




         EC8353                                    ELECTRONIC DEVICES AND CIRCUITS 
 
 

 
 
SCE               140     EEE 

 
 

 

13. What is meant by drift current? 

When an electric field is applied across the semiconductor material, the charge 

carriers attain a certain drift velocity which is equal to the product of the mobility of the 

charge carriers and the applied electric field intensity E. The holes move towards the negative 

terminal of the battery and electron move towards the positive terminal. This combined effect 

of movement of the charge carriers constitute a current known as drift current. 

14. Define Hall effect? 

If a metal or semiconductor carrying current I is placed in a transverse magnetic field B , 

an electric field E is induced in the direction perpendicular to both I and B , This 

phenomenon is known as Hall effect. 

 

15.Give some application of Hall Effect. 

 

i. hall effect can be used to measure the strength of a magnetic field in terms of 

electrical voltage. 

ii. it is used to determine whether the semiconductor is p – type or n- type material 

iii. it is used to determine the carrier concentration 

iv. it is used to determine the mobility. 

 

UNIT-II  TRANSISTORS 

PART-A 

1. Draw the input and output characteristics of a transistor in CE configuration and mark the 

cutoff saturation and active regions.  

        Input Characteristics                                    Output Characteristics 

 

 

 

 

 

 

 

  

2. State the advantage of optocouples?    

 Control circuits are well protected due to electrical isolation. 

 Wideband signal transmission is possible. 
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 Due to unidirected signal transfer , noise from the output side does not get coupled to the 

input side. 

 Interfacing with logic circuit is easily possible. 

 

3. Why is collector region wider than emitter region in BJT?                  

In BJT collector region is wider and base region is thinner. The collector is made wider 

so as make heat dissipation easier whereas thinner base will increase the value of β of the 

transistor. 

 

4. In a BJT,the emitter current is 12 mA and the emitter current is 1.02 times the  

    collector current. Find the base current.                                

           IE= IC + IB = 1.02 IC (Given) 

 IB = 0.02 IC 

But    IC =   IE / 1.02  

 = 12/1.02 

= 11.76 Ma 

IB = 0.02 * 11.76 *10
-3

 

= 235.2 µA. 

 

 

 

 

 

 

5. Differentiate FET and BJT (any two)? 
 

 
FET 

 
BJT 

 
Unipolar device (that is current 

conduction by only one type of either 

electron or hole). 

 
Bipolar  device  (current  conduction  by  both 

electron and hole). 

 
High input impedance due to reverse 

bias. 

 
Low input impedance due to forward bias. 

 
Gain is characterized by trans 

conductance 

 
Gain is characterized by voltage gain 

 
Low noise level 

 
High noise level 

 

6. Define pinch off voltage in FET.                            
The pinch off voltage VP is defined as the value of VDS beyond which the drain current 

becomes constant. 
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7. Why are power transistor provided with heat sinks?                     

To avoid thermal runway , which will damage the transistor due to internal heating the 

power transistor provided with heat sinks.   

 

8. What are the special features of FET                                                  

 It is a voltage controlled device. 

 It is equivalent to a  controlled current source. 

 The gate source junction is always reverse biased. 

 Very small gate current. 

 High input resistance and input capacitance. 

 Can be used as a switch or as an amplifier. 

 It can be used as voltage variable resistance VVR. 

 

9. Will a transistor result if two diodes are connected back to back?  

No, because        

 The diode equivalent circuit cannot give the integrated effect of the transistor and the 

base terminal has no control over the current flowing through the diode. 

 The reverse biased diode representing the collector junction will not allow the current 

reverse to flow. 

 

10. Why FET is called unipolar device?                                                      
FET is a   unipolar device, that means the current flowing through it is only due to one 

type of charge particles, holes or electrons . Transistor on the other hand is a bipolar device as 

holes and electrons both contribute to the flow of current.  

