS 
semiconducting material whose band gap is 1.54eV 

2 K2 CO4 

19. If a transistor has α = 0.97, find the value of β. 2 K2 CO5 

20. List the three regions of operation of a BJT. 2 K1 CO5 

21. Sketch the VI characteristics of a SCR. 2 K2 CO6 

22. Explain the principle of solar cell. 2 K2 CO6 

     

  PART - C (6 × 11 = 66 Marks) 
Answer ALL Questions 

   

23. a)   Based on the assumptions of classical free electron theory, obtain an expression for 
the electrical conductivity of a metal. 

11 K2 CO1 

  OR    

 b) Derive an expression for the density of state based on the quantum theory. 11 K2 CO1 

      

24. a) Based on various magnetic phenomena, compare and contrast different types of 
magnetic materials. 

11 K2 CO2 

  OR    

 b) Discuss the domain structure in ferromagnetic materials and show how the 
hysteresis curve is explained on the basis of domain theory. 

11 K2 CO2 

      

25. a) Derive an expression for internal field in dielectrics. 11 K2 CO3 

  OR    

 b) Explain in detail the various dielectric breakdown mechanisms. 11 K2 CO3 

      

26. a) Construct a PN junction diode in forward and reverse bias enabling unidirectional 
current flow with appropriate characteristic curves. 

11 K2 CO4 

  OR    

 b) Derive an expression for the density of electron in conduction band in an Intrinsic 
semiconductor. 

11 K2 CO4 

      

27. a) Construct a circuit with NPN transistor in the common emitter configuration and 
explain its working using input and output characteristics.  

11 K2 CO5 

  OR    

 b) Using the Ebers-Moll model, analyze the behavior of NPN transistor circuit under 
forward and reverse active modes. Also give the equations for emitter, base and 
collector currents. 

11 K2 CO5 

      

28. a) With neat diagrams, discuss the construction of JFET and elaborate its drain 
characteristics. 

11 K2 CO6 

  OR    

 b) Explain the construction and working of Liquid Crystal display. 11 K2 CO6 

 


