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COURSE OBJECTIVES:

 To give a comprehensive exposure to all types of amplifiers and oscillators constructed
with discrete components. This helps to develop a strong basis for building linear and
digital integrated circuits

 To study about feedback amplifiers and oscillators principles
 To design oscillators.
 To study about turned amplifier.
 To understand the analysis and design of LC and RC oscillators, amplifiers, multi

vibrators, power amplifiers and DC convertors.

COURSE OUTCOMES

On Completion of the course students will be able to
Course

Outcome
Statement

CO1
Acquire the knowledge about the effect of negative feedback on amplifiers parameters,
analyze the various types of feedback amplifiers and their stability analysis.

CO2 Design RC and LC oscillators by deriving their frequency of oscillation.

CO3
Analyze the frequency response of small signal tuned amplifiers and learn their
stabilization techniques.

CO4 Analyze and design various multi-vibrators circuits.

CO5 Understand the response of wave shaping circuits for various types of input signals.

CO6
Analyze the efficiency of various power amplifiers and learn operation of DC-DC
converters.

SYLLABUS:
UNIT I FEEDBACK AMPLIFIERS AND STABILITY 9
Feedback Concepts – gain with feedback – effect of feedback on gain stability, distortion, bandwidth,
input and output impedances; topologies of feedback amplifiers – analysis of series-series, shunt-
shunt and shunt-series feedback amplifiers-stability problem-Gain and Phase-margins-Frequency
compensation.
UNIT II OSCILLATORS 9
Barkhausen criterion for oscillation – phase shift, Wien bridge - Hartley & Colpitt‘s oscillators –
Clapp oscillator-Ring oscillators and crystal oscillators – oscillator amplitude stabilization.

UNIT III TUNED AMPLIFIERS 9
Coil losses, unloaded and loaded Q of tank circuits, small signal tuned amplifiers – Analysis of
capacitor coupled single tuned amplifier – double tuned amplifier - effect of cascading single tuned
and double tuned amplifiers on bandwidth – Stagger tuned amplifiers - Stability of tuned amplifiers –
Neutralization - Hazeltine neutralization method.



UNIT IV WAVE SHAPING AND MULTIVIBRATOR CIRCUITS 9
Pulse circuits – attenuators – RC integrator and differentiator circuits – diode clampers and clippers –
Multivibrators - Schmitt Trigger- UJT Oscillator.
UNIT V POWER AMPLIFIERS AND DC CONVERTERS 9

Buck-Boost analysis and design Power amplifiers- class A-Class B-Class AB-Class C-Power
MOSFET-Temperature Effect- Class AB Power amplifier using MOSFET –DC/DC convertors –
Buck, Boost, Buck-Boost analysis and design
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ADDITIONAL TOPICS:
 Neutralization using coils & Rice neutralization

 Improving switching times
 Complementary multivibrator
 Direct coupled inverter

CURRICULUM GAP-CONTENT BEYOND SYLLABUS:
Applications of Blocking Oscillators and Time Base Circuits
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UNIT I FEEDBACK AMPLIFIERS AND STABILITY

Feedback Concepts – gain with feedback – effect of feedback on gain stability, distortion, bandwidth,
input and output impedances; topologies of feedback amplifiers – analysis of series-series, shunt-
shunt and shunt-series feedback amplifiers-stability problem-Gain and Phase-margins-Frequency
compensation.

PART – A

1. Define feedback and its types Nov/Dec 2013, Nov/Dec 2014 (UNDERSTAND)
A portion of the output signal is taken from the output of the amplifier and is combined with the
normal input signal. This is known as feedback.
There are two types

 Positive Feedback
If the feedback signal is in phase with input signal, then the net effect of the feedback will increase
the input signal given to the amplifier. This type of feedback is said to
be positive or regenerative feedback.

 Negative Feedback
If the feedback signal is out of phase with the input signal then the input voltage applied to the basic
amplifier is decreased and correspondingly the output is decreased. This
type of feedback is known as negative or degenerative feedback.

2. What is the need for negative feedback in amplifiers? (May 2021)(Apply)
The applied negative feedback can improve its performance (gain stability, linearity, frequency
response, step response) and reduces sensitivity to parameter variations due to manufacturing or
environment. Because of these advantages, many amplifiers and control systems use negative feedback.

3. What is the purpose of mixer network in feedback amplifier? (UNDERSTAND)
The mixer network is used to combine feedback signal and input signal at input of an
amplifier.

4. Distinguish series and shunt feedback.(May 18) Understand
In series feedback, the feedback signal is connected in series with the input voltage signal.

In shunt feedback, the feedback signal is connected in parallel with an input current source.

5. What are the advantages of introducing negative feedback? Or List the effect of negative
feedback on the noise and bandwidth of an amplifier? (Jun2016) or List out the properties
of negative feedback amplifiers? (April 2015) (Nov 2016) (UNDERSTAND)

The advantages of negative feedback are:
Reduction in distortion,
Increase the stability of gain,
Increase bandwidth and



Increases input impedance and decreases output impedance.
It is due to these advantages that negative feedback is frequently employed in amplifiers.

6. What is the disadvantage of introducing negative feedback? (UNDERSTAND)
Negative feedback reduces the gain of the amplifier.

7. List the four basic feedback topologies. (REMEMBER)
i) Voltage amplifier with voltage series feedback
ii) Transconductance amplifier with current series feedback.
iii) Current amplifier with current shunt feedback.
iv) Transresistance amplifier with voltage shunt feedback

8. Give the expression for gain of an amplifier with feedback. (REMEMBER)= +
9. What is meant by return ratio and Feedback ratio? [NOV/DEC 2011] (UNDERSTAND)
A path of a signal from input terminals through basic amplifier, through the feedback network and
back to the input terminals forms a loop. The gain of this loop is the product –Aβ. This gain is known
as loop gain or return ratio.

Return ratio (or) Loop gain:
The signal Vi is multiplied by ‘A’ in passing through the amplifier is multiplier by ‘β’.
In transmission through the feedback network and is multiplied by ‘-1’ in the mixer. The product of
‘- A β’ is called the loop gain (or) return ratio.

Feedback Factor (or) Feedback ratio:
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.

10. What is sensitivity of the transfer gain? (REMEMBER)
The fractional change in amplification with feedback divided by the fractional change

without feedback is called the sensitivity of the transfer gain.

11. What is desensitivity? Nov/Dec 2013(REMEMBER)
The reciprocal of the sensitivity is called the desensitivity D.
It is given as D = 1 + βA.

12. Sketch the Block diagram of feedback amplifiers. (May 2017) (ANALYSE)
Feedback amplifier consists of Mixer ,Sampler, Amplifier ,Feedback



13. Determine the gain of feedback amplifier, whose output voltage is 10 V with input of 101
mV and feedback voltage is 101 mV. (Apply)

The output of the amplifier is 10 V.
The fraction mv of this output i.e. 100mV is feedback to the input where it is applied in series
with the input signal of 101 mV.
As the feedback is negative, therefore, only 1 mV appears at the input terminals of the
amplifier.

Fraction of output voltage feedback, 0.01
Gain of amplifier with negative feedback,

	 	 0.01
14. What is sensitivity of the transfer gain? (UNDERSTAND)

The fractional change in amplification with feedback divided by the fractional change without
feedback is called the sensitivity of the transfer gain.

15. What is desensitivity? Nov/Dec 2013 (UNDERSTAND)
The reciprocal of the sensitivity is called the desensitivity D.
It is given as D = 1 + βA.

16. What is the effect of lower cut-off frequency with negative feedback? (UNDERSTAND)
Lower cut-off frequency with feedback is less than lower cutoff frequency without feedback
by factor (1 + Amid β).

17. What is the effect of upper cut-off frequency with negative feedback? (UNDERSTAND)
Upper cut-off frequency with feedback is greater than upper cutoff frequency without
feedback by factor (1 + Amid β).

18. What are negative feedback effects on bandwidth and noise?
Negative feedback effects on bandwidth

Bandwidth – Bandwidth of amplifier with feedback is greater than bandwidth of amplifier without
feedback. Bandwidth with negative feedback increases by factor (1+ Aβ)

BWf = fHf - fLf = (1 + Amidβ) FH - FL / (1 + Amidβ)

Negative feedback effects on noise

Noise – Signal feedback reduces the amount of noise signal and nonlinear distortion. The factor
(1+βA) reduces both input noise and resulting nonlinear distortion for considerable improvement.
Thus noise and nonlinear distortion also reduced by same factor as the gain.



19. Why gain bandwidth product remains constant with the introduction of negative
feedback?(May 2016)(Nov2015) (ANALYSE)

Since bandwidth with negative feedback increases by factor ( 1 + Aβ) and gain decreases by
same factor, the gain-bandwidth product of an amplifier does not altered, when negative
feedback is introduced.

20. What is the effect of negative feedback on frequency distortion?(UNDERSTAND)
The frequency distortion is reduced with the negative feedback.

21. What is the effect of negative feedback on noise? (May 2016) (May 2017)(UNDERSTAND)
The noise is reduced with the negative feedback.

22. What are the effects of negative feedback on distortion and gain of an amplifier?
(UNDERSTAND)

(April/May 2013, 2 Marks)
i) The frequency distortion, noise and Non linear distortion also reduced.
ii) Gain with feedback also reduced.

23. What are the effects of negative feedback? (Or) What are the advantages and disadvantages
of negative feedback? [NOV/DEC-2012][NOV/DEC-2016]
 It improves the stability of the circuit.
 It improves the frequency response of the amplifier.
 It improves the percentage of harmonic distortion.
 It improves the signal to noise ratio (SNR).
 It reduces the gain of the circuit.

Disadvantages:
 Reduced circuit overall gain.
 Reduced stability at high frequency.

24. The distortion in an amplifier is found to be 3% when the feedback ratio of negative
feedback amplifier is 0.04. When the feedback is removed, the distortion becomes 15%.
Find the open loop and closed loop gain.(UNDERSTAND)(Nov 16)

D = 1 + Aβ = 15/3 = 5
Therefore, Av = 100 ( Since β = 0.04)
Avf = Av / D = 100/5 = 20.

25. What type of feedback is used in oscillator? (April 2012) (UNDERSTAND)
Positive feedback.

26. What is node sampling? (REMEMBER)
When the output voltage is sampled by connecting the feedback network in shunt

across the output, the connection is referred to as voltage or node sampling.

27. What is loop sampling? (REMEMBER)
When the output current is sampled by connecting the feedback network in series with the
output, the connection is referred to as current or loop sampling.

28. What are the types of distortions in an amplifier? (April 2012) (UNDERSTAND)
i) Frequency distortion



ii) Non-linear distortion

29. Draw the single stage amplifier with current series circuit? (April 2014)
(REMEMBER)

30. Negative feedback stabilizes the gain justify it? (Nov/Dec  2013) (ANALYSE)
The output of an ordinary amplifier is easily changed due to variations in ambient
temperature, frequency and signal amplitude. This changes the gain of the amplifier, resulting
in distortion. However, by applying negative voltage feedback, voltage gain of the amplifier
is stabilised or accurately fixed in value.

31. Feedback amplifier has an open loop gain of 600 and β = 0.01. Find the closed loop gain
with negative feedback (NOV/Dec 2014) (APPLY)

The closed loop gain with negative feedback =85.74

32. Advantages of negative feedback(April 2015) (REMEMBER)
Gain stability,Reduces non-linear distortion, and Improves frequency response, Increases
circuit stability Increases input impedance and decreases output impedance

33. A voltage series feedback amplifier has a voltage gain with feedback as 83.33 and feedback
ratio as 0.01. Calculate the voltage gain of amplifier with feedback.(APPLY)

AV=83.33
Β=0.01 Hence AVF= 45

34. A negative feedback amplifier has a bandwidth of 250 KHz and de-sensitivity factor of 4.
What is the bandwidth of the basic amplifier without feedback? (NOV 2015)(APPLY)

117.14
Avf=Vof/Vs= 17.14
henceVof= 1.285 V



35. What is meant by frequency compensation ?
Frequency compensation is implemented by modifying the gain and phase characteristics of the
amplifier's open loop output or of its feedback network, or both, in such a way as to avoid the
conditions leading to oscillation. This is usually done by the internal or external use of resistance-
capacitance networks.