 

11. What is a bipolar junction transistor? 

A bipolar junction transistor is a three terminal semiconductor deice in which the 

operation depends on the interaction of both majority and minority carriers. 

 

12. Define the different operating regions of transistor. 

The different operating regions of transistor are 

Active Region: It is defined in which transistor function is biased in reverse 

direction and emitter function in forward direction. 

Cutoff Region: The region in which the collector and emitter functions are both 

reverse biased. 

Saturation Region: The region in which both the collector and emitter functions are 

forward biased. 

 

13. Explaip npn and pnp transistor. 

npn Transistor: In npn transistor, P-type semiconductor is sandwiched between two 

n-type semiconductors. The emitter region is made up of n-type semiconductor base region is 

made of p-type semiconductor, collector region is made of n-type semiconductor. 

pnp Transistor: In pnp transistor, n-type semiconductor is sandwiched between two 

P-type semiconductor. Emitter region is made of P-type, collector region is made of P-type 

and the base region is made of n-type, semiconductor. 
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14. Define Transistor current. 

The emitter current (1E) is the sum of the collector current (Ic) and the base current 

(IB), is called transistor current'. IE = Ic + IB;. IB is very small compared to IE or Ic. 

 

15. What are the three types of configuration in transistors? 

Depending on the input, output and .common terminal a transistor are connected in 3 

configurations; 

i) Common base configuration 

ii) Common emitter configuration 

iii) Common collector-Configuration. 

 

16. What is early effect or base and the modulation? 

As the collector by voltage Vcc is made to increase the reverse bias, the space charge 

width between collector and base tends to increase with the result that the effective width of 

the base decreases. This dependency of base width on collector to emitter -voltage is known 

as early effect. 

UNIT-III    AMPLIFIERS 

PART-A 

1. What is an amplifier?  
An amplifier is a circuit, which can be used to increase the amplitude of the 

input current or voltage at the output by means of energy drawn from an external 
source.  

 
2. Based on the transistor configuration how amplifiers are classified.  

Based on transistor configuration, the amplifier are classified as  

 Common Emitter amplifier  

 Common Collector amplifier  

 Common Base amplifier  
 
3. Draw a CE amplifier & its hybrid equivalent circuit.  
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4. Draw a CC amplifier & its hybrid equivalent circuit.  

 
 

5. Write the Hybrid parameters equation for transistor amplifier?  
Vi = hi Ii + hrVo  
Io = hf Ii + hoVo               

 
 
 
  6. Draw a CB amplifier & its hybrid equivalent circuit  

 
7. Which amplifier is called as voltage follower? Why?  

The common collector transistor amplifier configuration is called as voltage 
follower. Since it has unity voltage gain and because of its very high input impedance. 
It doesn’t draw any input current from the signal. So, the input signal is coupled to the 
output circuit without making any distortion. 

 
8. Write the input impedance, output impedance, voltage gain and current gain of the   
common emitter amplifier in terms of h parameters for the fixed bias condition?  

   Current gain Ai = -hfe  
Voltage gain Av = (hfeRC)/hie  
Input Impedance Zi = hie  
Output Impedance Zo = RL ||RC    
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9. What are the limitations of h parameters?  

The h parameters has the following limitations,  
The accurate calculation of h parameters is difficult.  

A transistor behaves as a two port network for small signals only, hence h 
parameters can be used to analyze only the small signal amplifiers.  
 

10. Why hybrid parameters are called so? Define them?  
     The dimensions of the hybrid parameters are not alike, that is they are hybrid in 

nature so they are called hybrid parameters.  
h11 = [ V1/I1] at V2=0; h11 = Inpu,t impedance with output port short circuited.  
h12 = [ V1/V2] at I1=0; h12 = Reverse voltage gain with input port open circuited.  
h21 = [ I2/I1] at V2=0; h11 = Forward current gain with output port short circuited.  
h22 = [I2/V2] at I1=0; h11 = output impedance with input port open circuited. 

