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VISION & VIISSION OF DEPARTNIENT
VISION:
To establish an acknowledged department of academics in the field of Electronics and
Communication Engineering.
MISSION:
To provide comprehensive technical education with the exposure of latest technology
providing the leaming environment for faculty members & students.

PROGRAMME EDUCATIONAL OBJECTIVES
The Department of Electronics & Communication Engineering has defined its pEOs as
follows:-
PEO 1. The graduates shall be competent enough to apply current knowledge and skill to
solve problems of the society.
PEO 2. The graduates shali be abie to share the i<nowiedge gaineci ciuring graduation f,or
enhancing the growth of organization.
PEO 3. The graduates shall be strong enough to face the challenges, cutthroat competition
using the advanced technologies in the multifaceted forms.

PROGRAMME OUTCOMES
Programme Outcome:
a.The graduates will be proficient through the knowledge applicaiicn in the fields of
mathematics, science, and engineering.
b.The graduates will be proficient in designing of application, conduction of experiments
and skillful to analyze and interpreting the data.
c.The graduates will be able to meet the desired needs within realistic constraints such as
economic, environmental, social, political, ethical, health anci safety, manufacturability and
sustainability through the designing of a component, a system or process.
d.The graduates will be able to function in multidisciplinary teams.
e.The graduates will be able to identify, formulate and solve engineering problems.
f. The graduates will be made robust & susceptible enough to handle all challenges in the
field of Electronics & Communication Engineering.
g.The graduates will be able to communicate their views effectively.
h.The graduates will be able to get the extensive education to understand the impact of
engineering solutions in a global, economic, environmental and societal context.
i. The graduates will be able to recognize the need of engineering covering its all spheres
engaging fhemselves in life-long learning.
j.The graduates will be able to get awareness about the contemporary issues and strive for
their remedies
k.The graduates will be able to use the techniques, skills and modern engineering tools as
per the need of engineering practices.
l. The graduates will be able to visualize the use of electronic design using latest products
and advanced technologies to meet the various industrial requirements.
m- The graduates will be able to design systems or processes in analyzing and interpreting
the system performance.

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
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COURSE OBJECTIVES
1. To understand the various concept of negative feedback in amplifiers and its effect

over the characteristic of amplifiers.

2. To learn the concept of positive feedback in amplifiers and it's working as an

oscillator.

3. To analyzehigh frequency model of amplifiers.
4. To learn about the working and classification of power amplifier.

COURSE OUTCOMES
After completion of this course students will be able to

1. Know the effect of feedback in the amplifier characteristic.

2. Understand the behavior of high frequency amplifiers.
3. To calculate the various parameters of power amp1ifier.

\,

Subject Name with
Code

Unit Name Objective Outcome

Analog Electronics
(4EC1A)

i.Feedback ampiifiers
Basic knowledge of
ieedback amplifiers and
types

Implementation of
feedback amplifiers

2.Oscillators
Study of different tlpe

of oscillators
Application of

osciiiators in circuits

3.High Frequency
Amplifiers

Study ofhigh frequency
ampiifiers and

frequencv analvsis

Implementation of
amplifier at high

frequencv

4. Tuned Amplifiers
Analysis of different

tuned amplifiers

Implementation of
different tuned
ampiifier.

a D^---^,- a -,--,1:c^---J.rLlwtrl AtIIIJIrrrtrr 5

Study of power
^-^-.-^1:C^-- ^-- ) A:CC- ,-' --Lalllprrlrgr arr{.r urllcl slrr

stases

Use olpor.ver amplifier
for porver signals.

VISION & MISSION OF THE INSTITUTION
VISION:-
To create knowledge based society with scientific temper, team spirit and dignity of labor
to face the global competitive challenges.
MISSION:-

To evolve and develop skill based systems for effective delivery of knor,vledge so as to
equip young professionals with dedication & commitment to excellence in all spheres of
life.

