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UNIT IX 

ELECTRONIC DEVICES 

WORKSHEET – 1 

1. The forbidden energy band in germanium that lies between the highest filled band and the 

empty band above it, has a width of 0.7eV. Compare the conductivity of Ge with that of 

Si at: (a) Very low temperature and (b) room temperature. 

Ans :  

 

2. What element other than As and Sb can be used as am impurity with germanium to form 

an n-type semiconductor? 

Ans:  

 

3.  What element other than gallium and indium can be used to form a p-type 

semiconductor? 

Ans: 

 

 

4.  Why is a semiconductor damaged by a strong current? 

Ans :  

 

5. Name two factors on which electric conductivity of a pure semiconductor at a given 

temperature depends. 

Ans :  

 

6. Zener diodes have higher dopant densities as compared to p-n junction diodes. How does 

it effect the: 

(i) Width of the depletion layer 

(ii) Junction field. 

Ans : 
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7.  State the factors which control: 

(i) Wavelength of light and 

(ii) Intensity of light emitting by an LED. 

Ans :  

 

8. Visible photons are known to have energies ranging (nearly) from 1.8eV to 2.8eV. Use 

the information to reason why silicon is not a suitable semiconductor for designing 

visible light LEDs? 

Ans:  

 

 

9.  (i)  With the help of circuit diagrams, distinguish between forward biasing and reverse   

               biasing of a p-n junction diode. 

(ii) Draw V-I characteristics of a p-n junction diode in (a) forward bias and (b) reverse 

bias. 

10. Explain the use of p-n junction diode as a rectifier. Draw the circuit diagram of a full 

wave rectifier and explain its working. Draw the input and output waveforms. 

11. Explain with the help of a circuit diagram how a Zener diode works as a dc voltage 

regulator. Draw its I-V characteristics. 

12. For an n-p-n transistor in the common-emitter configuration, draw a labeled circuit 

diagram of an arrangement for measuring the collector current as a function of a 

collector-emitter voltage for at least two different values of base current. Draw the shape 

of the curves obtained. Define the terms: (i) Output resistance and (ii) current 

amplification factor. 

 

Answers/Hints of Worksheet 1 

Ans:1  (a) Both Ge and Si are bad conductors at very low temperatures. 

 (b) On account of the smaller width of the forbidden band in Ge (for Si it is 1.1 eV), it is 

better conductor than Si at room temperature. 

Ans:2 Phosphorus which is a pentavalent atom, can also be used to form an n-type 

semiconductor. 
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Ans:3  Boron which is a trivalent atom can also be used to form a p-type semiconductor. 

Ans:4  When we pass a strong current through a semiconductor, it gets heated. Due to 

excessive heat, the covalent bonds are broken and crystal breakdown occurs. This makes 

the semiconductor useless. 

Ans:5 (i) Width of the forbidden gap (Eg) 

 (ii) Intrinsic charge carrier concentration (ni) 

Ans:6 (i)  The width of depletion layer is small. 

(ii) The junction field is high. 

Ans:7 (i)  Nature of semiconductor used in LED 

(ii) Forward bias applied to LED 

Ans:8 For Si, band gap (Eg) is 1.1 eV, which is less than 1.8 eV. Hence, it is not suitable for 

making LEDs emitting visible light. 
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WORKSHEET – 2 

1. Carbon and silicon are known to have similar lattice structures. However, the four 

bonding electron of carbon are present in second orbit while those of silicon are present 

in third orbit. How does this difference result in a difference in their electrical 

conductivities? 

Ans

                                                                                                                                                                                                                            

2. Why is the conductivity of n-type semiconductor greater than that of p-type 

semiconductor even when both of these have same level of doping? 

Ans : 

3. At what temperature would an intrinsic semiconductor behave like a perfect insulator? 

Ans :  

4. Why should a photodiode be operated at a reverse bias? 

Ans:  

5. How is the band gap 'Eg' of a photodiode related to the maximum wavelength m that can 

be detected by it? 

Ans:  

6. If the base region of a transistor is made large as compared to a usual transistor, how does 

it affect: (i) the collector current and (ii) current gain of this transistor? 

Ans:  

7. How will you test in a simple way whether a transistor is spoilt or is in working order? 

Ans :  

 

8. Show diagrammatically a forward biased and reverse biased p-n junction.  

Ans: 

9. With the help of a suitable diagram, explain the formation of depletion region in a p-n 

junction. How does its width change when the junction is (i) forward biased and (ii) 

reverse biased? 
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Ans :  

10. With the help of a diagram, show the biasing of a light emitting diode (LED). Give its 

two advantages over conventional incandescent lamps. 