 

11. What is transresistance amplifier? 

In voltage shunt feedback amplifier the sampled signal is a voltage and the feedback 

                     signal (Which is fed in shunt) is a current. 

                                  Rm = Vo / Ii     (or)      Vo = Rm. Ii      

                        Where, Rm = Amplifier gain. 

                                    Vo = Output voltage. 

                                     Ii = Input current.    

 

 

 

12. What does bootstrapping mean? Why bootstrapping is done in a buffer amplifier?  

(Nov, 10) 

In the emitter follower amplifier AV tends to unity. If a resistor is connected between input and output 

of the emitter follower, the change in the voltage at one end of the resistor changes the voltage at the 

other end of the resistor by same value. It is as if resistor is pulling itself up by its bootstraps. Such 

effect is known as boot strapping. 

 

13. Draw the Darlington emitter follower circuit.   (May,14,13) 
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14. How can a DC equivalent circuit of an amplifier be obtained?  

The analysis of transistor circuits for small signal behaviour can be made by following simple 

guidelines. These guidelines are, 

 Draw the actual circuit diagram 

 Replace coupling capacitors and emitter bypass capacitor by short circuit 

 Replace D.C. source by a short circuit 

 Mark the points B, E, C on the circuit diagram and locate these points as the start of the 

equivalent circuit 

 Replace the transistor by its h-parameter model 

  

15. State Miller’s Theorem.  (May,15) 

     It states that the effect of resistance Z on the input circuit is a ratio of input voltage to the 

current which flows from the input to the output. 

 Z1 =    

       It states that the effect of resistance Z on the output circuit is the ratio of output     

      voltage to the current which flows from the output to input. 

   Z2 =  

UNIT-IV   MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 

PART-A 

 

 

 

1. Mention The Two Applications of tuned amplifiers.[ NOV/DEC 2007, NOV/DEC 2008] 

i) They are used in IF amplifiers in Radio and TV receivers. 

ii) They are used in wireless communication systems. 

 

2. State two advantages and two disadvantages of tuned amplifiers. [MAY/JUNE 2012] 

Advantages: 

i) They amplify defined frequencies 
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ii) Signal to noise ratio (SNR) at output is good. 

iii) They are suited for radio transmitters and receivers. 

Disadvantages: 

i) They are not suitable to amplify audio frequencies. 

ii) Circuit is bulky and costly. 

iii) The design is complex. 

 

3. Define CMRR.  

Common mode rejection ratio (CMRR) is the ability of a differential amplifier to reject 

the common mode signal successfully. It is defined as the differential gain Ad and common 

mode gain AO. It is denoted by letter ―ρ‖. 

 

4. Write the expression for differential gain. 

                        VO= Ad(V1-V2) 

         Where    Ad  = differential gain 

         Ad  = 20 Log10(Ad ) in Db 

 

5. What is neutralization in tuned amplifiers? 

The effect of collector to base capacitance of the transistor is neutralized by introducing 

a signal that cancels the signal coupled through collector base capacitance. This process is 

called neutralization . 

 

6. What is narrow band neutralization? 

A process of cancelling the instability effect due to the collector to base capacitance of 

the transistor in tuned circuits by introducing a signal which cancels the signal coupled through 

the collector to base capacitance is called narrow band neutralization. 

 

7. Why we go for differential amplifier? (or) What is the need of differential amplifier?  
The need for differential amplifier arises in many physical measurements, in medical 

electronics and in direct coupled amplifier applications. In this amplifier, there will be no 

output voltage resulting from thermal drifts or any other changes provided, changes in both 

halves of the circuits are equal. 

 

8. What are the advantages of differential amplifier?  
    The advantages of differential amplifier are,  

 Very stable  

 Low noise, low drift,  

 Variations in supply voltage, temperature etc., will not change the gain of 
the amplitude.  

 Does not require any coupling capacitor.  

 Frequency response is better.  
 

