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SECTION A CONCEPTUAL AND APPLICATION TYPE QUESTIONS 

1 Why common emitter mode of operation is preferred  in  a transistor amplifier? 1 

2 The emitter and collector of a transistor   are  of same type of semiconductors .Can we 
interchange the emitter and collector of a transistor when  we use it? Justify. 
 

1 

3 What is the phase relation between the input signal and the output in a transistor 
amplifier? 

1 

4 State one difference between  
i) a diode and a zener diode 
ii) solar cell and photodiode 
iii)  LED and photodiode 
 

3 

5  What is the efficiency of a i) half wave rectifier ii) full wave rectifier? 1 

6 State two differences between the circuits of a i) half wave rectifier ii) full wave rectifier? 1 

7 What happens to the depletion layer and internal potential barrier of a pn junction diode 
during  i) forward bias  ii) reverse bias ? 

2 

8 Which of the following a P-type or a N-type semiconductor has more conductivity, 
assuming both are doped with same concentration of corresponding  impurities? Justify. 
 

2 

9 Give reasons for the following: 
 (i) For ground wave transmission, size of antenna should be comparable to the 
wavelength of the signal, e.g. λ/4 
(ii) Audio signals converted into electromagnetic waves and they are not transmitted as 

3 
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such directly. 
(iii) The amplitude of modulating signal is kept less than that of the carrier wave. 

10 Draw energy band diagram for 
 i) copper  
 ii) pure germanium 
 iii) diamond 
 iv) silicon doped with phosphorous  
 v) silicon doped with aluminium. 

Each 1 

11 How does the effective power radiated by an  antenna  vary with wave length? 1 

12 Optical and radio telescopes are built on the ground but X-ray astronomy is possible only 
from satellites orbiting the Earth. Why? 
.  

1(repea

ted) 

13 Why ground wave propagation is not suitable for frequency above 1.5MHz? 2 

14 Which waves are preferred for long distance radio communication ? Why? 1 

15 Define Modulation factor or Index.  Can it be more than 1? Justify. 2 

16 When a mixer or grinder is switched on there is a disturbance in radio program ( AM) 
and picture in TV  why? 

2 

17 Draw circuits to show how the following gates  i) NOT ii ) OR iii) AND can be realized using 
NOR gate . 

1(2006 
S) 

18 Draw circuits to show how the following gates   i) NOT ii ) OR iii) AND can be realized using 
NAND gate. 
 

 2 

19 Name the semiconductor device required to fabricate  i) NOT  ii ) OR iii) AND gate 
 

3 

20 Why a photodiode is always operated under reverse bias? 
 

(2015) 

21 Even though energy gap for GaAs is more than that of Si  GaAs is preffered to  Si to make 
solar cell why? 
 

 (2015) 

22 

 

2 
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Draw the output wave form at X, using the given inputs A, B for the logic circuit shown 
below. 
Also identify the gate. 

23 What does the term ‘LOS communication’ mean ? Name the types of waves that are used 
for this communication. Give typical examples, with the help of a suitable figure, of 
communication 
systems that use space wave mode propagation. 
 

3 

24 The figure adjoining shows the V-I characteristics of a semiconductor diode.(i) Identify the 
semiconductor diode used. 
(ii) Draw the circuit diagram to obtain the given characteristic of this device. 
 
(iii) Briefly explain how this diode can be used as a voltage regulator. 

 
 
 

5 

25 Two signals A, B as given below, are applied as input to (i) AND (ii) NOR and (iii) NAND 
gates. 
Draw the output wave-form in each case. 
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SECTION B NUMERICAL PROBLEMS 

1 A carrier wave of peak voltage 12V is used to transmit a message signal. What should be 
the peak voltage of the modulating signal in order to have a modulation index of 75%? 
 

3(2008) 

2 For an amplitude modulated wave, the maximum amplitude is found to be 10V while 
the minimum amplitude is found to be 2V. Determine the modulation index ( μ ) 
What would be the value of  ( μ ) , if the minimum amplitude is zero volt? 

3 

3 The base current of the transistor is 50 μA and collector current is 25 
mA. Determine the values of β and α. 
 

2) 

4 If the two waveforms shown in figure are applied to the OR gate. 
What is the resulting output wave form? 

 
 

 

5 A transistor is connected in CE configuration. The voltage drop across the load 
resistance (RC) 3 k Ω is 6 V. Find the base current. Take the current gain α of the 
transistor to be  0.97. 
 

2 
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6 Red light of wavelength 670 nm produces photoelectrons from a certain metal which 

requires a stopping potential of 0.5 V. What is the work function and threshold 

wavelength of the metal?. 

3 

7 Is it necessary for a transmitting antenna to be at the same height as that of the 
receiving antenna for line-of-sight communication? A TV transmitting antenna is 81m 
tall. How much service area can it cover if the receiving antenna is at the ground level? 

 

8 A p-n photodiode is fabricated from a semiconductor with band gap of 2.8 eV. Can it 
detect a wavelength of 600 nm? 

2 

9 A modulating signal is a square wave, as shown in Figure given 

 
The carrier wave is given by   

 
volts. (i) Sketch the amplitude modulated waveform (ii) What is the modulation index? 

 2 

10 A transmitting antenna at the top of a tower has a height 32 m and the height of the 
receiving antenna is 50 m. What is the maximum distance between them for 
satisfactory communication in LOS mode? Given radius of earth 6.4 × 106 m. 

2(1992, 
1998) 

11 A message signal of frequency 10 kHz and peak voltage of 10 volts is used to modulate a 
carrier of frequency 1 MHz and peak voltage of 20 volts. Determine (a) modulation 
index, (b) the side bands produced. 
 

2 

12 A transistor is connected in CE configuration. The voltage drop across the load 
resistance (RC) 3 k Ω is 6 V. Find the base current. Take the current gain α of the 
transistor to be  0.97. 

2 

 

 

 

13 

In the given block diagram of a receiver, identify the boxes labelled as X and Y and write 
their functions. 
 
 

 

3 

 

 



SENIOR_CLASS_12_PHYSICS_WORK SHEET_8_ SEMICONDUCTOR DEVICES AND COMMUNICATION   
SYSTEMS _2018_ Page 6 
 

14 Identify the equivalent gate for the following circuit and write its truth table. 

 

2 

15 In the given circuit diagram, a voltmeter ‘V’ is connected across a lamp ’L’. How would 
(i) the brightness of the lamp and (ii) voltmeter reading ‘V’ be affected, if the value of 
resistance ‘R’ is decreased? Justify your answer. 

 

 

16 The circuit shown in the figure has two oppositely connected ideal diodes connected in 
parallel. Find the current flowing through each diode in the circuit. 
 

 

 

 

 