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
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MAPPING OF COURSE OLTTCOMES WITH PR.OGRAMME

MAPPING OF COURSB OUTCOMES WITH PROGRAMMB
EDI]CATIONAL OBJE CTIVES

PRBREQUISITE OF COURSE

MARKING SCHEME
RTU 1VIARKS SCHBME

OUTCOMES
POs ->
COs * a b c d e f {I

b h I j k m

I { { {

2
./ { {

J
./ { 1

PEOs -->
Cos * 1 2 J

I
.l

2.

J

Sr.No. Name of Subject Code

Cl^^i-^-;^. n^',;^^. o^J Cirn'riti:rLLLlVr11!J VUV rLVJ 1Fr-l A

2 Circuit Alalyses and Circuit 3EC4A

Maximum Marks Allocation

Intemal Exam External Exam TotaI

(40+40)/4:20 80 100

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENCINEER.ING
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SI'BJECT.ANALOG ELECTRONICS CODE -4ECO1

Unit Name:

FEEDBACK AMPLIFIERS - Classification, Feedback concept, Feedback Topologies, Transfer
gain with feedback, General characteristics of negative feedback amplifiers. Analysis of voltage-
series, voltage-shunt, current-series and current-shunt feedback amplifier. Stability criterion.
Compensation techniques, miller compensation.

OSCILLATORS & Multivibrators - Classification. Criterion for oscillation. Tuned collector,
Hartley, Colpitts, RC Phase shift, Wien bridge and crystal oscillators, Astable, monostable and

bistable multivibrators. Schmitt trigger. Blocking oscillators.

HIGH FRXQTIENCY AMPLIFIERS - Hybrid Pi model, Conductances and capacitances of hybrid
Pi model, high frequency analysis of CE amplifier, gain bandwidth product, unity gain frequency fr,
Emitter follower at high frequencies.

TLTNED AMPLItr'IER - Band Pass Amplifier, Parallel resonant Circuits, Band Width of Parallel
resonani circuii. Analysis of Single Tuned Amplifier, Primary & Secondary Tuned Amplifier with
BJT & FET, Double Tuned Transformer Coupled Amplifier. Stagger Tuned Amplifier. Pulse
Response of such Amplifier, class C - tuned amplifiers, Shunt Peaked Circuits for Increased
Bandwidth.

POWER AMPLIFIERS - Classification, Power transistors & power MOSFET (DMOS, VMOS).
Output power, power dissipation and efficiency analysis of Class A, class B, class AB, class C, class

D and class E amplifiers as output stages. Pushpull amplifiers with and without transformers,
Complementary synrmetry & quasi complimentary symmetry amplifiers

v
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ABC AI{ALYSIS

4E.EOI I 4EIO1 ANALOG ELECTRONICS

UNIT 1 FEEDBACK AMPLIFIERS: Classification, Feedback concept, Transfer gain with

feedback, General characteristics of negative feedback amplifiers, Analysis of voltage-series. voltage

shunt, current series and current-shunt feedback amplifier, Stability criterion. Compensation

techniques. Mi ller compensation

UNIT 2 OSCILLATORS: Classification, Criterion for oscillation, Tuned collector" Hartley, Colpitts,

RC Phase shift, Wien Bridge and crystal oscillators, Astable, monostable and bistable mr.rltivibrators.

Schmitt trigger, blocking oscillators

UNIT 3 HIGH FREQUENCY AMPLIFIERS: Hybrid Pi model, conductance and capacitarrces of

hybrid Pi model, high frequency analysis of CE amplifier, gain-bandwidth product, E,mitter follower at

high frequencies

UNIT 4 TUNED AMPLIFIER: Band Pass Amplifier, Parallel resonant Circuits, Band Width of

Parallel resonant circuit, Analysis of Single Tuned Amplifier, Primary & Secondary Tuned Amplifier

with BJT & FET, Double Tuned Transformer Coupled Amplifier, Stagger Tuned Amplifier, Pulse

Response of such Amplifier, Class C tuned amplifiers, Shunt Peaked Circuits for Increased Bandwidth