9. What are the applications of a differential amplifier?  
   The applications of a differential amplifier are,  

 To measure many physical quantities,  

 Can be used as a direct coupled amplifier,  
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 Used in operational amplifier.  
 

10. Write the need for constant current source for difference amplifier?  
The necessary for constant current source for differential amplifier to increase 

the common mode rejection ratio without changing the quiescent current and without 
lowering the forward current gain. 

 
11. What is Common mode voltage swing?  

The common mode voltage swing is defined as the maximum peak input voltage 
which may be applied to either the input terminal without causing abnormal operation 
or damage. Typically with power supplies of +6v or –6V, the common mode voltage 
swing should not exceed +2V. 
 

12. Why Re is replaced by a constant current bias in a differential amplifier?  
The emitter supply VBE used for biasing purpose must become larger as Re is increased 

in order to maintain the quiescent current at its proper value. If the operating currents of the 

transistors are allowed to decrease, this will lead to higher hie values and will tend to decrease 

CMRR. To overcome this practical limitations RE is replaced by a constant current bias. 

13. What are the advantages of Representation of Gain in Decibels. 

Logarithmic scale is preferred over linear scale to represent voltage and power gains because of the 

following reasons : 

 In multistage amplifiers, it permits to add individual gains of the stages to calculate overall 

gain.  

 It allows us to denote, both very small as well as very large quantities of linear, scale by 

considerably small figures. 

For example, voltage gain of 0.0000001 can be represented as -140 dB and voltage gain of 

1,00,000 can be represented as 100 dB. 

 Many times output of the amplifier is fed to loudspeakers to produce sound which is received 

by the human ear. It is important to note that the ear responds to the sound intensities on a 

proportional or logarithmic scale rather than linear scale. Thus use of dB unit is more 

appropriate for representation of amplifier gains.  

 

 

 

 

14. What is the coupling schemes used in multistage amplifiers?  (May,10) 

In multistage amplifier, the output signal of preceding stage is to be coupled to the input circuit 

of succeeding stage. For this interstage coupling, different types of coupling elements can be 

employed.  

These are :  1. RC coupling          

2. Transformer coupling           

3. Direct coupling  
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15. Define i) Differential gain ii) Common mode gain 

 The gain with which differential amplifier amplifies the difference between two input signals 

is called differential gain of the differential amplifier denoted as A D. The gain with which it amplifies 

the common mode signal to produce the output is called common mode gain of the differential 

amplifier denoted as A C. 

 

 

UNIT-V FEEDBACK AMPLIFIERS AND OSCILLATORS 

PART-A 

 

1. What is the necessary condition for a Wien bridge oscillator circuit to have sustained 

oscillations? [MAY/JUNE 2013] 

Then for oscillations to occur in a Wien Bridge Oscillator circuit the following conditions must 

apply. 

 With no input signal the Wien Bridge Oscillator produces output oscillations. 

 The Wien Bridge Oscillator can produce a large range of frequencies. 

 The Voltage gain of the amplifier must be at least 3. 

 The network can be used with a Non-inverting amplifier. 

 The input resistance of the amplifier must be high compared to R so that the RC network isnot 

overloaded and alter the required conditions. 

 The output resistance of the amplifier must be low so that the effect of external loading is 

minimised. 

  

2. Define piezoelectric effect.[MAY/JUNE 2006] 

The piezo electric Crystals exhibit a property that if a mechanical stress is applied across one face the 

electric potential is developed across opposite face and viceversa. This phenomenon is called piezo 

electric effect. 

3. Differentiate oscillator from amplifier.[NOV/DEC 2013] 

Oscillators Amplifiers 

1. They are self-generating circuits. They 

generate waveforms like sine, square and 

triangular waveforms of their own. Without 

having input signal. 

1. They are not self-generating 

circuits. They need a signal at the 

input and they just increase the level 

of the input waveform. 