36. State the Nyquist criterion to maintain the stability of negative feedback
amplifier. (APR/ MAY 2015 R8)
The Nyquist criterion forms the basis of a steady state method of determining whether an amplifier is
stable or not.
Nyquist Criterion:
The Aβ is a function of frequency. Points in the complex plane are obtained for the values of Aβ
corresponding to all values of ‘f’ from - to. The locus of all these points forms a closed curve.
The criterion of Nyquist is that amplifier is unstable if this curve encloses the point (-1+j0), and the
amplifier is stable if the curve does not enclose this point.

locus of |1+Aβ|=1

37. State Nyquist stability criterion (April/May 2015)(UNDERSTAND)



The amplifier is unstable if this curve encloses the point –1+j0 and the amplifier is stable if
the curve does not enclose this point

38. The voltage gain without negative feedback is 40 dB. What is the new voltage gain if 3%
negative feedback is introduced? (NOV-2017/ May 15)(Apply)

10 log Av=40dB

Av=10000

β =3%=0.03

1 33.22
39. A multi-pole amplifier having a first pole at 1MHz and an open loop gain of 100dB to be

compensated for closed loop gain , as low as 20dB by introducing of a new dominant pole.
At what frequency must the new pole be placed? (NOV-2017/ May 15)(Analyse) An
amplifier has Av=1000=100, determine the feedback needed to keep the gain within 0.1%.Find
Avf.

First pole, fp=1MHz=106 Hz



Av=100 dB

10 log Av=40 , Av=10000= 104

Frequency of the new dominant pole, fd= fp / Av = 100Hz

40. Draw the magnitude and the phase angle plot of three stage amplifier? (NOV/DEC
2015)(ANALYSE)

PART – B

1. With relevant expressions, analyze the shunt – shunt and shunt – series feedback amplifiers.

(May 2021)  (Analyze)

2. Discuss in detail about the impact of feedback on the amplifier with single and two poles.

(May 2021) (UNDERSTAND)



3. For the amplifier in the figure given below, find the loop transmission L(s) and the

characteristic equation. Sketch a root-locus diagram for varying K, and find the value of K

that result in a maximally flat response and the value of K that makes the circuit oscillate.

Assume that the amplifier has frequency – independent gain, infinite input impedance and

zero output impedance. (May 2021)  (Analyze)

4. Compare the frequency response characteristics of an amplifier with and without negative

feedback. (Nov2013)(UNDERSTAND)

5. What are the steps to be carried out for the complete analysis of a feedback

amplifier?(ANALYSE) (Nov 2013)

6. With typical example compare current series and voltage shunt feedback

amplifiers.(UNDERSTAND)Nov 2013( 8 marks)

7. Derive expressions for the closed loop forward transfer ratio for negative

feedbacks.(UNDERSTAND) ( 6 Marks)

8. Write about the Nyquist creiteria for stability of feedback amplifiers? (UNDERSTAND)

(May 2017)

9. The gain and distortion of an amplifier are 100 and 4% respectively. If a negative feedback

with β = 0.3 is applied, find the new distortion in the system. (APPLY)( 5 Marks)

10. The gain bandwidth product of an amplifier is not altered, when negative feedback is

introduced. Justify the statement. (ANALYSE)(April/May 2012)

11. For the amplifier circuit given RC = 4 KΩ, R’ = 40 KΩ, RS = 10 KΩ with hfe = 50, hie = 1.1

KΩ, hre = hoe = 0,

i) Identify the type of negative feedback present.

ii) Obtain the basic amplifier circuit.

iii) Calculate the voltage gain, input resistance and output resistance of the given

amplifier. ( 10 Marks)(APPLY)

12. Derive the input impedance Rif of a voltage series and current shunt feedback amplifiers.

( 8 Marks)(May 2014)(UNDERSTAND)

13. Discuss the effects of negative feedback on the frequency response of an

amplifier.(UNDERSTAND) ( 8 Marks)

14. Compare the four types of feedback topologies with respect to basic amplifier, Rif and Rof.

Draw example circuit for each type of feedback.(12 Marks) (April 2013(UNDERSTAND)

15. Draw the circuit of an Emitter Follower. Identify the type of negative feedback. Calculate the

gain, input and output resistance with and without feedback.(Nov/Dec 2014)(ANALYSE)



16. Draw the block diagram of four types of feedback topologies and compare them with respect

to gain, input and output resistance. Give one example for each.(Nov/Dec

2014)(UNDERSTAND)

17. Determine voltage gain ,input impedance, output impedance of transistor based voltage series

feedback amplifiers (April/May 2015)(UNDERSTAND)

18. With an example circuit explain the method of identifying feedback topologies. Also

determine the feedback factors. (April/May 2015)(ANALYSE)

19. Explain the impact of negative feedback on bandwidth, stability, input impedance and output

impedance (April/May 2015)(UNDERSTAND)

20. Explain in detail the stability of three pole amplifier (NOV/DEC2015)(UNDERSTAND)

21. Draw the basic amplifier of the feedback amplifier shown below. With equivalent circuit of

the basic amplifier, derive for its transfer gain and hence find its loop gain. (NOV/DEC

2015)(ANALYSE)

22. Identify the feedback topology. Find the open and closed loop gain of the circuit given.

Assume hie1=hie2=2K and hfe1=hfe2=100 (NOV/DEC 2015)(ANALYSE)

23. Given the loop gain function T(f)=β(100)/(1+jf/105)3,determine the stability of the amplifier

for β=0.2 and β=0.02. (NOV/DEC 2015)(ANALYSE)

24. With a neat diagram, derive the expression of Rif ,Rof ,Av and Avf for the following(Dec

2015) (Jun 2016)(ANALYSE)



(i) Voltage series feedback amplifier

(ii) Current shunt feedback amplifier.

25. Discuss Nyquist criterion for stability of feedback amplifiers, with the help of nyquist plot

and bode plot? (Dec 2015) (Jun 2016)(ANALYSE)

26. An amplifier has a voltage gain of 4000. Its input impedance is 2KΩ and output impedance is

60KΩ. Calculate the voltage gain, input and output impedance of the current in 5% of the

feedback is fed in the form of series negative voltage feedback. (Dec 2015) (Jun

2016)(APPLY)

27. Draw the circuit diagram of a single stage common emitter amplifier that uses emitter current

feedback. Analyse the circuit and derive equations for gain, input and output impedance with

feedback. (May 2016) (ANALYSE)

28. With the help of a neat schematic (topology), discuss the classification of feedback amplifiers.

Discuss qualitatively, the effect of topology of a feedback amplifier on input and output

resistance. Also derive the expression for input and output resistance of shunt-series feedback

amplifier. (May 2016) (APPLY)

29. Draw ,the block diagram of current series  and voltage shunt feedback amplifier and derive an

expression for input resistance, voltage gain and output resistance.(Nov2016) (ANALYSE)

(May 2017)

30. Identify the feed back topology for the network shown below, which haveR, = 600Ohm, hie=

5 kOhm, hfe= 80, RL= 2 kOhm and RB= 40 kOhm, Calculate Av, Rif' Avf',Rpf and R'of'.

(Nov2016) (ANALYSE)

31. Creating the equivalent circuit of Trans-conductance amplifier. (CREATE)
32. An amplifier has voltage gain with feedback as 100. If the gain without feedback changes by

20% and the gain with feedback should not vary more than 2%, determine the values of open
loop gain A and feedback ratio β (May 2017 )



33. Sketch the block diagram of a feedback amplifier and derive the expression for gain with
positive feedback and with negative feedback (May 2017 )

34. Consider a three  pole feedback amplifier with a loop gain given by5 ∗ 101 10 1 10 1 10
Determine the frequency of the dominant pole to stabilize the feedback system. Assume the
Phase margin is at least 45o.(May 15/Nov 17) (Analyse)

35. Draw the equivalent circuit of current series feedback amplifier and explain. Also derive Rif,
Rof, Av, Avf. (April 2018) (Remember)

36. Explain with neat diagram, two stage Voltage series feedback amplifier and determine the Av,
Avf. (April 2018) (Understand)

UNIT 1- Assignment Question

37. The distortion in an amplifier is found to be3%when the feedback ratio of the negative

feedback amplifier is 0.04. When the feedback is removed, the distortion decreases 15%. Find

the open and closed loop gain PO1 REMEMBER

38. The distortion in an amplifier is 30%. It is reduced to 15% when the negative feedback is 0.04

is applied .determine the gain with and without feedback for the amplifierPO1 REMEMBER

39. Identify and analyze the type of feedback for the circuit shown belowPO2  ANALYSE

40. Identify and analyze the type of feedback for the circuit shown below PO2   ANALYSE



41. Design FET source follower circuits by using suitable feedback amplifier and

derivebandwidth, gain and impedance for with and without feedback Rs=20K, rd=30K, µ=30

PO4  APPLY

42. Design BJT voltage shunt circuit with Rc=4KΩ, Rs=10K,Re=1K, = 40K, hfe=50,

hie=1.1K. by using suitable feedback amplifier and derive bandwidth, gain and impedance for

with and without feedback PO3      APPLY



UNIT II OSCILLATORS

Barkhausen criterion for oscillation – phase shift, Wien bridge - Hartley & Colpitt‘s oscillators –
Clapp oscillator-Ring oscillators and crystal oscillators – oscillator amplitude stabilization.

PART – A

1. What is an oscillator?(UNDERSTAND)

An oscillator is a circuit which basically acts as a generator, generating the output
signal which oscillates with constant amplitude and constant desired frequency.

2. What is the difference between open loop and closed loop gain of the
circuit?(ANALYSE)

The gain of the amplifier is ratio of output to input when no feedback is used is open
loop gain. While the ratio of the output to input, considering the overall effect of the feedback
is called closed loop gain.

3. State the Barkhausen criterion for sustained oscillation [MAY/JUNE 2014] What will
happen to the oscillations if the magnitude of the loop gain is greater than unity? (May
2013, 2 Marks) (May 2014, 2 Marks) (April/May 2015)  (Nov/Dec 2014) (May 2017)(Nov
2017)(REMEMBER) (May 2021)

The conditions for oscillator to produce oscillation are given by Barkhausen criterion.

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 (i.e.) |Aβ|≥1 In practice loop gain is
kept slightly greater than unity to ensure that oscillator work even if there is a slight change in the
circuit parameters.

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

5. From where starting voltage for the oscillator is derived?(REMEMBER)
Every resistance has some free electrons. Under the influence of normal room

temperature, these free electrons move randomly in various directions. Such a movement of
the free electrons generates a voltage called noise voltage, across the resistance. Such noise
voltage provides the starting voltage for the oscillator.

6. Why in practice mag (Aβ) is kept greater than unity?(ANALYSE)
To amplify small noise voltage present, so that oscillations can start, IAβI is kept

initially greater than unity.

7. Give the classification of the oscillators. (REMEMBER) (Dec 2012, 2 Marks)



The classification is based on,
1. Waveform type – sinusoidal, square, triangular etc.,
2. Circuit components – LC, RC etc.,
3. Range of frequency – A.F ( Audio) , R.F ( Radio)
4. Type of feedback – RC phase shift, Wein bridge are feedback based. UJT relaxation

oscillator uses no feedback.

8. Give the range of frequencies for the LC oscillators.(ANALYSE)

The range of frequencies for LC oscillators is 200–300 KHz upto few gigahertz
(GHz).

9. Give any two examples for high frequency and low frequency oscillators.(Nov -2017)
(Remember )
High frequency oscillators are Hartley and Colpitt’s LC Oscillators.
Low frequency oscillators are RC phase shift and Wein Bridge RC Oscillators.