UNIT 5 POWER AMPLIFIERS: Classification, Power transistor and power MOSFET (DMOS,

VMOS), Output power, Power dissipation and efficiency analysis of Class A, class B, class AB, class

C, class D and class E amplifiers as output stages, push pull amplifiers with and without transformers,

Complementary symmetry & quasi complimentary symmetry amplifiers

( )-Medium( )-Tough

ABC ANALYSIS

( )-Easy
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Department of Electronics Engineering, PCE
Even Semester 2011-18

ABC Analysis
Class/Section: II Year B Date: 05i01/2018
Name of Subject: Analog Subject Code:
Electronics 4EC01A

Unit
No.
/

I

Category A Category B Category C Preparedness for
"A" topics

C lassifi cation, Feedback
concept, Transfer gain

with feedback.
Ceneral characteristics
ofnegative feedback

arnpl ifi ers, Analysis of
voltage-series, vo ltage

shunt, current series
and current-shunt

feedback amplifier

Stability criterion, Compensation

techniques, Miller compensation

Quiz

2

Astable, monostable
and

bistable multivibrators
Schmitt trigger,

blocking
ososcillators

Classifi cation, citerion
for oscillation, Tuned

collector, Hartley,
Colpitts, RC Phase

shift, Wien Bridge and

crvstal oscillators

Power Point
Presentation

J
Emitter follower at high

Frequency

Hybrid Pi model, conductance and
capacitances of hybrid Pi model,
high frequency analysis of CE
ampl i fi er, gain-bandwidth product

Special
Lecture

4

Band Pass Amplifier, Parallel

resonant Circuits, tsand Width of

Parallel resonant circuit, Analysis ot

Single Tuned Amplifier, Primary &

iecondary Tuned Amplifier with BJT

FET, Double Tuned Transformer

Quiz



Category:- C

Category:- B

Category:- A

Easy

Medium

Difficult

\,

Coupled Amplifier, Stagger Tuned

Amplifier, Pulse Response of such

Amplifier. Class C tuned amplifiers.

Shunt Peaked Circuits for Increased

Bandwidth

5

Push pull amplifiers with

and without transformers

Complementary symmetry

quasi complimentary

symmetry amplifiers

Classification, Power
transistor and power
MOSFET (DMOS,
VMOS), Output power,
Power dissipation and

efficiency analysis of
Class A, class B, class
AB, class C, class D
and class E amplifiers
as output stages

OBT
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Campus: PCE Course: B.Tech Class/Section:2"olB Date: 03-01-2018

Name of Faculty: Anuj Bathla Name of Subject: Analog Electronics Code: 4EC01

S.No. Topic as per Syllabus
BLOWN UP TOPICS ( upto 10 Times

Syllabus)

0

I

\,

Zero Lecture

Unit 1 FEEDBACK AMPtIFIERS

1.1 Classification

1.2 Feedback concept

1.3 Transfer gain with feedback

1.4 General characteristics of negative
feedback amplifiers

Basic introduction about subject.

lntroduction to am plifiers
Types of amplifiers
Voltage amplifier
Current amplifier
Resistance amplifier
Transconducta nce a m plifier

Definition
Types of feedback
Positive feedback
Negative feedback

Block diagram of feedback circuit
Description of each block
Open loop gain & close loop gain

Topologies
L.3.4.1. Voltage series

1.3.4.2 Voltage shunt
1.3.4.3 Current series

1.3.4.4 Current shunt
L.4.1, Advantages of negative feedback

L.4.t.t Stabilization of gain

1,.4.1.2 Reduction in nonlinear distortion
7.4.1,.3 Reduction in noise

1.4.t.4 Reduction in lower cutoff frequency
L.4.1.5 lncrease in upper cutoff frequency
L.4.1.6 lncrease in bandwidth
L.4.2 Disadvantages of negatiVe feedback
t.4.2.1 Reduction in gain