2. It have infinite gain 2. It have finite gain 

3. Oscillator uses positive feedback. 3. Amplifier uses negative feedback. 
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4. State Barkhausen criterion for sustained oscillation. What will happen to the oscillation if 

the magnitude of the loop gain is greater than unity?[NOV/DEC 2013] 

The conditions for oscillator to produce oscillation are given by Barkhausan criterion. They are : 

i) The total phase shift produced by the circuit should be 360o or 0o 

ii) The Magnitude of loop gain must be greater than or equal to 1 (ie)|Aβ|≥1 

In practice loop gain is kept slightily greater than unity to ensure that oscillator work even if there is a 

slight change in the circuit parameters. 

 

5. State any two methods of achieving sweep linearity of a time-base 

waveform.(NOV/DEC2012) 

 Exponential charging 

 Constant current charging 

 Miller circuit 

 Bootstrap circuit. 

 

6. Draw the equivalent circuit of a pulse transformer. Name the various elements in 

it.(NOV/DEC 2011,NOV/DEC 2009) 

R1=Primary winding and source resistance 

R2=Total resistance reflected to primary side 

=Leakage inductance 

L=Magnetizing inductance 

C=Total effective shunt capacitance 

 

7. What is the function of time base circuit?(APRIL/MAY 2010) 

A linear time base generator produces an output waveform, which produces a 

portion which exhibits a linear variation of voltage or current with respect to time. 

8. Define feedback. What are the types of it? 

The process of combining a fraction or part of output energy back to the input is known 

as feedback. The different types of feedback are: 

a. Positive feedback, b.  Negative feedback 

 

9. What is meant by a) positive feedback b) negative feedback?  

Positive feedback 

 If feedback signal applied is in phase with the input signal and thus increases the input, 

it is called as positive feedback. It is also known as regenerative feedback. 

 Negative feedback 

If the feedback signal applied to the input is out of phase with the input signal and thus 

signal decrease, it is called negative feedback. It is also known as degenerative feedback.  

 

10. What are the advantages of negative feedback?  

 It improves the stability of the circuit. 

 It improves the frequency response of the amplifier. 

 It improves the percentage of harmonic distortion. 
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 It improves the signal to noise ratio (SNR). 

 It reduces the gain of the circuit. 

 

11. Define the feedback factor β? 

      It is the ratio between the feedback voltages to the output voltage of the amplifier. 

   β = Vf/ Vo 

Where, β is a feedback factor (or) feedback ratio, Vf is the feedback voltage, Vo  is the 

output voltage. 

 

12. What is transresistance amplifier? 

In voltage shunt feedback amplifier the sampled signal is a voltage and the feedback 

                     signal (Which is fed in shunt) is a current. 

                                  Rm = Vo / Ii     (or)      Vo = Rm. Ii      

                        Where, Rm = Amplifier gain. 

                                    Vo = Output voltage. 

                                     Ii = Input current.    

 

13.How does an oscillator differ from an amplifier? 

 Oscillators Amplifiers 

 They are self-

generating 

circuits.  They generate 

waveforms like sine, 

square and triangular 

waveforms of their 

own. Without having 

input signal. 

 They are not self-generating 

circuits.  They need a signal at the input 

and they just increase the level of the 

input waveform. 

 It have infinite gain  It have finite gain 

 Oscillator uses positive 

feedback. 
 Amplifier uses negative feedback. 

 

14.What is Barkhausan criterion?  

 The conditions for oscillator to produce oscillation are given by 

Barkhausan criterion.  They are: 

 The total phase shift produced by the circuit should be 360o or 0o 

 The Magnitude of loop gain must be greater than or equal to 1  

 

15. List the disadvantages of crystal Oscillator. 

 It is suitable for only low power circuits  
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 Large amplitude of vibrations may crack the crystal.  

 It large in frequency is only possible replacing the crystal with another one by different 

frequency.  

 

16. Write the expression for frequency of Oscillation of a colpitts oscillator. 

  
 

  √   
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