10. Why an LC tank circuit does not produce sustained oscillations. How can  this can be
overcome? (NOV/DEC 2008) (ANALYSE)

We know that the inductor coil has some resistance and dielectric material of the capacitor
has some leakage. so small part of the originally imparted energy is used to overcome these
losses. As a result, the amplitude of oscillating current goes on decreasing and becomes zero
when all energy is consumed as losses. So a LC tank circuit does not produce sustained
oscillations.
To maintain sustained oscillations, energy must be supplied to the circuit at the same rate at
which it is dissipated. In an oscillator, the function of transistor and power supply source is to
feed energy to the circuit to overcome the losses at right time.

11. Give the range of frequencies for the RC Oscillators. (Nov/Dec 2013) (ANALYSE)
The range of frequencies for RC oscillators is 20 Hz to 200 KHz.

12. Why LC oscillators are not used for low frequency range?(Nov 2014) (ANALYSE)
At low frequencies, the value of inductor required is large. The large inductor is larger

in size and occupies lot of space. It increases size and cost of the circuit. Hence LC oscillators
are not used for low frequency ranges.

13. State the frequency of oscillations for the RC phase shift oscillator.(REMEMBER)
The frequency of oscillations is, f = 1 / 2πRC√(4 k + 6)

14. What is the condition of hfe for the transistor required in the transistorized RC phase
shift oscillator?(REMEMBER)

The condition is, hfe= 4k + 23 + 29 / k

15. What is the gain requirement for the phase shift oscillator using op-
amp?(UNDERSTAND)

The gain of the op-amp required is minimum 29 for the oscillations.

16. Which are the frequency sensitive arms in the Wein bridge oscillator?(UNDERSTAND)
The arms which decide the frequency of oscillations i.e. R1–C1 and R2–C2 are the

frequency sensitive arms.

17. State the expression for the frequency of oscillations in the Wein bridge oscillator. (May
2012, 2 Marks)(REMEMBER)



The frequency of oscillations, f = 1 / 2π √R1R2C1C2

In practice, R1 = R2 = R and C1 = C2 = C are selected.
Therefore, f = 1 / 2π √R2C2

F = 1 / 2πRC.

18. What is the necessary condition for a Wien bridge oscillator circuit to have sustained
oscillations? (MAY/JUNE 2013) (ANALYSE)
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 is not overloaded and alter the required conditions.
 The output resistance

19. What is the gain requirement in the Wein bridge oscillator? (ANALYSE)
The gain requirement for Wein bridge oscillator is minimum 3.

20. State the expression for the frequency of operation of Hartley oscillator.
(May 2013, 2 Marks)(REMEMBER)

The frequency of oscillations is, f = 1 / 2π√C (L1 + L2)

21. A Hartley oscillator has C=500pF, L1=20mH and L2= 5mH. Find the frequency of
oscillations.( Nov 2015)(APPLY) (May 2017)

LC
f

2

1
 Where  L=L1+L2

f = 1 / 2π√C (L1 + L2)

pico=10-12 on substituting f=45.01 x 103

milli (m)= 10-3

22. In a Hartley oscillator, if L1=0.2mH , L2= 0.3mH and C=0.003µF. Calculate the
frequency of its oscillations. (May2016)(APPLY)

LC
f

2

1
 Where  L=L1+L2

f =129.9KHz

23. State the expression for the frequency of operation of Colpitt’s oscillator.(APPLY)

The frequency of oscillations is,
LC

f
2

1
 Where 1/C=1/C1+1/C2

24. Sketch the feedback circuit of a colpitts oscillator. Calculate the value of the equivalent
series capacitance required if it uses an inductance of 100 mH and is to oscillate at
40kHz.   (May 2016)(Nov 2017) (APPLY)

LC
f

2

1
 Where 1/C=1/C1+1/C2

On substituting the values  C= 1.583 x 10-10F



25. Calculate the value of the equivalent series Inductance required if it uses an capacitors
C1=1 μF ,C2= 0.2 μ F If the frequency of Oscillation 10kHz.   Nov 2017) (APPLY)

LC
f

2

1
 Where  1/C=1/C1+1/C2 =0.17 μF

frequency  f=10*103 Hz
On substituting the values L= 1.49mH

26. A colpitts oscillator has L=15mH, C1=.001μF and C2=.01μF. Find the frequency of
oscillations. (May 2018) (APPLY)
Equivalent capacitance, C = 			 = 0.91 nF

Inductance,  L=15mH

Using,
LC

f
2

1
 = 43.12KHz

27. If L1 = 1mH, L2 = 2mH and C = 0.1nF, Estimate the frequency of oscillation for Hartley
oscillator.

F= 		 		
F=20k Hz

28. .

29.



30. Mention the advantage and dis-advantage of a RC phase shift oscillators?  (May 2016)
(Nov 2016) (ANALYSE)
Advantage  :

1. Simplicity of the circuit
2. Useful for frequencies in the audio range
3. A sine wave output can be obtained

Disadvantage:
1. Poor frequency Stability
2. It is difficult to get a variable frequency output , because to change the

frequency , we need to vary all the resistors and capacitors simultaneously
which is practically very difficult.

31. State the expression for the frequency of operation of Clapp oscillator.(REMEMBER)
The frequency of oscillations is, f = 1 / 2π√L C3

32. What is the difference between Colpitt’s and Clapp oscillator?(REMEMBER)
In Clapp oscillator along with two capacitors in tank circuit, additional capacitor in

series with L is used.

33. State the advantages of Clapp oscillator. (Dec 2012, 2 Marks)(UNDERSTAND)
The advantages are,
1. The frequency is stable and accurate.
2. The good frequency stability.
3. The stray capacitances have no effect on C3 which decides the frequency.
4. Keeping C3 variable, frequency can be varied in the desired range.

34. What is meant by amplitude stabilization in oscillators ? (May 2021) (Understand)
To minimize distortion and reduce the output voltage to an acceptable level, amplitude stabilization
circuitry must be employed. Oscillator Amplitude Stabilization Circuit operates by ensuring that
oscillation is not sustained if the output exceeds a predetermined level

35. What is frequency stability of oscillator? (Nov 2016)(UNDERSTAND)
For an oscillator, the frequency of the oscillations must remain constant. The analysis

of the dependence of the oscillating frequency on the various factors like stray capacitance,
temperature etc. is called as the frequency stability analysis.

The measure of ability of an oscillator to maintain the desired frequency as precisely as
possible for as long a time as possible is called frequency stability of an oscillator.

36. Mention the features of crystal oscillator. (May 2012, 2 Marks) (May 2014, 2 Marks)
(REMEMBER)

The features of crystal oscillator are,
1. High value of Q hence sharpness of circuit to tune with a resonant frequency is good.
2. The frequency stability is very good.
3. The frequency drift is very small of the order of 0.0001% per day.
4. The aging rate of crystal is small.
5. The perfect, accurate and constant frequency can be achieved.



37. What is the crystal stability? On which factor it depends?(ANALYSE)
The change in frequency of crystal due to certain factors is called stability of crystal. It

depends on,
1. Temperature called temperature stability
2. Aging called long term stability
3. Time called short term stability

38. What is piezoelectric effect? (Nov/Dec 2013)    (REMEMBER)
1. The piezo electric Crystals exhibit a property that if a mechanical stress is applied across

one face theelectric potential is developed across opposite face and viceversa. This
phenomenon is called piezoelectric effect.

39. How the frequency stability can be improved in the oscillators?(ANALYSE)
The frequency stability can be improved by the following modifications:
2. Enclosing the circuit in a constant temperature chamber.
3. Maintaining constant voltage by using the zener diodes.
4. The load effect is reduced by coupling the oscillator to the load loosely or with the help of

a circuit having high input impedance and low output impedance.

40. Draw the circuit of a Twin-T oscillator. (Nov/Dec 2014)(REMEMBER)

41. What is the major disadvantage of a twin-T oscillator? (May2016)(UNDERSTAND)

Difficult to design two identical components of Resistor and Capacitor same value
Twin –T oscillator is operated only at one frequency.

42. Write the feedback factor expression for BJT transistor based wein bridge oscillators
(April/May 2015)(REMEMBER) 1 3

43. Draw the equivalent circuit of crystal oscillators(April/May 2015)(REMEMBER)



44. Why LC oscillator is preferred over RC oscillators at radio frequency? (April/May
2015)(ANALYSE)

45. The quartz crystal has Cm=1pF ,Ls=3H ,Cs=0.05pF and Rs=1K . Calculate the series and
parallel resonant frequencies.               (Nov / Dec 2015) (APPLY)

HZ
LC

f
S

s
31093.410

2

1



	 =4.76 x 10-14 F

Hz
LC

f P
31093.410

2

1




46. How barkhausen conditions are satisfied in Twin T oscillator?   (Nov / Dec
2015)(ANALYSE)
Twin T network is the combination of Low pass and High Pass filter. the positive feedback is
given through potential divider of R1and R2 and negative feedback given through negative
feedback hence .Combined together gives 0 degree feedback. Hence barkhausen conditions
are satisfied in Twin T oscillator.

47. Write down the comparison of RC phase shift and wien Bridge oscillator?(Nov
2015)(ANALYSE)

Parameter RC Phase shift Oscillator Wien Bridge
Oscillator

Feed back network Consists of three identical RC
sections connected in
Cascade

Uses Wien bridge as
Feedback network

Phase shift
introduced by the
feedback network

180o Phase shift at frequency
of oscillation

0o Phase shift at
frequency of oscillation

Feedback introduced
by the amplifier

180o Phase shift at frequency
of osciilation

0o Phase shift at
frequency of osciilation

Frequency of
Oscillation 62

1

RC
f




RC
f

2

1


Value of β β=( -1 / 29) for oscillator
using OPAMP

β= (+1/3) for oscillator
using OPAMP

Minimum value of
Gain

Gain A 29 for Sustained
Oscilation

Gain A 3 for
Sustained Oscilation



48. A certain X-cut Quartz crystal resonate at 400 Khz.It has an equivalent inductance of
4H and an equivalent capacitance of 0.029PF, if its equivalent resistance is  500Ω,
calculate its Q factor. (May 18)(Apply)
Operating frequency, f= 400 Khz
equivalent inductance , Leq= 4H
equivalent capacitance = Ceq =0.029PF, equivalent resistance=  Req= 500Ω
Q factor, Q= Leq/ Req = 20000.

PART – B
1. Draw the circuit diagram of Clapp’s Oscillator and derive the expression for frequency of

oscillations. How frequency stability can be improved in Clapp’s Oscillator? (April/May

2013,May 18 10 marks)(APPLY)

2. Draw the circuit diagram of RC phase shift oscillator and explain its operation. (April/May

2012, 8 Marks) (April/May 2015) (May 2017) (May2021) (REMEMBER)

3. What are the advantages and disadvantages of Wein Bridge Oscillator?

(UNDERSTAND)(April/May 2012, 8 Marks)

4. Brief about frequency ranges of RC and LC Oscillators. (ANALYSE)   (April/May 2008, 8

Marks)

5. Draw the circuit of a Wein bridge oscillator. Derive the transfer function β(w) of the phase

lead-lag network used and hence explain how Barkhausen conditions are satisfied in this RC

oscillator. (APPLY)(Nov/Dec 2013,Nov 2017,10 Marks, 16 Marks)

6. What are the advantages of crystal oscillators? Draw the electrical equivalent circuit and the

impedance characteristics. A quartz crystal has L = 3H, CS = 0.05 pF, R = 2000Ω and Cm =

10pF. Calculate the series and parallel resonant frequencies fs and fp of the crystal. (Nov/Dec

2011, 8 Marks)(APPLY)

7. With circuit diagrams, explain why clapp oscillator is preferred compared to that of Colpitts

oscillator. (Nov/Dec 2003, 8 Marks)(APPLY)

8. Draw the circuit diagram of an Armstrong oscillator. (Nov 2011)(Nov 2016)(APPLY)

9. Derive the amplitude and phase conditions that are to be satisfied in LC oscillators using π

network. Hence obtain the frequency of oscillator of a Hartley oscillator. (April/May 2012,

Nov 2017, 13 Marks, 16 Marks)(ANALYSE)

10. Explain the principle of operation of a Wein bridge oscillator. (April/May 2014, 16 Marks;

Nov/Dec 2013, 8 Marks) (April/May 2015)(ANALYSE)

11. With circuit diagram explain the operation of a Colpitt’s oscillator. (May 2017 ) (Nov 2014)

(Nov 2012, 8 Marks) (April 2015) (May2021) (REMEMBER)

12. Briefly discuss about the frequency of oscillation of Franklin oscillator(April 2015)(Nov

2016)(May 18)(REMEMBER)



13. Compare between colpitts and clapp oscillator (April/May 2015) (REMEMBER)

14. Using the circuit model of a crystal. Sketch its typical reactance characteristics. Distinguish

between series resonant and parallel resonant frequency.