L.4.3 Effect of feedback on impedances
t.4.3.L Voltage series

t.4.3.L Voltage shunt
t.4.3.1 Current series

L.4.3.L Current shunt



i t .S Analysis of Voitage series

Amplifier Using BJ'f

1.6 Analysis of Voltage
Amplifier Using FET

1.5.1 Circuit Diagram
l.5.2Analysis
1.5.3 Numerical

1.6.1 Circuit Diagram
l.6.2Analysis
1.6.3 Numerical

1.7.1 CircLrit Diagram
1.7.2Analysis
1.7.3 Numerical

I .8.1 Circuit Diagrarn
l.8.2Analysis
1.8.3 Numerical

I .9.1 Circuit Diagrarn
l.9.2,{nalysis
1.9.3 Numerical

1.10.1 Circuit Diagram
1 .10.2Analysis
1.10.3 Numerical

1.1 1.1 Nyquist stability criterion
I .l I .2 Nyquist plot

1.12.1 Theorem
1.12.2 Diagram
1.12.3 Numerical

1.13.1 Theorem
1.13.2 Diagram
1.13.3 Numerical

2.1.1 Introduction
2. I .2 Oscillatory(tank) circuit
2. 1.3 Positive feedback
2.1.4 Gain of oscillator
2. 1.5 Classification of oscillators

