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I Multiple Choice Questions 

1. In a PNP transistor with normal bias 

(a) only holes cross the collector junction 

(b) only majority carriers cross the collector junction 

(c) the collector junction has low resistance 

(d) the emitter-base junction is forward biased and the collector-base junction is reverse 

biased. 

 

2. In a transistor with normal bias, the emitter junction 

(a) has a high resistance 

(b) has a low resistance 

(c) is biased with emitter positive with respect to the base 

(d) emits majority carriers into the base region 

 

3. For transistor action 

(a) The collector must be more heavily doped than the base region 

(b) The collector base junction must be forward biased 

(c) The base region must be very narrow 

(d) The base type material must be N-type material 

 

4. The collector reverse saturation current ICBO  

(a) is generally greater in silicon than in germanium transistors 

(b) depends largely on the emitter base junction bias 

(c) depends largely on emitter doping 

(d) increases with increase in temperature 

 

5. In a PNP transistor, electrons flow 

(a) out of the transistor at the collector and the base leads 

(b) into the transistor at the emitter and collector leads 

(c) into the transistor at the collector and base leads 

(d) out of the transistor at the emitter and base leads 

 

6. The collector reverse saturation current ICBO flows in 

(a) The emitter, base and collector leads 

(b) The emitter and base leads 
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(c) The emitter and collector leads 

(d) The collector and base leads 

 

7. For a given emitter current, the collector current would be higher if, 

(a) The recombination rate in the base region were decreased 

(b) The emitter region were more lightly doped 

(c) The minority carrier mobility in the base region were reduced 

(d) The base region were made wider 

 

8. The arrowhead in the transistor symbol always 

(a) points in the direction of hole flow in the emitter region 

(b) points in the direction of electron flow in the emitter region 

(c) points in the direction of majority carrier flow in the emitter region 

(d) points in the direction of minority carrier flow in the emitter region 

 

9. A small increase in the collector reverse bias will cause 

(a) a large increase in emitter current 

(b) a large increase in collector current 

(c) a large decrease in collector current 

(d) very small change in collector reverse saturation current 

 

10. One way in which operation of an NPN transistor differs from that of a PNP transistor is that 

(a) The emitter junction is reverse biased in NPN transistor 

(b) The emitter injects minority carriers into the base region of the PNP transistor 

(c) The emitter injects holes into the base region of the PNP and electrons into the base 

region of NPN 

(d) The emitter injects electrons into the base region of the PNP and holes into the base 

region of NPN 

 

11. The emitter current in a junction transistor with normal bias 

(a) may be greatly increased by a small change in collector bias 

(b) is equal to the sum of the base current and collector current 

(c) is approximately equal to the base current 

(d) is equal to the difference of the base current and collector current 

 

12. In CB configuration, the output characteristics of the transistor may be shown by the plots of 

(a) VCB  versus IC for constant values of IE 

(b) VCB  versus IB for constant values of IE 

(c) VCE  versus IE for constant values of IB 

(d) VCE  versus IC for constant values of IB 

 

13. In CE configuration, the input characteristics of the transistor may be shown by the plots of 

(a) VCE  versus IC for constant values of IE 

(b) VCB  versus IC for constant values of IB 



(c) VCE  versus IE for constant values of VEB 

(d) VBE  versus IB for constant values of VCE 

 

14. In CE configuration, the output characteristics of the transistor may be shown by the plots of 

(a) VCB  versus IC for constant values of IE 

(b) VCE  versus IC for constant values of IB 

(c) VCE  versus IC for constant values of VEB 

(d) VBE  versus IB for constant values of VCE 

 

15. The beta(β) of a transistor may be determined directly from the plots of 

(a) VCB  versus IC for constant values of IE 

(b) VEC  versus IE for constant values of IB 

(c) VCE  versus IC for constant values of IB 

(d) VBE  versus IB for constant values of VCE 

 

16. The high resistance of the reverse-biased collector junction is due to the fact that 

(a) a small change in collector bias voltage causes a large change in collector current 

(b) a large change in collector bias voltage causes very little change in collector current 

(c) a small change in emitter current causes an almost equal change in collector current 

(d) a small change in emitter bias voltage causes a large change in the collector current 

 