(Nov/Dec 2014) (REMEMBER)

15. Explain with a neat circuit diagram the working of a pierce crystal oscillator. (Nov/Dec2014).

(REMEMBER)

16. Derive the frequency of oscillation of a wein bridge oscillator. With the circuit diagram of its

discreteversion(using BJT’S) explain how barkhausen conditions are satisfied in wein bridge

oscillator. (Nov / Dec 2015) (CREATE)

17. Design a clapp oscillator to generate 12 KHz Sine wave using BJT amplifier with a gain of -

110. Give gm=30mA/V ,hfe=150. Draw the designed circuit Vce=20V (Nov 2015)

(REMEMBER)Derive the general form for frequency of oscillation for LC oscillator

withsuitable diagram.(Nov 2016) (CREATE)

18. Substitute L2 = 80 mH and C = 0.002microF and the frequency of oscillator for the frequency

of50kHz in the Hartley oscillator. Invent L1 value byneglecting the mutual inductance.

(CREATE)

19. With neat circuit diagrams Analyzing the working principle of the following: [16]

i. Tuned collector oscillator (ANALYSE) (Nov 2016)

ii.Franklin oscillator

iii.Armstrong oscillator

20. In a colpittsoscillator, the values of the inductor and capacitors in the tank circuit are L=40mH

,C1=100pF and C2 =500pF

(i)Find the frequency of oscillation(ii)If the output voltage is 10 V find the feedback voltage at the

input side of the amplifier(iii)Find the minimum gain if the frequency is changed by charging L

alone(iv)Find the value of C1 for a gain of 10 if C2 is kept constant as 500pF. Also find the

resulting new frequency. (ANALYSE)  (June 2016) (May 2017 )

21. A crystal with L=0.4H,C=0.085PF, and Cm=1pF with R=5Kohm. (May 2018, 13Marks)

Find

(i) Series resonant frequency

(ii) Parallel resonant frequency

(iii) By what percent does Parallel resonant frequency exceed the Series resonant frequency?

(iv) Q- factor

UNIT II ASSIGNMENT

1. In the hartely oscillator =0.3mH, =0.5mH, and C=0.00µF, Calcultate its frequency of

oscillation. PO1 REMEMBER



2. In RC phase shift oscillator if its frequency of oscillation is 955Hz and R1=R2=680KΩ.Find

the value of capacitance PO1  REMEMBER

3. A quartz crystal has L = 4H, CS = 0.04 pF, R = 1000Ω and Cm = 12pF. Justify whether

parallel resonant frequency exceeds series resonant frequency and calculate the % increase of

fp of the crystal. PO2   UNDERSTAND

4. Design an oscillator with network in the feedback path of the amplifier shown in fig to

generate sine wave of 2KHz PO3   CREATE

UNIT III    TUNED AMPLIFIERS

Coil losses, unloaded and loaded Q of tank circuits, small signal tuned amplifiers – Analysis of
capacitor coupled single tuned amplifier – double tuned amplifier - effect of cascading single tuned
and double tuned amplifiers on bandwidth – Stagger tuned amplifiers - Stability of tuned amplifiers –
Neutralization - Hazeltine neutralization method.

PART – A

1. What do you mean by tuned amplifier? Define tuned amplifier.( APRIL/MAY
2010)(ANALYSE)

A tuned amplifier is defined as an amplifier circuit which amplifies a certain range of
frequencies(narrow band of frequencies) in the radio frequency region and reject all other
frequencies.

The amplifiers which amplifier only selected range of frequencies with the help of
tuned circuits are called tuned amplifiers.

2. What is an amplifier? (REMEMBER)
An amplifier, electronic amplifier or (informally) amp is an electronic device that increases
the power of a signal.

3. How does an amplifier work? (UNDERSTAND)
It does this by taking energy from a power supply and controlling the output to match

the input signal shape but with a larger amplitude. In this sense, an amplifier modulates the
output of the power supply to make the output signal stronger than the input signal. An
amplifier is effectively the opposite of an attenuator: while an amplifier provides gain, an
attenuator provides loss.

4. Why tuned amplifier cannot be used at low frequency?(REMEMBER)
For low frequencies the size L and C are large. So the circuit will be bulky and

expensive, hence the tuned amplifiers cannot be used at low frequency.

5. What is the other name for tuned amplifier?(REMEMBER)



Tuned amplifiers used for amplifying narrow band of frequencies hence it si also
known as “narrowband amplifier” or “Band pass amplifier”.

6. What are the various components of coil losses?(REMEMBER)
Copper loss, Eddy current loss & Hysteresis loss.

7. Define Q factor. ( Nov/Dec 2013) (REMEMBER)
The Q is the ratio of reactance to resistance. The Q factor also can be defined as the

measure of efficiency with which inductor can store the energy.

8. What is dissipation factor?(REMEMBER)
The dissipation factor (D) that can be referred to as the total loss within a component

is defined as 1 / Q.

9. What is Quality factor? Define loaded and unloaded Q .(April/May 2015)(June
2016)(REMEMBER)

Quality factor:
The ratio of inductive reactance of the coil at resonance its resistance is known as

quality factor.

Loaded Q:
The loaded Q or QL of a resonator is determined by how tightly the resonator is
coupled to its terminations.

Unloaded Q:
It is defined as the ratio of stored energy to dissipated energy in a reactor or
resonator. For an inductor or capacitor

Where X= reactance: Rs= series resistance

10. Why quality factor is kept as high as possible in tuned circuit?(UNDERSTAND)
When quality factor is high inductor losses are less. Another important point is that

when Q is high, bandwidth is low and we get better selectivity. Hence Q is kept as high as
possible in tuned circuits.

11. List various types of tuned amplifiers.(REMEMBER)
1. Single tuned
2. Double tuned
3. Stragger tuned
4. Synchronously tuned.

12. What is synchronously tuned amplifier?(REMEMBER)
In order to obtain a high overall gain, several identical stages of tuned amplifiers can

be used in cascade. The overall gain is the product of the voltage gains of the individual
stages. All amplifier stages are assumed to be identical and to be tuned to the same frequency,
ωo. This is called synchronous tuning and amplifier is called synchronously tuned amplifier.



13. What is the effect of cascading single tuned amplifiers on bandwidth?(ANALYSE)
Bandwidth reduces.

14. why impedance matching needed for tuned amplifiers (May 18) (Remember)

15. List the advantages and disadvantages of tuned amplifiers.(REMEMBER)
Advantages:
1. They amplify defined frequencies.
2. Signal to noise ratio at output is good.
3. They are well suited for radio transmitters and receivers.
4. The band of frequencies over which amplification is required can be varied.
Disadvantages:
1. Since they use inductors and capacitors as tuning elements, the circuit is bulky and costly.
2. If the band of frequency is increased, design becomes complex.
3. They are not suitable to amplify audio frequencies.

16. Mention The Two Applications of tuned amplifiers.(NOV/DEC 2007, NOV/DEC
2008)(APPLY)
i) They are used in IF amplifiers in Radio and TV receivers.
ii) They are used in wireless communication systems.

17. Mention the applications of class C tuned amplifier. (Nov/Dec 2013)(APPLY)
Mixer or frequency converter circuit is an application of class C tuned amplifier. One

of the most common applications for mixer is in radio receivers. The mixer is used to convert
incoming signal to a lower frequency where it is easier to obtain the high gain and selectivity
required. Mixer circuits are used to translate signal frequency to some lower frequency or to
some higher frequency. When it is used to translate signal to lower frequency it is called
down converter. When it is used to translate signal to higher frequency, it is called up
converter.

18. A tank circuit contains an inductance of 1 mH. Find out the range of tuning capacitor
value if the resonant frequency range is 540 kHz.(APPLY)

For fr = 540 kHz
Fr = 1 / 2π√L C
Therefore, 540 kHz = 1/ 2π√ 1 x 10-3 x C
C = 86.86 pF

19. Determine the bandwidth of a 3 stage cascaded single tuned amplifier if the resonant
frequency is 455 kHz and the loaded Q of each stage is 10.(APPLY)

(April/May 2013, 2 Marks)
Given: fo = 455 x 103 Q1 = 10
Therefore, BW1 = 455 x 103 / 10 = 45.5 kHz
Therefore, BW3 = BW1 √2 1 / 3 – 1

= 45.5 x 103 x √2 1 / 3 – 1
= 23.2 kHz

20. An inductor of 250µH has Q = 300 at 1 MHz. Determine RS and RP of inductor.
(APPLY) (May/June2014, 2 Marks) (May 2017)

RP = ωo.LQ = 2π x 1 MHz x 250 x 10-6 x 300
= 471.24 kΩ

RS = ωo L / Q = 2π x 106 x 250 x 10-6/300
= 5.235Ω



21. What is narrow band neutralization? (ANALYSE)(Nov/Dec 2012, 2 Marks)
A process of canceling 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.

22. What is the effect of cascading n stages of identical single tuned amplifiers
(synchronously tuned) on the overall 3db bandwidth? [APRIL/MAY 2011]
The bandwidth of n stage cascade single tuned amplifier is given as= 2 − 1 − 1
From the above equation it is clear that the overall 3dB bandwidth reduces.

23. List the advantages and disadvantages of tuned amplifiers. [APR/MAY’12]
Advantages:

 They amplify defined frequencies.
 Signal to Noise ratio at output is good.
 They are well suited for radio transmitters and receivers.
 The band of frequencies over which amplification is required can be varied.

Disadvantages:
 Since they use inductors and capacitors as tuning elements, the circuit is bulky and costly.
 If the band of frequency is increased, design becomes complex.
 They are not suitable to amplify audio frequencies.

24. If the resonant frequency and the effective loaded Q of a single tuned amplifier are 600
KHz and 10 respectively, calculate the bandwidth of a 3 stage cascaded synchronously
tuned single tuned amplifier. (Nov/Dec 2013, 2 Marks)(APPLY)

BW = fo / Q = 600 x 103 / 10 = 60 kHz
BW3 = BW x √2 1 / 3 – 1

= 60 x 103 x 0.509
= 30.589 kHz

25. A single tuned amplifier using n channel JFET with gm = 5 mA / V and      rd = 20KΩ,
has tank circuit with L = 1 mH, series resistance of the coil     RS = 25Ω and C = 1 nF.
Calculate the voltage gain at resonance if            RL = 32KΩ. (APPLY)

(April/May 2012, 2 Marks)
Fo = 1 / 2π√L C = 1 / 2π√1 x 10-3 x 1 x 10-9 = 159.15 kHz
RP = ω2 L2 / Rs = (2π x 159.15 x 103)2 x (1 x 10-3)2 / 25 = 40 kΩ
Av = gmR

= 5 x 9.4 = 47
Where R = rd II RP II RL = 20K II 40K II 32K = 9.4K

26. What is the effect of Q on the resonance circuit? (Nov/Dec 2012, 2 Marks)
(June2016)(ANALYSE) (May 2017)

The quality factor QL determines the 3dB bandwidth for the resonant circuit. The 3 dB
bandwidth for resonant circuit is given as

BW = fr / QL



27. Where fr represents the centre frequency of a resonator and BW represents the
bandwidth.(APPLY)

If Q is large, bandwidth is small and circuit will be highly selective. For small Q
values bandwidth is high and selectivity of the circuit is lost. Thus in tuned amplifier Q is
kept as high as possible to get the better selectivity.