2.1.5.1 According to frequency band
2.1.5.2 According to waveform of signal

generated
2.1.5.3 According to Components

2.2.1 Types of oscillation
2.2.2 Barlrhausen criterion of oscillation

2.3.1 Circuit diagram
2.3.2 Working
2.3.3Mathematical an

f'eedback 
I
i

1.7 Analysis of Current
Amplifier IJsing BJT

1.8 Analysis of Current
Amplifier Using FET

series feedback

series feedback

series f-eedback

1.9 Arralysis of Voltage Shr"rrrt f-eedback

Amplifier Using BJT

I .10 Analysis of Current Shr"rnt feedback
Amplifier Using BJT

Compensation Techniques

Miller Compensation

Unit 2: Oscillators

2.1 Classification

2.2 Criterion For Oscillation

2.3 Tuned collector oscillator



[-lartley oscillator

2.5Colpitts oscillator

2.6 Phase shift oscillator

2.7 Wein bridge oscillator

2.8 Crystal oscillator

2. 94 stab lem ur Itiv i brator

2. 1 0Monostablemu ltivibrator

I Bistab Iemultivibrator

2.12 Schmitt Trigger

Blocking Oscillator

Unit 3: High Frequency Amplifier

3.1 Hybrid Pi Model

2.4.I Circuit diagrarn
2.4.2 Worl<ing
2.4.3 Mathemati cal anal vsi s

2.4.4 NLrmerical

2.5. I CircLrit diagrarn
2.5.2 Working
2.5.3 Mathematical analvsis
2.5.4 Numerical

2.6.I Circuit diaeram
2.6.2 Working
2.6.3 Mathematical analvsis
2.6.4 NLrmerical

2.7.1 Circuit diagrarn
2.7.2 Working
2.7 .3 Malhematical analvsis
2.7.4 NLrmerical

2.8.1 Circuit diagram
2.8.2 Working
2.8.3 Mathematical analysis
2.8.4 Numerical

2.9.1 Circuit diagram
2.9.2 Working
2.9.3 Waveform
2.9.4 Numerical

2.10.1Circuit diagram
2.10.2 Working
2.10.3 Waveform

2.11.1Circuit diagram
2.11.2 Working
2.11.3 Waveform

2.12.1Circuit diagram
2.12.2 Working
2.12.3 Waveform
2.12.4 Numerical

2.13.1Circuit diagram
2.13.2 Working
2.13.3 Waveform

3.1.1 Proof
3.l.2Introduction to element of model



3.2 CondLrctance & capacitance of hybrid
rnodel

3.2.1 CondLlctance
3.2.2 Capacitatrce

3.3. I Mathematical analysis
3.3.3.1 CE short circr,rit current gain

3.3.3.2 CE current gain with resistive load

3.4. 1 Mathematical analysis

3.5.1 Circuit diagram
3.5.2 Analysis

3.3 High Frequency AnalYsis of CE

Amplifier

3.4 Gain bandwidth prodr-rct

3.5 Emitter Follower At High

UNIT4 : Tuned Amplifier

4.1 Band Pass Amplifier

Frequencies

4.2 Parallel Resonatrt Circr"rits

4.3 Analysis of Single Tuned Amplifier

4.4 Primary & secondary TLrned amplifier
With BJT & FET

4.5 Analysis of Double Tuned

Transformer Coupled AmPl ifi er

4.6 Stagger Tuned Amplifier

4.7 Shunt Peaked Circuit

4.8 Advantages & Disadvantages of
Tuned Amplifier

UNIT 5: POWER AMPLIFIERS

5.1 Classification of Power Amplifiers

5.2 Power Transistor

4.1.1 Resonance
4.1 .2 Selectivity
4.1.3 Q factor

4.2.1 Selectivity
4.2.2 Q factor
4.2.3 lmpedance
4.2.4 Bandwidth

4.3.1 Circuit diagranr
4.3.2 Mathernatical analysis
4.3.3 Frequency response

4.4.1 CircLrit diagram using FET & BJT
4.4.2 Mathematical analys i s

4.4.3 Frequency response

4.5.1 Circuit diagram
4.5 .2 Mathematical analysis
4.5.3 Pulse response

4.6.1 Concept of staggering
4.6.2 Need of staggering
4.6.1 Circuit diagram
4.6.2 Mathem atical analysi s

4.6.3 Frequency response

4.7.1 Circuit diagram
4.7.2Working

4.8.1 Advantages of tuned amplifier
4.8.2 Disadvantages of tuned amplifier

5.1.1 Class A
5.1.2 Class B
5.1.3 Class C
5.1.4 Class D

amplifier
amplifier
amplifier
amolifier



5.3 Power MOSFET

5.4Analysis of Class A Amplifier

5.5Analysis of Class B Amplifier

5.64.nalysis of CIass AB Amplifier

5.TAnalysis of Class C Amplifier

5.8Analysis of Class D Amplifier

5.9Analysis of Class E Amplifier

5.10Push Pull Amplifiers With
Transformers

5.2.I CircLrit diagram
5.2.2Working

5.3.1 Circuit diagram
5.3.2Working

5.4.1 Series fed
5.4.1.l DC power input
5 .4.1 .2 AC power output
5.4.1.3 Efficiency
5.4.1 .4 Power dissipation

5.4. 1 .5 Advantages & disadvantages
5.4.2 T ranslormer coupled
5.4.2.1 Circuit diagram
5.4.2.2 DC power input
5.4.2.3 AC power oLrtput

5.4.2.4 Efficiency
5.4.2.5 Power dissipation
5.4.2.6 Advantages & disadvantages
5.4.3 Harmon ic distortion
5.4.1 .1 Second Harmonic distorlion
5.4.1.2 Power output due to distortion
5.4.4 Numerical

5.5.1 Circuit diagram
5.5.2 Operating Cycle
5.5.3 Waveform

5.6.1 Circuit diagram
5.6.2 Operating Cycle
5.6.3 Waveform

5.7.1 Circuit diagram
5.7.2 Operaling Cycle
5.7.3 Waveform

5.8.1 Circuit diagram
5.8.2 Operating Cycle
5.8.3 Waveform

5.9.1 Circuit diagram
5.9.2 Operating Cycle
5.9.3 Wavelorm

5.10.1 Class A Push Pull Amplifier
5;1 0. 1. I Circuit Diagram
5.10.1.2 Operation
5. 10. 1.3 Mathematical Analysis
5.10.l.4Waveform
5.10.1.5 Numerical

5.10.2 Transformer Less Push Pull Amplifier

& Without

5.10.2.1Circuit Di



5.11 Complementary symmetry &,

Complementary SymmetrY AmPl ifi er

5.10.2.2 Operation
5. 1 0.2.3 Mathematical AnalYsis

5.10.2.4Waveform
5.10.2.5 Numerical

5.1 l.l Complementary Symmetry Amplifier
5.1 1 .1 .1 Circuit Diagram

5.11.1.2 Operation
5.11.2 Quasi ComPlementarY

Amplifier
5.1 1 .2.1 Circuit Diagram
5.11.2.2 Operation

Symrnetry

5.12.1 Comparison between voltage & power

amplifier

Quasi

5.12 Comparison
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; TOPIC AS PER BLOWNUPi "'' i sYLLABUS
LECT.

NO.