Ans :  

 

11. Explain through a labeled diagram the working of a transistor as an amplifier (common-

emitter configuration). 

12. (a) Draw the circuit arrangement for studying the input and output characteristics of an n-

p transistor in CE configuration. With the help of these characteristics define (i) input 

resistance (ii) current amplification factor 

(b) Describe briefly with the help of a circuit diagram how an n-p-n transistor is used to 

produce self-sustained oscillations. 

 

Answers/Hints of Worksheet 2 

1. The energy required to take out an electron from Si atom is less than that required to take 

out an electron from carbon atom. Hence, number of free electrons for conduction in Si is 

significant but negligibly small for C. 

2. Electron (majority carries in an n-type semiconductor) have greater mobility than holes 

(majority carriers in a p-type semiconductor) for a given applied electric field. 

3. At 0(Zero) K when there is no thermal agitation of electrons 

4.  

5. .    
  

  
 

6. When the base region becomes large, most of the charge carriers coming from emitter 

will be neutralized in the base by electron-hole combination. Due to this: (i) collector 

current decreases and as a result of this (ii) the current gain also reduces. 

 

 

 

7. Take one of the junctions of the transistor. Note its impedance by first biasing it in the 

forward direction and then in the reverse direction. If the transistor is not spoilt, the 

impedance of the junction is less when it is reverse biased than when it is forward biased. 

Similarly test the other junction. 
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WORKSHEET – 3 

1. How does the energy gap in an intrinsic semiconductor vary when doped with a 

pentavalent impurity? 

Ans:  

2. An n-type semiconductor has a large number of electrons but still it is electrically neutral. 

Explain the reason. 

Ans:  

3. How does the thickness of the depletion layer in a p-n junction diode vary with increase 

in reverse bias? 

Ans:  

4. State the reason, why GaAs is most commonly used in making a solar cell. 

Ans:  

5. In a transistor base is made very thin and dopped with little impurity atoms. Why? 

Ans:  

6. Draw the transfer characteristics of a base biased transistor in its common emitter 

configuration. Explain briefly the meaning of the term ‘active region’ in these 

characteristics. For what particle used, do we use transistor in this active region. 

7. Give a circuit diagram of a common emitter amplifier using n-p-n transistor. Draw input 

and output wave forms of the signal. Write the expression for its voltage gain. 

8. Draw a labeled circuit diagram of a common emitter transistor amplifier. Explain clearly 

how the input and out signals are in opposite phase. 

9. State briefly the underlaying principle of a transistor oscillator. Draw a circuit diagram 

showing how the feedback is accomplished by inductive coupling. Explain the oscillator 

action. 

10. Compare semi-conductor devices with vacuum tube devices. 

11. Give the logic, truth table and Boolean expression for AND gate. How is it obtained in 

practice? 

12. Explain how the heavy dopping of the p and n sides of a p-n junction diode helps in 

internal field emission even with a reverse bias voltage of a few volts only.Draw the 

general shape of the V-I characteristics of a zener diode. Discuss how the nature of these 

characteristics led to the use of a zener diode as a voltage regulator. 

 

 

Answers/Hints of Worksheet 3 
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1. When doped with a pentavalent impurity, donor energy levels are created just below the 

bottom of conduction band, thereby, decreasing the energy gap. 

2. In a n-type semiconductor, the large number of free electrons belong to those electrons of 

the impurity (pentavalents) atoms which have not been able to form covalent bonds. (Out 

of five electrons of the pentavalent impurity atoms, four form the covalent bonds and the 

fifth is left free). Since atoms on the whole are neutral, the n-type semiconductor is also 

neutral. 

3. The thickness of depletion layer increases with increase in reverse bias of the p-n 

junction. 

4. Since GaAs has a suitable band gap (Eg=1.53 ev) and has high optical absorption 

coefficient, it is used for making solar cell. 

5. This is done so that only a small fraction of  

(i)The holes (in p-n-p transistor) combined with the electrons in the base to get 

neutralized. 

(ii)The electrons (in n-p-n transistor) combined with the holes in the base to get 

neutralized. 

iii. Thus, infact base is made thin and dopped with little impurity only to allow a small 

base current. 