28. What is stagger tuning? & Mention the need for stagger-tuned amplifier. (Nov/Dec
2014)(NOV/DEC 2011)(REMEMBER)

If two or more tuned circuits which are cascaded are tuned to slightly different
resonant frequencies, it is possible to obtain an increased bandwidth with a flat passband with
steep sides. This technique is known as stagger tuning and the amplifier using this technique
is called as stagger tuned amplifier.
Need for stagger- tuned amplifier

The double tuned amplifier gives greater 3dB bandwidth having steeper sides and flat
top. But alignment of double tuned amplifier is difficult. To overcome this problem two
single tuned amplifiers are cascaded.

29. What are the different types of neutralization?(UNDERSTAND)
i) Hazeltine neutralization
ii) Neutrodyne neutralization
iii) Rice neutralization

30. What do you mean by Neutralization? & what is the need for neutralization circuit?
(Nov/Dec 2014)(ANALYSE)(NOV / DEC 2015) (May 2021)(ANALYSE)

Neutralization
It is the process by which feedback can be cancelled by introducing a current that is equal in
magnitude but 180o out of phase with the feedback signal at the input of the active device. The two
signals will cancel and the effect of feedback will be eliminated. This technique is termed as
neutralization.
Need for neutralization circuit
In tuned RF amplifiers, the inter-junction capacitance Cbc of the transistor becomes dominant (i.e.)
its reactance is low, it provides the feedback signal from collector to base. If some feedback signal
manages to reach the input from output in a positive manner with proper phase shift, then amplifier
keeps oscillating, thus stability of amplifier gets affected. Hence neutralization is employed.

31. What is principle of Hazeltine neutralization?
Hazeltine introduced a circuit in which the troublesome effect of the collector to base capacitance of
the transistor was neutralized by introducing a signal which cancels the signal coupled through the
collector to base capacitance.

32. Draw the small signal model of single tuned amplifier? (April/May 2015)(REMEMBER)



33. Determine the B.W of two stage synchronous tuned amplifier, Assume the bandwidth of
single stage is 310KHz(April/May 2015)|(APPLY)

BW2 = BW1 √2 1 / 2 – 1
(Use this Formula)

34. What are the different coil losses ?(April/May 2015) (June2016) May 2021)
(REMEMBER)
i) Hysteresis lossii) Copper loss   iii) Eddy current loss

35. What are the differences between single tuned and synchronously tuned
amplifiers? (NOV/DEC 2007)(ANALYSE)
Single tuned amplifier Synchronously tuned amplifier

Uses one parallel tuned circuit as the
load impedance and tuned to one

frequency

Uses a number of identical cascaded
single tuned stages tuned to same

frequency
Hign gain and narrow bandwidth Increases gain and reduces

bandwidth.

Bandwidth is
BW=Resonant frequency/ Qualtiy factor

The bandwidth equation is

BWn=Bw1 2 1
36. What is Single tuned and double tuned amplifier?(Nov-2015)(UNDERSTAND)

Single tuned amplifier:
A amplifier circuit that uses a single parallel tuned circuit as a load is called single tuned
amplifier.

Double tuned amplifier:
The amplifiers having two parallel resonant circuit in its load are called double tuned
amplifiers.

37. What are the advantages of double tuned amplifier over single tuned amplifier? (Nov
2016)(ANALYSE)
i) Provides higher gain
ii) Provides large 3dB bandwidth.
iii) Possess flatter response having steeper sides.



38. A 3 µ H coil used in tuned amplifier tunes to 1050 KHz has Rs of 50 ohm. If the load
resistance of the amplifier is Rl=5K. Calculate the loaded and unloaded Q of the tank circuit.
(NOV / DEC 2015) (ANALYSE)

39. A parallel resonant circuit has an inductance of 150µH and a capacitor of 100pF Find the
resonant frequency?(Dec2015)(APPLY)

Fr = 1 / 2π√L C

40. What is the use of  transformer in  Tuned amplifier(Nov 17)(Remember)
The Primary winding of the transformer act as  an inductor for  the tuned circuit.

41. Determine the bandwidth of two stage synchronous tuned amplifier. Assume the
Bandwidth of individual stage is 200 KHz. (Nov 17)(Apply)

Bandwidth, Bwn=Bw1 2 − 1= 200*103 2 − 1 =128.72KHz

37.Mention the bandwidth of double tuned amplifier.

Bandwidth for double  tuned cascaded stages, Bwn=Bw1( − )
PART – B

1. Obtain the bandwidth of a n-stage cascaded identical single tuned amplifiers in terms of the

bandwidth of a single stage single tuned amplifier. (MAY 2021 )(Nov/Dec2008)(Nov 2016)

(DESIGN)

2. How class C tuned amplifier is used as frequency multiplier? (ANALYSE)(Nov 2016)

(Nov/Dec 2008, 4 Marks)

3. A tank circuit contains an inductance of 1 mH. Find out the range of tuning capacitor value if

the resonant frequency ranges from 540 kHz to 1650 kHz.

(April/May 2013, 4 Marks)(APPLY)

4. Explain how class C operation is used for frequency multiplication.

(ANALYSE) (April/May 2012, 4 Marks)

5. With circuit diagram, A.C equivalent circuit and frequency response characteristics, explain

the operation of a single tuned amplifier.or Illustrate using simple circuit, the basic principle

behind tuned amplifiers. (MAY 2021 April/May 2014, 4 Marks)(CREATE)

6. Derive the bandwidth of a synchronous tuning system with three single tuned amplifiers.

Assume bandwidth of individual stage is 10 kHz.(ANALYSE) (May/June 2013, 6

Marks)

7. With equivalent circuit of single tuned amplifier and with the high frequency transistor

model, derive the gain as function of frequency. Derive the cut off frequencies.(May 2013, 10

Marks) (April/May 2015)(Dec 2015)(May 2016)(Nov17)(May 2018) (ANALYSE)



8. What is the need for neutralization? Explain Hazeltine neutralization? (ANALYSE). (Dec

2015) (May 2017)(Nov2017) (April 2016)(April 2015)(Nov 2013, 6 Marks)(Nov 2014)

May 2018

9. Design a tuned amplifier using FET to have fo = 1 MHz, 3 dB bandwidth is 10 KHz and

maximum gain is -10 FET has gm = 5mA/V, rd = 10 K. (DESIGN) (May/June 2011,

10 Marks)

10. A resonant circuit has C = 120 pF, L = 100µH (with a series resistance of 5 ohms). Find the Q

factor and the bandwidth of the circuit.(CREATE) (Nov/Dec 2012,4 Marks)

11. What is the effect of cascading n stages of identical single tuned amplifiers (synchronously

tuned) on the overall 3 dB bandwidth? (ANALYSE) (April/May 2014, 4 Marks)

(June 2016) (MAY 2021)

12. Explain in detail about Class-C tuned amplifier(ANALYSE) (May 2017) (April/May 2015,

6 Marks)

13. Explain Double tuned amplifier and derive for gain, resonant frequency and  cut of

frequency(UNDERSTAND) (May 2017) (MAY 2021)

14. Explain the frequency response of stagger tuned amplifier (ANALYSE)(April 2015)(June

2016)(Nov17)

15. List out need for neutralization in tuned amplifiers and  the neutralization techniques that are

used for stability of tuned amplifier, with the help of neat diagram explain any one

(EVALUATE)(April 15, 12 Marks)(June 2016)

16. Brief about frequency limitation of amplifiers (April/May 2015)(ANALYSE)

17. Why neutralization is needed in tuned amplifier. Explain Hazel time neutralization with

circuit diagram. (NOV / DEC 2015) (June2016)(ANALYSE)

18. Draw a class C tuned amplifier and derive for its efficiency?   (NOV / DEC 2015)

(REMEMBER)

19. With circuit diagram and small signal equivalent circuit, derive expression for selectivity

characteristics A(w)/ A v max of single tuned amplifier.also derive its 3dB cut-off

frequencies. (NOV / DEC 2015) (CREATE)

ASSIGNMENT QUESTIONS

20. If Class C tuned amplifier has RL=6KΩ and required tank circuit Q=80. Calculate the values

of L and C of the tank circuit. Assume Vcc=20 V, Resonance frequency=5MHz and worse

case power dissipation=20mW PO2 REMEMBER

21. Design a tuned amplifier using FET to have f=1MHz, 3db bandwidth= 10KHz and maximum

gain=-10. Assume gm=5mA/V, =10kΩ.  PO3(S=3.33)   CREATE



22. The bandwidth for single tuned amplifier is 20kHz. Calculate the bandwidth if three stages

are cascaded. Also calculate the B.W for four stages. PO1 UNDERSTAND

23. Design a tuned amplifier using BJT have B.W=5KHz andvoltage gain has a maximum value

at 250KHz, when the tuning capacitor is adjusted to 470pF. Assume the coil Q=75.

Determine  i) coil inductance ii)output impedance at resonance frequency iii) internal

resistance of the BJT, iv) load resistance if the B.W increases by 1KHz. PO3 APPLY

24. The drain circuit of FET tuned RF amplifier has 200PF is placed parallel with L, whose

unloaded =100. If fr=2MHz and output resistance is 10K, calculated how loaded B.W is

obtained  and compare the B.W in terms of loaded and unloaded  Q  UNDERSTAND

UNIT IV WAVE SHAPING AND MULTIVIBRATOR CIRCUITS

Pulse circuits – attenuators – RC integrator and differentiator circuits – diode clampers and
clippers –Multivibrators - Schmitt Trigger- UJT Oscillator.

PART – A
1. What is linear wave shaping?(REMEMBER)

The process by which the shape of a nonsinusoidal signal is changed by passing the
signal through the network consisting of linear elements is called linear wave shaping.

2. Mention the various nonsinusoidal waveforms.(REMEMBER)
The nonsinusoidal waveforms are,
i) Step ii) Pulse iii) Square iv) Ramp

3. Give two applications of bistable multivibrators(APRIL/MAY 2010,APRIL/MAY
2011)(APPLY)

 Used to generate symmetrical square wave. This is possible by using triggering pulses of
equalinterval, corresponding to the frequency required.

 Used as a memory element in shift registers,counters,etc,.
 Used for the performance of many digital operations like counting and storing of digital

information.
 used as a frequency divider

4. Why commutating capacitors are used in bistable multivibrator.
A binary remains in one of its stable states until a triggering pulse is applied. After the application of
this triggering pulse, the time taken for the transistor to transfer from ON state to OFF state is called
transition time. This transition time should be as small as possible and to speed up the transition,
capacitors are used in shunt with the coupling resistors. These capacitors are called speed up
capacitors or commutating capacitors or transpose capacitors.

5. What is corner frequency of high pass RC circuit?(UNDERSTAND)
The gain of high pass RC circuit is,

I A I = 1 / √1 + (f1 / f)2

The frequency f1 at which the Xc = R and gain is 0.707 i.e. drop in signal is 3 dB is
called corner frequency of high pass RC circuit.



6. What type of response is obtained when high pass RC circuit with very small time
constant is subjected to square wave input?(UNDERSTAND)

The response with very small time constant is a train of impulses.

7. What is tilt? Give its expression. (April/May 2013)(UNDERSTAND)
The decay in the amplitude of the output voltage waveform when the input level is

maintained constant is called tilt or decay.
P = A1 – V1’ / input amplitude x 100

8. Define transmission error.(UNDERSTAND)
In case of ramp response of high pass RC circuit, output falls away from input. This

departure of output from linearity is called the transmission error.

9. Define rise time.(UNDERSTAND)
It is the time required by the output response to rise form 10% to 90% of its final

steady state value.
10. An RC low pass circuit has R=1.5KΩ and C=0.2μF . What is the rise time of the output

when excited by a step input?(June 2016) (APPLY)(MAY/JUNE 2013)(APPLY)

Rise time =1/(RC)

11. What is meant by clippers and clampers? List its applications.[APR/MAY’11]
Clippers- The circuit with which the waveform is shaped by removing a portion of the input signal
without distorting the removing part of the alternating waveform is called a clipper.
Clampers- It shifts (clamp) a signal to a different D.C level, i.e., it introduces a D.C level to an A.C
signal. Hence; the clamping network is known as D.C restorer.
Applications of clipper circuits:
 In speech processing for communication applications.
 In Television and FM receivers.