17. A transistor connected in common base configuration has 

(a) a low input resistance and a high output resistance 

(b) a high input resistance and a low output resistance 

(c) a low input resistance and a low output resistance 

(d) a high input resistance and a high output resistance 

 

18. Compared to CB configuration, the CE configuration has 

(a) low input resistance 

(b) higher output resistance 

(c) lower current amplification 

(d) higher current amplification 

 

19. A transistor connected in common emitter configuration has 

(a) a high input resistance and a low output resistance 

(b) a medium input resistance and a high output resistance 

(c) a very low input resistance and a low output resistance 

(d) a high input resistance and a high output resistance 

 

20. A transistor operates in active region of the output characteristics only when 

(a) the emitter junction is forward biased and the collector junction is reverse biased 

(b) the emitter junction is reverse biased 

(c) the collector junction is forward biased 

(d) both the junctions are reverse biased 



 

21. A transistor operates in cut-off region of the output characteristics only when 

(a) the emitter junction is forward biased and the collector junction is reverse biased 

(b) the emitter junction is reverse biased 

(c) the collector junction is forward biased 

(d) both the junctions are reverse biased 

 

22. A transistor operates in saturation region of the output characteristics only when 

(a) the emitter junction is forward biased and the collector junction is reverse biased 

(b) the emitter junction is reverse biased 

(c) both the junctions are forward biased 

(d) both the junctions are reverse biased 

 

23. A transistor has three impurity regions.  All the three regions have different doping levels.  The 

regions in the order of increasing doping level are 

(a) emitter, base and collector 

(b) emitter, collector and base 

(c) base, emitter and collector 

(d) base, collector and emitter 

24. The most commonly used transistor configuration is 

(a) common emitter configuration 

(b) common base configuration 

(c) common collector configuration 

(d) all the above 

25. Common base configuration is most suitable for  

(a) high frequency circuits 

(b) low frequency circuits 

(c) audio frequency circuits 

(d) impedance matching 

 

II Short Answer Questions 

1. Show the biasing arrangement for  PNP and NPN transistors so that it works in active region. 

2. By which mechanism, the majority carriers are transported across the base region of a transistor? 

3. Define the following terms: 

i. The emitter injection efficiency 

ii. The base transport factor 

iii. The collector efficiency 

iv. The large signal current gain 

4. How is the collector current related to emitter current? 

5. Draw the circuit diagrams to sketch the input and output characteristics of a PNP transistor in CB 

and CE modes. 

6. What is punch through in a transistor? 



 

III General Questions 

1. Explain the components of currents and mechanism of current flow in a PNP and NPN transistor. 

2. Justify the following statements 

i. A  transistor is a low powered device. 

ii. The  collector is wider than emitter and base. 

iii. The base is made thin. 

iv. The collector current is slightly less than emitter current. 

v. An ordinary transistor is called bipolar. 

vi. The early effect is otherwise called as base width modulation. 

3. In a transistor operating in active region, although the collector junction is reverse biased, the 

collector current is quite large.  Explain. 

4. Name and draw the three possible transistor configurations. 

5. Define α and β.  Show that � = �/(1 − �). 

6. Sketch the family of CB input and output characteristics for a transistor.  Indicate the cutoff, 

active and saturation regions on the output characteristics.  Explain the shape of the curves 

qualitatively. 

7. Sketch the family of CE input and output characteristics for a transistor.  Indicate the cutoff, 

active and saturation regions on the output characteristics.  Explain the shape of the curves 

qualitatively. 

8. How will you draw the DC load line on the output characteristics of a transistor?  What is its 

importance?  Define operating point. 

9. Explain the Eber-Moll Model of the transistor with neat sketches and governing equations.  Show 

that it is not possible to construct a transistor by simply connecting two separate diodes back to 

back. 

10. What are the different ratings of a transistor? Explain the significance of each rating. 

11. Explain early effect in a transistor.  What are its consequences? 

12. Write short notes on thermal runaway in a transistor. 

13. What is meant by Q-point?  What is the necessity of stabilizing the Q-point? 

14. Explain the different biasing techniques used in transistor circuits. 

15. Explain how a transistor can be used as 

i. a switch 

ii. an amplifier 

16. What are the high frequency effects in transistor circuits? 

17. Write short notes on photo transistor. 