PLANNED
DATE

ACTUAL
DEL" DATE

REASON FOR
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REF. 
' 

TEXT
BOOKWITH
PAGE NO.

I
Infrqduction
r ]asir: introduction about
,..ihjti:1.

I I)::li:voilce to Branch
' ' i;,;icvancetO Soei€ty..---
: ,l !iih":.,ance to Self

'r -i lte latio;i with laboratory
r) 6 Clirrrcction with previous

,:,-r,i lrext year

'-rrllslg$on'

ilt,it_I,*!]'EEDBACKj.Jjl!*!tl-ERS ..:

I!!gg4!uction
eb;.\llpslien
i r;rriduction to amplifiers
i'ype:; lrf amplifiers
r/oltage amplifier
,- riffent amplifier
Kesistance amplifier
fransconductance
ln,plifier

;- onclusion

Introduction
Ii,:-llgAk9gnggp!

^ieiirrition
Types offeedback
Po.sitive leedback
Negative feedback

\,

v-l
I

I

LO

L1

L2

tlrfre

3l 'l't

rl r lrp

r/r /ry

ef r | 'r

o\l,f tP

I

I

I

I

www.wikip
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l\,

Trans.fer sain with Feedback
Block diagram of
feedback circuit
Description of each block
Open loop gain & close

loop gain
Conclusion

Introduction
Topologies
1.3.4.1 Voltage series
1.3.4.2 Voltage shunt
1.3.4.3 Current series
1.3.4.4 Current shunt
Conclusion

Introduction
General characteristics of
negative feedback amplifiers
1.4.1 Advantages of negative

feedback
l.4.l.l Stabilization of gain
1.4.1.2 Reduction in

nonlinear
distortion

. 1.4.1.3 Reduction in noise
I.4.1.4 Reduction in lower

cutoff frequency
1.4.1.5 Increase in upper

cutoff frequency
L.4.l.6Increase in

bandwidth
Conclusion

Introduction
1.4.2 Disadvantages of
negative

feedback
1.4.2.1 Reduction in gain

1.4.3 Rffect of feedback on
impedances

1.4.3.1Voltage series
1.4.3.2 Voltage shunt
1 .4.3.3 Current series
1.4.3.4 Current shunt

1.5.1 Rules to find the input &
output circuit
Conclusion

Introduction
1.5.2 Analysis of :

L3

L4

L5

L6

L7

L8

{f t\rt

ro/rlrf

ts lr lrt

r6ltlrt

vzlin

2afi [n

1.Irfrt

rtlrltr

re lr lts

lrf r I{t

zghtfi

3o/r/rr

TlJBG;
T2SG;R3

TlJBG;
T2SG; R3

TlJBG;
T2SG;R3

TlJBG;
T2SG;R3

TlJBG;
T2SG; R3

TlJBG;
T2SG

TlJBG(383
):



1.5.2.I Voltage series
1.5.2.2 Voltage shunt
1.5.2.3 Current series
1,.5.2.4 Current shunt

Conclusion

Introduction
Stability criterion
1.6.1 Nyquist stability criterion
1.6.2 Nyquist plot
Conclusion

Unit2: OSCILLATORS

Introduction
2.1.1 Oscillatory (tank) circuit
2. 1.2 Positive feedback
2.1.3 Ganof oscillator
2. 1.4 Classification of
oscillators

2.1.4.1According to
frequency

2.1.4.2 According to
principle used

2.1.4.3 According to
waveform of signal

lenerated According
to reactive elements
used.