Used for amplifiers and op-amps performing mathematical operations.
 In pulse height analyzers.
 In protection circuits such as protection of exposed inputs of integrated circuits.
Applications of clamper circuits:
 As a D.C restorer circuit in television receivers.
 In various test equipment.
 In analog video processing.
 In cameras for the flash circuit.
 In radar and sonar circuits.

12. Define transfer characteristics. (Nov/Dec 2013)(UNDERSTAND)
The graph of output variable against input variable of the circuit is called transfer

characteristics of the circuit.

13. What is clamper circuits?(UNDERSTAND)
The circuits which are used to add dc level as per the requirements to the ac output

signal are called clamper circuits. It is also known as dc inserter or dc restorer.

14. Difference between clipper and clamper circuits.(April/May 2015)(ANALYSE)
clipper clamper



The electronic circuits which are used to
clip off the unwanted portion of the
waveform, without distorting the
remaining part of the waveform are called
clipper circuits

The electronic circuits which are used to add
a dc level as per the requirement to the ac
output signal are called clamper circuits. It is
also known as dc inserter or dc restorer.

15. State the applications of clipper and clamper circuits? (Dec 2015) (APPLY)
 Clippers are used in wave shaping circuits
 Clamper are used DC inserter ie Dc Shifter and Remote Control

16. What is the 'tilt' applicable to RC circuits? Give an expression for tilt. (NOV/DEC
2011)(UNDERSTAND)

In high pass RC network, Tilt is defined as the decay in the amplitude of the output
voltage waveform, when the input maintains its level constant

17. Which circuits are called multivibrators?(UNDERSTAND)
The electronic circuits which are used to generate nonsinusoidal waveforms are called

multivibrators.

18. Which are the various types of multivibrators? (April 2014) (April/ 2012)(Nov
2016)(REMEMBER)

The three types are,
a) Bistablemultivibrator
b)Monostablemultivibrator
c) Astablemultivibrator

19. What is bistable multivibrator?(UNDERSTAND)

The bistablemultivibrator has two stable states. The multivibrator can exist
indefinitely in either of the two stable states. It requires an external trigger pulse to change
from one stable state to another. The circuit remains in one stable state unless an external
trigger pulse is applied.

20. State the basic action of monostable multivibrator. (April/May 2012)(UNDERSTAND)

The monostablemultivibrator has only one stable state. The other state is unstable
referred as quasi-stable state. When an external trigger pulse is applied to the circuit, the
circuit goes into the quasi-stable state from its normal stable state. After some time interval,
the circuit automatically returns to its stable state. The circuit does not require any external
pulse to change from quasi-stable state to stable state. The time interval for which the circuit
remains in the quasi-stable state is determined by the circuit components and can be designed
as per the requirement.

21. What is quasi-stable state of monostablemultivibrator? (April/May
2014)(REMEMBER)

The unstable state of monostablemultivibrator in which circuit remains for some time
and returns to stable state, is called quasi-stable state.

42. What is astable multivibrator?(REMEMBER) (May 2017)

The astable multivibrator has both the states as quasi-stable states. None of the states
is stable state. Due to this, the multivibrator automatically makes the successive transitions



from one quasi-stable state to other, without any external triggering pulse. The rate of
transition from one quasi-stable state to other is determined by the circuit components.

43. Why do we call astable multivibrator as free running multivibrator?
An astable multivibrator is called free running multivibrator because it generates square waves of  its
own without any external triggering pulse.

44. Define the different types of triggering of bistable multivibrator?(April/May 2012)
(UNDERSTAND)

1. Asymmetrical triggering. 2. Symmetrical triggering.

Symmetrical triggering.

It is the method of triggering, by which pulses are applied at only one input and these are steered or
directed to appropriate transistors sequentially.

Asymmetrical triggering

If two signals from two separate trigger source are used, one signal to cause the change in one
direction. i.e. from ON to OFF and the other signal cause change from OFF to On. It is used in logic
circuit.

30. What is meant by multivibrator? Define its Types.

Various multivibrators.

Astable
Multivibrator

Monostable
Multivibrator

Bistable
Multivibrator

Astable multivibrator has
both the states as quasi-
stable states.

Monostable multivibrator has only
one stable state. The other state is
unstable
referred as quasi stable state.

Bistable multivibrator has
two stable states.

It automatically makes the
successive transitions from
one quasi-stable state to
other, without any external
trigger pulse.

When an external trigger pulse is
applied to the circuit, the circuit
goes into the quasi-stable state from
its normal stable state. After some
time interval, the circuit
automatically returns to its stable
state.

It requires an external trigger
pulse to change from one
stable state to another. The
circuit remains in one stable
state unless an external
trigger pulse is applied.

It is also known as free
running multivibrator

It is also known as one-shot, single
shot, a single cycle, a single swing,
a single step multivibrator or a
univibrator, gating circuit or delay
circuit.

It is also known as Eccles-
Jordan circuit, trigger circuit,
scale-of-2toggle circuit,
flipflop and binary.

Applications are:
1. Used as a square wave
generator, voltage to
frequency converter etc.
2. Used as a clock for
binary logic signals.

Applications are:
1. Used to produce rectangular
waveform and hence can be used as
gating circuit.
2. Used to generate uniform
width pulses from a variable width
input pulse train.

Applications are:
1. Used for the  performance
of
many digital operations like
ounting and storing of digital
information.
2. Used as a frequency
divider.



22. State the various applications of Schmitt trigger circuit. (May 2012, 2 Marks)(Nov
2016)(APPLY)
The applications of Schmitt trigger circuit are,
1. Wave shaping circuits.
2. Squaring circuit
3. Generation of rectangular waveforms with sharp edges from a sine wave or any other

waveform.
4. Amplitude comparator
5. Reference level detector or voltage comparator.
6. As a flip-flop in digital circuits.
7. As a sine wave to square wave converter
8. The Hysteresis in Schmitt trigger is valuable when conditioning noisy signals for using

digital circuits. The noise does not cause false triggering and so the output will be free
from noise.

23. Define Hysteresis, UTP and LTP.
The input voltage difference between UTP and LTP is known as hysteresis.
 UTP [Upper trigger point] is the point at which the transistor enters into conduction. i.e. OFF to
ON state.
 LTP [Lower trigger point] is the point at which the transistor enters from ON to OFF state.

45. Define the threshold points in a Schmitt trigger circuit.(NOV/DEC 2013)Draw the
hysteresis characteristics of the Schmitt trigger circuit? (May 2017)   (NOV / DEC 2015)

(ANALYSE)
 Schmitt trigger is a type of comparator with two different threshold voltage levels on

points (UTP,LTP).
 Whenever the input signal goes over the high threshold levels, the output of the

comparator is switched high. The output will remain in this same state as long as the input
voltage is above the low threshold level.

 When the input voltage goes below this level, the output will switch. These threshold
voltage levels are called threshold points.

46. What type of distortion is observed in astable multivibrator? (NOV/DEC 2011)
In Astable multivibrator, instead of exact square wave, at the output, the vertical rising edges are little
bit rounded. This called rounding,which is the distortion occur in astable multivibrator.



24. What is a regenerative comparator? Give example circuit.(MAY/JUNE 2013)(Ev
Regenerative comparator is a circuit, compares its input voltage to a “threshold

voltage”, because ithas two threshold voltages(the upper and lower trigger voltages). The
threshold voltage depends onthe output state. If the input voltage is higher than the upper
trigger voltage, the output will be high.

A small amount of the output voltage is effectively added to the input voltage before it
is compared toa fixed threshold. So it uses positive (or) regenerative feedback.

E.g.: Schmitt Trigger

25. Compare the transistors used in multi-vibrator circuits with those that are used in
transistors for a sinusoidal input. (Dec 2012)(ANALYSE)

In the multivibrators, the transition of transistor states from ON to OFF and OFF to
ON is important. To avoid the distortion, this transition must be as fast as possible. Hence the
transistors used in multivibrators have small switching times i.e small turn on and turn off
times as compared to those used in conventional circuits. Such transistors are called switching
transistors.

26. Compare the transistors used in multivibrator circuits with those that are used for
conventional amplifiers.(ANALYSE)

The transistors used in multivibrators must have transition time as small as possible.
Their ton and toff must be small. These transistors are high speed transistors.

27. Define Duty cycle. (Nov/Dec 2014)(UNDERSTAND)
D=

28. Draw the clipper circuit for two independent clipping levels?(April/May
2015)(CREATE)

29. Why commutating capacitors are used in bistable multivibrator?(April/May
2015)(ANALYSE)

 To reduce transition time
 Used as speed up capacitor as to increase the speed of the operation

.



30. Why Monostable multivibrator is also called as delay circuit?[MAY/JUNE 2009](Dec
2015) (ANALYSE)

 Used to introduce time delay as gate width is adjustable.
31. Design the circuit of RC integrator and mention the condition under which the circuit

behaves as an integrator How low pass circuit is used as an Integrator? (May 2021 )
(Nov/Dec 2014) (CREATE)

 The Integrator is basically a low pass filter circuit operating in the time domain that converts
a square wave "step" response input signal into a triangular shaped waveform output as the
capacitor charges and discharges. Low pass filter can be said to be worked as an integrator.

 A Triangular waveform consists of alternate but equal, positive and negative ramps. As seen
below, if the RC time constant is long compared to the time period of the input waveform the
resultant output waveform will be triangular in shape and the higher the input frequency the
lower will be the output amplitude compared to that of the input.

32. Develop a clipper circuit which clips all voltages above +2 V.(CREATE)

V=2V and Vm=>2V

33. What is the principle behind UJT oscillator ?
UJT Relaxation Oscillator consists of a UJT circuit with its emitter connected to a resistor and a
capacitor. The timing of the output waveform is determined using the RC time constant. Supply
voltage VBB is applied to the circuit. The capacitor starts charging through the resistor R1.

34. Determine the frequency of oscillation of an UJT relaxation oscillator. Assuming
Re=10.7 K, Ce=0.22µF and Intrinsic stand off ratio=0.56 What is known as intrinsic
stand off ratio and mention its range? (NOV / DEC 2015)(Nov 2016)(APPLY)

35. What is the role of commutation capacitor in Bistable multivibrator circuit. (Nov 2017).
(Remember)



It is about the filtering of the ac signal from the circuit. when transistor2 switched on,
collector terminal is suddenly shorted to ground and voltage at collector2 drops to vce from vcc.
It cause a negative voltage pulse. The negative pulse coming at the collector of 2nd transistor
passes to base of 1st transistor and thus transistor1 is switched off. Commutating capacitors will
allow to pass the ac signal only. So the negative pulse at the 2nd collector alone is feed to the
base of 1st transistor.
36. Differentiate between Clipper and clamper circuit. (Nov 2017).  (Remember)

(i) The major difference between clipper and clamper is that clipper is a limiting circuit
which limits the output voltage while clamper is a circuit which shifts the DC
level of output voltage.

(ii) Another significant difference between clipper and clamper is the shape of the
output waveform. The voltage which is clipped by clipper can assume various shapes,
but the voltage obtained by clamper circuit does not alter in shape.

37. Differentiate between Monostable and Astable multivibrators(Nov 2017).  (Remember)
S.No Monostable multivibrator Astable multivibrator

1. It has only one stable state There is no stable state
2. Trigger is required for the

operation to change state
Trigger is not required for the operation to
change state

3. The pulse width is given by
T=1.1RC

The frequency is given by
f=1/T=1.45/(RA+2R)2

4. The frequency of operation is
controlled by frequency of trigger
pulses applied.

The frequency of operation is controlled by
RA,RB & C

5. The applications are
timer,frequency divider, pulse
width modulation etc.,

The applications are square Wave
generator,Flasher,voltage controlled
oscillator,FSK generator etc.,

38. Comparison of Astable, Monostable and Bistable multivibrator. (Nov 2017).
(Remember)

Astable
multivibrator

Monostable
Multivibrator

Bistable multivibrator

There are no stable
states of output

There is only one stable
state of the output

There are two stable staes of the
output

Trigger input is not
necessary for changing
the state of the output.

