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Student Instructions 
1. Use pencil for diagrams. 

2. 1st question is compulsory. Attempt any four questions from rest. 

3. All questions carry equal marks 

4. Write your ID before starting question paper. 

 

Q.1. Draw the block schematic of negative amplifier feedback. Explain the consequences of 
introducing negative feedback in small signal amplifier. 

Q.2. Calculate the voltage gain of the circuit. 

                             
Q.3. Explain the working of Crystal Oscillator. 

Q.4. It is desired to design a phase-shift oscillator using an FET having gm= 5000µS, rd= 40kΩ, and 

feedback circuit of R = 10KΩ. Select the value of C for oscillator operation at 1KHz and RD for A>29 

to ensure oscillator action. 

Q.5. What are the different feedback topologies used in negative feedback amplifiers? Explain each of 

them with diagram. 

Q.6. Derive an expression for calculating input resistance in voltage-shunt feedback. 

Q.7. What is Barkhausen’s criterion for sustained Oscillations? 

 
 
 
 
 
 
 
 
 
 
 
 
 



SOLUTIONS 
 

Q.1. Draw the block schematic of negative amplifier feedback. Explain the consequences of 

introducing negative feedback in small signal amplifier. 

SOLUTION: A typical feedback connection is shown in Fig.1. The input signal, Vs, is applied to a mixer 

network, where it is combined with a feedback signal, Vf. The difference of these signals, Vi, is then 

the input voltage to the amplifier. A portion of the amplifier output, Vo, is connected to the 

feedback network , which provides a reduced portion of the output as feedback signal to the input 

mixer network. 

If the feedback signal is of opposite polarity to the input signal, as shown in Fig. , negative feedback 

results. While negative feedback results in reduced overall voltage gain, a number of improvements are 

obtained, among them being: 

1. Higher input impedance. 

2. Better stabilized voltage gain. 

3. Improved frequency response. 

4. Lower output impedance. 

5. Reduced noise. 

6. More linear operation. 

 

 



Q.2. Calculate the voltage gain of the circuit 

 

 
 

Solution:  
 

Without feedback, 

 

 
 

 

Q.3. Explain the working of Crystal Oscillator. 

Solution: A quartz crystal (one of a number of crystal types) exhibits the property that when mechanical 

stress is applied across the faces of the crystal, a difference of potential develops across opposite faces of 

the crystal. This property of a crystal is called the piezoelectric effect. Similarly, a voltage applied across 



one set of faces of the crystal causes mechanical distortion in the crystal shape. When alternating voltage is 

applied to a crystal, mechanical vibrations are set up—these vibrations having a natural resonant frequency 

dependent on the crystal. 

                               

 

                                 

 

The crystal as represented by the equivalent electrical circuit of Fig. 18.31 can have two resonant 

frequencies. One resonant condition occurs when the reactances of the series RLC leg are equal (and 

opposite). For this condition, the series-resonant impedance is very low (equal to R). The other resonant 

condition occurs at a higher frequency when the reactance of the series-resonant leg equals the reactance of 



capacitor CM. This is a parallel resonance or anti-resonance condition of the crystal. At this frequency, the 

crystal offers a very high impedance to the external circuit. The impedance versus frequency of the crystal 

is shown in Fig. 18.32. In order to use the crystal properly, it must be connected in a circuit so that its low 

impedance in the series- resonant operating mode or high impedance in the anti-resonant operating mode is 

selected. 

 

 
 

 

Q.4. It is desired to design a phase-shift oscillator using an FET having gm= 5000µS, rd= 40kΩ, and 

feedback circuit of R = 10KΩ. Select the value of C for oscillator operation at 1KHz and RD for A>29 

to ensure oscillator action. 

 
 

 
 

 

 

 

 



 

 

 

 

 

 

Q.5. What are the different feedback topologies used in negative feedback amplifiers? Explain each of 

them with diagram. 

Solution: There are four basic ways of connecting the feedback signal. Both voltage and current can be fed 

back to the input either in series or parallel. Specifically, there can be: 

1. Voltage-series feedback  

2. Voltage-shunt feedback  

3. Current-series feedback 

4. Current-shunt feedback 

 

                         
 

                           
 

In the list above, voltage refers to connecting the output voltage as input to the feedback network; current 

refers to tapping off some output current through the feedback network. Series refers to connecting the 

feedback signal in series with the input signal voltage; shunt refers to connecting the feedback signal in 

shunt (parallel) with an input current source. Series feedback connections tend to increase the input 

resistance, while shunt feedback connections tend to decrease the input resistance. Voltage feedback tends 

to decrease the output impedance, while current feedback tends to increase the output impedance. 



Q.6. Derive an expression for calculating input resistance in voltage-shunt feedback. 

Solution: 

 

 
 

 

Q.7. What is Barkhausen’s criterion for sustained Oscillations? 

Solution:  

 
 

When the switch at the amplifier input is open, no oscillation occurs. Consider that we have a fictitious 

voltage at the amplifier input (Vi). This results in an output voltage Vo = AVi after the amplifier stage and 



in a voltage Vf = βAVi after the feedback stage. Thus, we have a feedback voltage Vf = βAVi, where βA is 

referred to as the loop gain. If the circuits of the base amplifier and feedback network provide βA of a 

correct magnitude and phase, Vf can be made equal to Vi. Then, when the switch is closed and fictitious 

voltage Vi is removed, the circuit will continue operating since the feedback voltage is sufficient to drive 

the amplifier and feedback circuits resulting in a proper input voltage to sustain the loop operation. The 

output waveform will still exist after the switch is closed if the condition βA =1 is met. This is known as 

the Barkhausen criterion for oscillation. 


