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I Multiple Choice Questions 

1. Forbidden energy gap in semiconductors is of the order of 
(a) 6 eV 
(b) 12 eV 
(c) 10 eV 
(d) 0.01 eV 

 
2. The forbidden band in Ge at 0  ̊K is 

(a) 0.785 eV 
(b) 1.21 eV 
(c) 1 eV 
(d) 0.01 eV 

 
3. The distinction between conductors, insulators and semiconductors is largely concerned 

with 
(a) their atomic number 
(b) the type of crystal lattice 
(c) binding energy of their electrons 
(d) relative widths of their energy gaps 

 
4. Which one of the following statements is NOT  TRUE? 

(a) Electrons in conduction band have higher energy than those in the valance band 
(b) Conduction band valance band of Si overlap each other 
(c) Whereas isolated single atoms have energy levels, solids have energy bands 
(d) In an N type semiconductor, the number of free electrons is approximately equal 

to the number of donor atoms 
 

5. In P-type semiconductor, there are 
(a) No majority careers 
(b) Electrons as majority carriers 
(c) Immobile negative ions 
(d) Immobile positive ions 

 
 



6. In N-type semiconductor, there are 
(a) No majority careers 
(b) Holes as majority carriers 
(c) Immobile negative ions 
(d) Immobile positive ions 

 
7. Donor and acceptor type semiconductors is formed by adding impurity atoms of ___ and 

___ valency respectively. 
(a) 3, 4 
(b) 4, 5 
(c) 3, 5 
(d) 5, 3 

 
8. In N type semiconductor __________ are the majority careers and ________ are the 

minority careers. 
(a) Electrons, holes 
(b) Holes, immobile ions 
(c) Holes, electrons 
(d) Immobile ions, electrons 

 
9. The type of bond found in semiconductors is 

(a) Ionic bond 
(b) Covalent bond 
(c) Hydrogen bond 
(d) None of the above 

 
10. The depletion region in an open circuited PN junction contains 

(a) Electrons 
(b) Holes 
(c) Immobile impurity ions 
(d) Neutral impurity atom 

 
11. The width of the depletion layer of a PN junction 

(a)  Decreases with light doping 
(b) Increases with heavy doping 
(c) Is independent of applied voltage 
(d) Increases under reverse bias 

 
12. Zener breakdown occurs 

(a) When the junction is forward biased 
(b) Due to rapture of covalent bonds in the depletion region 
(c) In lightly doped junctions 
(d) Due to thermally generated minority careers 

 
13. Avalanche breakdown is primarily dependant of the phenomenon of 

(a) Collision 



(b) Doping 
(c) Ionization 
(d) Recombination 

 
14. The forward knee voltages for Si and Ge diodes are _____ and _____respectively. 

(a) 0.7 V and 0.3 V 
(b) 0.3 V and 0.5 V 
(c) 0.5 V and 0.3 V 
(d) 0.3 V and 0.7 V 

 
15. A clipper circuit always 

(a) Needs a dc source 
(b) Clips both half cycles of the input signal 
(c) Clips upper portion of the signal 
(d) Clips some part of the input signal 

 
16. The primary function of a clamper circuit is to 

(a) Suppress variations in the signal voltage 
(b) Raise positive half cycle of the signal 
(c) Lower negative half cycle of the signal 
(d) Introduce a dc level into an ac signal 

 
17. Which of the following statement is NOT TRUE regarding photodiodes? 

(a) It works in reverse bias 
(b) It works in forward bias 
(c) The conduction is due to photo induced charge careers 
(d) The current increases with increase in illumination 

 
18. Which of the following statement is NOT TRUE regarding LED? 

(a) It works in reverse bias 
(b) It works in forward bias 
(c) It converts the electrical energy into light energy 
(d) Si and Ge cannot be used to make LED as greater percentage of the 

recombination energy is given out as heat 
 

19. In full wave rectifier, the current in each of the diodes flow for 
(a) The complete cycle of the input signal 
(b) Half cycle of the input signal 
(c) For zero time 
(d) More than half cycle of the input signal 

 
20. The ripple factor of a rectifier is a measure of  

(a) The filter efficiency 
(b) Diode rating 
(c) Voltage regulation 
(d) Purity of the output waveform 



II Short answer questions 
1. Draw the energy band structure of insulators, semiconductors and insulators. 

2. How are minority and majority careers generated in a semiconductor? 

3. What is meant by intrinsic and extrinsic conductors? 

4. What do you mean by doping? 

5. What is Hall effect? What is its use with respect to semiconductors? 

6. Draw the forward and reverse characteristics of Si and Ge diodes? 

7. What is meant by an ideal diode? 

8. What is meant by zener breakdown and avalanche breakdown? 

9. Write the Boltzman’s equation for diode current and explain the terms in it. 

10. What is meant by space charge capacitance and diffusion (or storage capacitance)? 

11. What is a clipper? What are its types? 

12. What is a clamper? What are its types? 

13. Draw the Zener diode characteristics. 

14. What are the two ratings of a diode? 

15. Define the following: 

(a) Form factor 

(b) Ripple factor 

(c) Regulation of a rectifier 

(d) Efficiency of a rectifier 

(e) PIV 

16. State the advantages and disadvantages of a bridge rectifier over a centre tapped 
transformer full wave rectifier. 

17. Compare half wave and full wave rectifiers with respect to the following parameters: 

(a) Average or dc voltage/current 

(b) Rms voltage/current 

(c) Maximum efficiency 

(d) Form factor 

(e) Ripple factor 

(f) PIV 



 
III Descriptive Answer Questions 

1. (a) Explain the mechanism of electrical conduction in a Si or Ge intrinsic semiconductor 
material. 

 (b) Explain how the conductivity of the pure conductor is affected by adding traces of 

trivalentand pentavalent impurities. 

2. What is meant by N type semiconductor?  Explain with the help of diagram, how the 
free electrons contribute to electric current. 

3. What is meant by P type semiconductor?  Explain with the help of diagram, how the 
holes contribute to electric current. 

4. Describe the Hall-effect.  What property of a semiconductor is determined from Hall-
effect experiment? How is it determined? 

5. (a)What is PN junction? 

 (b)Explain the formation of potential barrier of a PN junction diode. 

 (c) What is its significance? 

6. Explain (a) Zener breakdown and (b) Avalanche breakdown 

7. Discuss the behaviour of a PN junction under forward and reverse bias with relevant 
diagrams. 

8. Explain the forward and reverse characteristics of a PN junction diode. 

9. Explain the operation of the following with necessary circuit diagrams and waveforms. 

(a) Positive clipper 

(b) Negative clipper 

(c) Biased clipper 

(d) Positive clamper 

(e) Negative clamper 

10. Draw the circuit diagram and explain the operation of the following rectifiers: 

(a) Have wave rectifier 

(b) Full wave rectifier 

(c) Bridge rectifier 

11. Derive the expressions for dc (or average value) and rms value of voltage / current for  

(a) Have wave rectifier 

(b) Full wave rectifier 

12. What is the information you get from form factor and ripple factor?  Derive the ripple 
factor for half wave and full wave rectifiers and compare the performance both the 
rectifiers. 

13. Show that full wave rectifier is twice as efficient as a half wave rectifier. 