Trigger pulse is required
for changing the state of
output

Trigger input is required for
changing the state of output

Used as rectangular,
squarewave or ramp
generator

Used as timer Used as flip-flop

Number of quasi-
stable state is 2

Number of quasi-stable
state is 1

No quasi stable state

Time for the two quasi
stable states depends
on RC time constant

The two quasi stable
states can have different
intervals

Time for the quasi stable state
depends on RC time constant No
quasi stable states

PART – B



1. Draw the circuit diagram of an emitter-coupled monostable multivibrator and explain its

operation with relevant waveforms.(May 2017)(April/May 2012, 16 Marks) April/May

2021 (Understand)

2. Explain the unsymmetrical and symmetrical triggering of bistable multivibrator. (April/May

2012, 16 Marks) (Dec 2015) April/May 2021 (Understand)

3. Describe the response of high-pass RC circuit for step input, square-wave input and ramp

input. How a high pass RC circuit is used as differentiator? (Nov/Dec 2013, 8

Marks)(April/May 2013, 8 Marks)(ANALYSE)

4. Summarize the response of low pass RC circuit to the following (UNDERSTAND)

input waveforms:

(i). Step (4)

(ii) Pulse(4)

(iii) Square(4)

(iv)Ramp(4)

5. Design a monostable multivibrator for the following specifications:          VCC = 10V; VBB =

6V; IC(on) = 1 mA; duration of output pulse = 14 seconds; hFEmin = 100; ICPO ≈ 0; VBE (off) = -

0.5V. (Nov/Dec 2012, 16 Marks)(CREATE)

6. Design a Schmitt trigger circuit for VCC = 10V; UTP = 5V; LTP = 3V. Assume hFEmin = 100

and IC(on) = 1mA.. (Nov/Dec 2003,)(DESIGN)

7. With circuit diagram and waveforms explain the operation of a Schmitt trigger using two

transistors for a sinusoidal input. (May 2017)(April/May 2011, 16 Marks)

8. With circuit diagram and necessary waveforms, explain the operation of a saturated collector

coupled astable multivibrator.(ANALYSE)(Nov 2011,16Marks)(Dec2015)

9. Derive the value of capacitance to be used in an astable multivibrator to provide a train of

pulse 2µs wide at a repetition rate of 75 kHz with R1=R2=10K ohm (May2018) (Dec 2015)

(EVALUATE)

10. Explain how RC circuits are used as integrators and differentiators. Sketch the output for a

square wave input. Discuss on the response of RC low pass circuit for square input and

ramp input. (April/May 2015) (April/May 2012, 8 Marks)

11. With neat circuit diagram explain the working of monostable multivibrator. Derive it’s on

time. Draw the base and collector signals. (May/June 2012, 10 Marks)(Nov 2016)

(DESIGN)

12. Explain the transfer characteristics of Schmitt Trigger with circuit diagram.(Jun

2016)(May/June2014)(ANALYSE)

13. Briefly explain positive clamper with a example.(Jun 2016)(May/June 2014)(ANALYSE)



14. Discuss on the effect of RC time constant and condition for the circuit to operate as

integrator(April/May 2015)(ANALYSE)

15. With circuit and waveform explain the operation or the transistor based bistable

multivibrator(April/May 2015) (May 2017) (ANALYSE)

16. Explain a clamper and a clipper circuit with input and output waveforms  ?(NOV / DEC

2015) (May2018) (ANALYSE)

17. With switching characteristics of BJT, explain the cause of storage rise delay of off times and

how they can be reduced to improve the switching time of BJT. (NOV / DEC

2015)(ANALYSE)or Define Delay time and Storage time of a bipolar transistor.(May 2014)

18. Briefly describe about the working of UJT for relaxation oscillator withthe help of suitable

circuit diagram and derive its frequency of oscillation.(Nov 2016)(Jun 2016)(ANALYSE)

19. Design a saturated collector coupled multivibrator for the following. specification. Output

voltage 12 V peak. Output to be positive pulse, the duration is 10ns. The time between pulses to

be 20 ns, for the BJT hfe = 100, ICBO= 0, IC(oN)= 1mA, assume VCE(sat)= 0.2 V.(Nov 2016)

(CREATE)

20. 10 Hz symmetrical square wave whose peak to peak amplitude is 2 V is impressed upon a

high pass RC circuit whose 3 dB frequency is 5 Hz. Calculate and sketch the output wave

forms .in particular what is the peak to peak output amplitude? (Dec 2015)(CREATE)

21. Explain and sketch Transistor Switching circuit (May 2017)

22. An Inductor 250µH has Q=300 at 1MHz.Determine Rs and Rp of the inductor.

23. Consider the collector – coupled monostable multivibrator whose components and supply

voltages are indicated in figure(1). Calculate the voltage levels (VB2,VC2,VC1,VB1) of the

waveforms during  (t=0-, 0 and T) period in figure(2).Also find the overshoot voltage,	 .
Assume Silicon transistor, having hfe=50,V = 0.7v, V = 0.5v and input resistance ,200Ω.

(Nov 2017,  13 marks)(Analyse)



Fig:1

Fig:2

ASSIGNMENT QUESTIONS

1. Design  an Astable multivibrator circuit to generate a 1kHz square wave. The supply voltage

is 5v and collector current is assumed to be 2mA and hfe=70 PO3 CREATE

2. Determine Vo for the circuit, PO2  UNDERATAND

3. Determine the period and frequency of oscillation for an astable multivibrator

R1=1K,R2=506K and C1=0.01µ C2=0.03µ. PO1 REMEMBER

4. Design an astablemultivibratorwith Vcc=15V, Ic=3.5mA, hfe(min)=30, T=2.3mS duty

cycle=40% . PO3  CREATE

5. Design a Schmitt trigger with hfe(min)=90, Ic=1.5ma, Vcc=12v, =4V, =2V

CREATE

6. A 10 Khz  symmetrical square wave with peak to peak amplitude of 2V is impressed upon a

high pass RC circuit whose 3-dB frequency is 5Hz. Calculate and sketch the output waveform

, What is the peak to peak output amplitude? REMEMBER

UNIT V POWER AMPLIFIERS AND DC CONVERTERS



Power amplifiers- class A-Class B-Class AB-Class C-Power MOSFET-Temperature Effect-
Class AB Power amplifier using MOSFET –DC/DC convertors – Buck, Boost, Buck-Boost
analysis and design

1. What is theoretical maximum conversion efficiency of class A power amplifier?
(NOV/DEC 2009)

25% and it can be increased to 50% by using inductors or transformers.

2. What is ‘distortion’ in power amplifiers? (NOV/DEC 2009)

It is non-linear or harmonic distortion and is caused by the non-linear characteristic curve of an
active devices.

3. What is cross over distortion? (APR/MAY 2010)

This is caused by the nonlinear input characteristics of the transistor. In the region of small input
current, the output is much smaller. This effect is called cross over distortion.

4. Draw the circuit of Class-D amplifier(APR/MAY 2010)

5. What is meant by cross over distortion in class B power amplifier and how it is
corrected? (NOV/DEC 2010)

In class B amplifier this results in cutting off one transistor before the other begins
conducting. To minimize this the transistor must operate in class AB mode where a small
standby current flows at zero excitation.

6. A BJT has a maximum power dissipation of 2W at ambient temperature of

25°C and maximum junction temperature of 150°C, find its thermal resistance. (NOV/DEC
2010)

Thermal resistance = (TJ - TA)/ PD = (150-25)/2 °C/W

7. List the disadvantages of push pull amplifier. (NOV/DEC 2011)

1. The circuit needs two separate voltage suppliers

2. The output is distorted due to the cross over distortion.

8. Define Harmonic distortion and intermodulation distortion(NOV/DEC 2011)



Harmonic distortion is caused by the non linear dynamic characteristics curve of an active device.
Here new frequencies are produced in the output which are not present in the input.

Intermodulation distortion is also a non linear distortion which occurs when the input signal
consists of more than one frequency.

9. Define large signal amplifier.

It is also known as power amplifiers whose main aim is to deliver a substantial amount of power
to a load.

10. What are applications of power amplifier?

a. Used in radio and TV transmitters.

b. Used to amplify the high frequency signals.

c. Tuned amplifiers

11. What are the features and classifications of large signal amplifiers?

The large signal amplifiers are classified as follows.

a. Based on the input

i. small signal amplifiers

ii. large signal amplifiers

b. Based on the output

I. Voltage amplifier

II. Power amplifier

III. Current amplifier

c. Based on the transistor configuration

I. CE amplifier

II. CB amplifier

III. CC amplifier

d. Based on the number of stages

I. Single stage amplifier

II. Multistage amplifier

e. Based on the Bandwidth

I. Untuned amplifier (wide band amplifier)



II. Tuned amplifier (narrow band amplifier)

f. Based on the frequency response

I. AF (Audio frequency) amplifier

II. IF (Intermediate frequency) amplifier

III. RF (Radio Frequency) amplifier

g. Based on the Biasing condition

I. Class A amplifier

II. Class B amplifier

III. Class C amplifier

IV. Class AB amplifier

V. Class D amplifier

VI. Class S amplifier

12. What is class A amplifier? What are the advantages of directly coupled class A
amplifier?

In class A amplifier, the transistor is ON for the full cycle of the input AC signal.

13. What is class C amplifier?

Class C In this mode, the level current flows for less than one half cycled i.e., ¼ th of the input
cycle.

14. What is class AB amplifier?

Class AB In this mode of operation, the output current flows for more than one half cycle but less
than full cycle.

15. What are the classifications of Class A amplifier?

1. Direct coupled Class A amplifier.

2. Transformer coupled Class A amplifier.

16. What is frequency distortion?

In this distortion the signal components at different frequencies are amplified by different
amount.

17. Define heat sink.

It is a large, finned, black metallic heat conducting device placed in close contact with the
transistor case.



18. List any two advantages of transformer coupled class A amplifier circuit.

1. Dc power loss in the load is zero.

2. Increased efficiency.

19. Define class C operation of power amplifier?

In this mode, the level current flows for less than one half cycled i.e., ¼ th of the input cycle.

20. Why class A amplifier must not be operated under no signal conditions?

In class A mode, the output current flows through out the entire period of input cycle and the Q
point is chosen at the midpoint of AC load line and hence it has to be biased.

21. When does inter modulation occur? Why should it be minimized in hi-fi audio
amplifier?

Intermodulation distortion is also a non-linear distortion which occurs when the input signal consists
of more than one frequency. I has to be minimized because it is an undesired frequency (f1+f2 and
f1-f2).

22. Mention the applications of class ‘c’ tuned amplifier. [APR/ MAY 2003]
One of the most common applications for mixer is in radio receivers. The mixer is used to convert
incoming signal to a lower frequency where it is easier to obtain the high gain and selectivity
required.
Mixer circuits are used to translate signal frequency to some lower frequency or to some higher
frequency. When it is used to translate signal to lower frequency it is called down converter. When it
is used to translate signal to higher frequency, it is called up converter.

23. What is the drawback of class B amplifier? How is this minimized?

A large amount of distortion introduced due to the non-linear dynamic transfer characteristic.
This may me eliminated by push-pull configuration.

24. Define thermal resistance in the context of power amplifier?

The resistance offered by the bipolar junction transistor to the flow of heat is called thermal
resistance. The thermal resistance measured in °C/W = (TJ - TA)/ PD .

25. What are the advantages of push pull amplifier?

1. The circuit is transformer less

2. Impedance matching is possible

3. Improved frequency response

26. What is the configuration used in complementary symmetry power amplifier? How
does it help?



Matched pair of complementary symmetry transistor is used in Common Collector configuration t
provide impedance matching. He impedance matching is necessary to transfer maximum power o
the lad.

27. What is meant by second order harmonic distortion? (NOV/DEC’12)

The second harmonic distortion is defined as |B2|/|B1| X100 %

Where B1-amplitude of the desired signal a the fundamental frequency ω B2- amplitude of the
second harmonic frequency 2ω

28. Compare the efficiencies of all the power amplifiers.

parameter Class A Class B Class AB Class C

efficiency 50% for the
transformer coupled
amplifier

78.5% Between class
A and B

Higher than
Class B

29. Distinguish between class A and class B operation.(APR/MAY11)

Parameter Class A Class B

Conduction period 100% of the input signal 50% of the input signal

Theoretical efficiency 25% 78.5%

30. Define cross over distortion April /May 2021

Crossover distortion is a type of distortion which is caused by switching between devices
driving a load. It is most commonly seen in complementary, or "push-pull", Class-B amplifier
stages



31. List the applications of MOSFET power amplifier. (NOV/DEC’12)

1. Large switches

2. Line drivers for digital switching circuits

3. Switched mode voltage regulators

32. What is the need for DC/DC converter ? April /May 2021
A DC to DC is an electronic circuits which converts  a source of direct current (DC
from one voltage level to other )

33. Write the applications of DC/DC Converters ?
 Unidirectional Converters: They cater to various onboard loads such as sensors, controls,

entertainment, utility and safety equipment.
 Bidirectional Converters: They are used in places where battery charging and
regenerative braking is required.
The power flow in a bi-directional converter is usually from a low voltage end such as
battery or a supercapacitor to a high voltage side and is referred to as boost operation.
During regenerative braking, the power flows back to the low voltage bus to recharge the
batteries know as buck mode operation.

34. Draw circuits of various classification of Classification of Converters.
The converter topologies are classified as:
 Buck Converter: The buck converter is step down converter and produces a lower

average output voltage than the dc input voltage.
 Boost converter: The output voltage is always greater than the input voltage.

 Buck-Boost converter:The output voltage can be either higher or lower than the input
voltage.

PART- B (16 MARK QUESTIONS

1. Explain with relevant diagrams, the operation of Class AB power amplifier. [April/
may 2021]

2. Explain the working of the three commonly used DC/DC converters with circuit and
response diagrams. [April/ may 2021]



3. Derive the theoretical max conversion efficiency of class B power amplifier. (10)

4. (ii) Write short notes on power MOSFET amplifier. (6)(NOV/DEC 2009)

There are two main types of switching MOSFETS

   MOSFET's: the linear RF MOSFETS, such as were developed by International Motorola's
"RF Line," and the more Rectifier. They make the "dies" for these common switching
MOSFETS. The RF MOSFET's, marketing them under their

 MOSFETS are excellent, reliable devices own name (logo "I-R"), or selling the for up to
30MHz, and some VHF dies to other manufacturer's, such as versions.

5. Describe the distortion in power amplifier and the methods to eliminate the
same.(NOV/DEC 2009) (6)(ANALYSIS)

Amplifier Distortion

Distortion of the output signal waveform may occur because:

1. Amplification may not be taking place over the whole signal cycle due to incorrect biasing
levels.

2. The input signal may be too large, causing the amplifiers transistors to be limited by the supply
voltage.

3. The amplification may not be a linear signal over the entire frequency range of inputs.
Amplitude Distortion

Amplitude distortion occurs when the peak values of the frequency waveform are attenuated
causing distortion due to a shift in the Q-point and amplification may not take place over the
whole signal cycle. This non-linearity of the output waveform is shown below.



Amplitude Distortion due to Incorrect Biasing

Amplitude Distortion due to Clipping

Amplitude Distortion greatly reduces the efficiency of an amplifier circuit. These "flat tops" of
the distorted output waveform either due to incorrect biasing or over driving the input do not
contribute anything to the strength of the output signal at the desired frequency.

Frequency Distortion

Frequency Distortion occurs in a transistor amplifier when the level of amplification varies with
frequency. Many of the input signals that a practical amplifier will amplify consist of the required
signal waveform called the "Fundamental Frequency" plus a number of different frequencies
called "Harmonics" superimposed onto it.

Normally, the amplitude of these harmonics are a fraction of the fundamental amplitude and
therefore have very little or no effect on the output waveform.

However, the output waveform can become distorted if these harmonic frequencies increase in
amplitude with regards to the fundamental frequency. For example, consider the waveform
below:

Frequency Distortion due to Harmonics

Phase Distortion

Phase Distortion or Delay Distortion occurs in a non-linear transistor amplifier when there is a
time delay between the input signal and its appearance at the output. If we call the phase change
between the input and the output zero at the fundamental frequency, the resultant phase angle



delay will be the difference between the harmonic and the fundamental. This time delay will
depend on the construction of the amplifier and will increase progressively with frequency within
the bandwidth of the amplifier.

For example, consider the waveform below:

Phase Distortion due to Delay

Any practical amplifier will have a combination of both "Frequency" and "Phase" distortion
together with amplitude distortion but in most applications such as in audio amplifiers or power
amplifiers, unless the distortion is excessive or severe it will not generally affect the operation of
the system

Crossover Distortion

As this problem occurs when the signal changes or "crosses-over" from one transistor to the other
at the zero voltage point it produces an amount of "distortion" to the output wave shape. This
results in a condition that is commonly called Crossover Distortion.

6. Explain the operation of the class-B push pull power amplifier with neat diagram and
list its advantages. (APR/MAY 2010)(NOV/DEC’12)



class B outputs, is to use a push-pull output stage.

Class B

Advantages Disadvantages

Very low standing bias current. Negligible
power

consumption without signal.

Creates Crossover distortion.

Can be used for much more powerful outputs
than class A

Supply current changes with signal

More efficient than Class A. More distortion than Class A.

Crossover distortion is more of a problem in low and medium power class B amplifiers and the
method used to eliminate it, is to use a class B amplifier that has some bias (and quiescent
current) added so that the output transistors are conducting continually, and so avoiding the ‘dead
zone’ of class B.

7. Draw the circuit diagram of class B push pull amplifier and discuss its merits. (6)
(NOV/DEC 2011)

Class B advantages:

1. Much higher power conversion efficiency than class A for large signal amplitudes.

2. Zero power dissipation with zero input.

Class B Push-Pull Emitter Follower



Class B operation means that the collector current flows for only 180° of the AC cycle. For this to
occur, the Q point is located at cutoff on both the dc and the ac load lines. The advantage of class
B amplifiers is lower current drain and higher stage efficiency.

8. Compare class A, class B and class C power amplifier in their performance and
efficiency. (10)

Class A B C

Conduction Angle 360o 180o Less than 90o

Position of the Q-
point

Centre Point of the
Load Line

Exactly on the X-
axis

Below the X-axis

Overall Efficiency Poor, 25 to 30% Better, 70 to 80% Higher than 80%

Signal Distortion None if Correctly
Biased

At the X-axis
Crossover Point

Large Amounts

9. What is the difference between a voltage amplifier and a power amplifier?(6Marks)

Small Signal Amplifiers

 Small Signal Amplifiers are also known as Voltage Amplifiers.

 Voltage Amplifiers have 3 main properties, Input Resistance, Output Resistance and Gain.

 The Gain of a small signal amplifier is the amount by which the amplifier "Amplifies" the
input signal.

 Gain is a ratio of input divided by output, therefore it has no units but is given the symbol (A)
with the most common types being, Voltage Gain (Av), Current Gain (Ai) and Power Gain (Ap)

 The power Gain of the amplifier can also be expressed in Decibels or simply dB.

 In order to amplify all of the input signal distortion free in a Class A type amplifier, DC Base
Biasing is required.

 DC Bias sets the Q-point of the amplifier half way along the load line.

 This DC Base biasing means that the amplifier consumes power even if there is no input
signal present.

 The transistor amplifier is non-linear and an incorrect bias setting will produce large amounts
of distortion to the output waveform.

 Too large an input signal will produce large amounts of distortion due to clipping, which is
also a form of amplitude distortion.

 Incorrect positioning of the Q-point on the load line will produce either Saturation Clipping or
Cut-off Clipping.



 The Common Emitter Amplifier configuration is the most common form of all the general
purpose voltage amplifier circuit using a Bipolar Junction Transistor.

 The Common Source Amplifier configuration is the most common form of all the general
purpose voltage amplifier circuit using a Junction Field Effect Transistor.

Large Signal Amplifiers

 Large Signal Amplifiers are also known as Power Amplifiers.

    Power Amplifiers can be sub-divided into different Classes, for example Class A Amplifiers,
where the     output device conducts for all of the input cycle, Class B Amplifiers, where the
output device conducts for only 50% of the input cycle and Class AB Amplifiers, where the
output device conducts for more than 50% but less than 100% of the input cycle.

 An ideal Power Amplifier would deliver 100% of the available DC power to the load.

 Class A amplifiers are the most common form of power amplifier but only have an efficiency
rating of less than 40%.

 Class B amplifiers are more efficient than Class A amplifiers at around 70% but produce high
amounts of distortion.

 Class B amplifiers consume very little power when there is no input signal present.

 By using the "Push-pull" output stage configuration, distortion can be greatly reduced.

 However, simple push-pull Class B Power amplifiers can produce high levels of Crossover
Distortion due to their cut-off point biasing.

 Pre-biasing resistors or diodes will help eliminate this crossover distortion.

 Class B Power Amplifiers can be made using Transformers or Complementary Transistors in
its output stage.

10. Describe characteristics of the operation of class c amplifier and efficiency. (16)

 It is an amplifier where the conduction angle for the transistor is significantly less than 180°.

 The transistor is biased such that under steady-state conditions no collector current flows.

 The transistor idles at cut-off.

 linearity of the Class-C amplifier is the poorest of the classes of amplifiers.

 The Efficiency of Class-C can approach 85 %, which is much better than either the Class-B or
the Class-A amplifier.

 In order to bias a transistor for Class-C operation, it is necessary to reverse bias of base-emitter
junction.

 External biasing is usually not needed,

 One of the major problems with utilizing Class-C in solid-state applications is the large
negative swing of the input voltage, which coincides with the collector/drain output voltage
peaks.



11. What is the need for DC/DC converter ? April /May 2021
12. Explain about Buck boost DC/DC converters and Buck + Boost DC /DC converters

PART- B

1. Explain briefly  Class C tuned amplifier and derive for its efficiency?

2. With neat diagram explain Series feed( Direct coupled), Transformer coupled Class A

Power Amplifier and derive its maximum efficiency.

3. With neat diagram explain Push Pull Class B Power Amplifier and derive its maximum

Efficiency, Complementary Symmetry Class B Power Amplifier with diagram and write

about crossover distortion in class B power amplifiers

4. Explain Class-AB power amplifier utilizing the MOSFETs as output stage

5. Write Shot notes on

a. Buck DC/DC Converters

b. Boost DC/DC Converters

c. Buck-Boost Converters

6. With neat diagram explain Series fed, Direct coupled Class A Power Amplifier and

derive its maximum efficiency.

7. A series fed Class A amplifier shown if the Fig, operates from dc source and applied

sinusoidal input signal generates peak base current 9mA.



Calculate : (i) Quiescent current ICQ,

(ii) Quiescent voltage VCEQ,

(iii) DC input power PDC,

(iv) AC output power PAC and

(v) Efficiency.

7. (i) Explain Class-AB power amplifier utilizing the MOSFETs as output stage (10)

(ii) In boost converter, Vo=15V,Vin=5V, L=150uH, C=220uP and switching frequency= 25

KHz. Calculate the values of Duty cycle, ripple current and ripple voltage. (4)

(iii) Define Cross-over distortion. How to overcome it (2)

Assignment Questions:

1. a) Describe Higher order harmonic distortion by five point method.

b) With neat diagram explain Push Pull Class B Power Amplifier and derive its maximum

efficiency.

2. a) Describe  Complementary Symmetry Class B Power Amplifier with diagram and write

about  crossover distortion in class B power amplifiers.

b) A class B push pull amplifier supplies power to a resistive load of 12Ω. The output

transformer  has a turns ratio of 3:1 and efficiency of 78.5%.

Obtain (i) Maximum power output,

(ii) maximum power dissipation in each transistor and

(iii) Maximum base and collector current for each transistor. Assume hfe = 25 and VCC = 20V.

3. a) Write notes on Class AB operation.

b) Discuss the need of Heat sink for power transistors. Mention about thermal stability of

power transistors.