Conclusion

Introduction
Criterion -for o s cillation
2.2. 1 Types of oscillation
2.2.2 B ark,hausen criterion of

oscillation
2.3.1 Tuned collector oscillator

2.3.1.1 Circuit diagram
2.3.L2 Working
2.3.1.3 Mathematical

analysis
Conclusion

Introduction
2.3 .2 Hartley o scillator

2.3.2.I Circuit diagram
2.3.2.2 Working
2.3.2.3 Mathematical

analysis
2.3.3 Colpitts oscillator

L9

L10

L11

Ll2

Lt3

sl r./1r

8l rltt

ro/zf 1}

1 r/z /rs

zolzlW

d/zlrt

s/r/ tx

iof,,frr

zal'vln

nl*1ru

0n,
le-.a$-

T2SG(12.1

D;

TlJBG;
T2SG

TTJBG;
T2SG
R3(33e)

TlJBG;
T2SG
R3(342)

TlJBG(421
);
T2SG(14.8)
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2.3.3.1 Circuit diagram
2.3.3.2 Working
2.3.3.3 Mathematical

analysis
Conclusion

Introduction
2.3.4 Phase shift oscillator

2.3.4.1 Circuit diagram
2.3.4.2 Working
2.3.4-3 Mathematical

analysis

2.3.5 Wein bridge oscillator
2.3.5.1, Circuit diagram
2.3.5.2 Working
2.3.5.3 Mathematical

analysis
2.3.6 Crystal oscillator

2.3.6.1 Circuit diagram
2.3.6.2 Working
2.3.6.3 Mathematical

analysis
Conclusion

Introduction
Mutiubratqt
2.4.1 Concept
2.4.2Types of states

2.4.3 Classification
2.4.4 Astable multivibrator

2.4.4.1 Circuit diagram
2.4.4.2 Working
2.4.4.3 Waveform

Conclusion

Introduction
2.4.5 Monostable
multivibrator

2.4.5.1 Circuit diagram
2.4.5.2 Working
2.4.5.3 Waveform

2.4.6 Bistable multivibrator
2.4.6.1 Circuit diagram
2.4.6.2 Working
2.4.6.3 Waveform

Conclusion

Introduction
2.5 Schmitt trigger

2.5.1 Circuit di
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2.5.2 Working
2.5.3 Waveform

2.6 Blocking Oscillator
2.6.I Circuit diagram
2.6.2 Working
2.6.3 Waveform

Conclusion

First mid term

Discussion of first mid term
Ouestion paper

Unit 3: Hish Frequencv
Ampli,fier

Introduction
Hybrid Pi model
3.1.1 Proof
3.1.2 Introduction to element

of model
3.1.3 Conductance &
capacitance

of hybrid pi model
Conclusion

lntroduction
High Frequency Analysis Of
CE Amplifier
3.2.1 Hybrid pi model
3.2.2 Confiictance and

capacitances
3.2.3 Mathematical analysis

3.2.3.1 CE short circuit
current gain

3.2.3.2 CE current gain witl
resistive load

3.2.4 Gain bandwidth product
Conclusion

SPL

Introduction
Emitter follower at high
frequencies
3.3.1 Circuit diagram
3.3.2 Analysis
Conclusion
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Revision Class

OBT

UNIT 4: TI]NED
AMPLIFIER

Introduction
Resonance
Series resonant circuit
4.2.1, Selectivity
4.2.2 Q factor
Conclusion

Introduction
Parallel resonant Circuits
4.3.1 Selectivity
4.3.2 Qfactor
4.3.3 Impedance
4.3.4 Bandwidth
Conclusion

Introduction
Classification Of Tuned
Amnlifier
4.4.1 Small signal iuned

amplifier
4.4.1.1 Single tuned
4.4.1.2 Double tuned
4.4.1.3 Stagger tuned

4.4.2 Large signal tuned
amplifier

Conclusion

Introduction
Analysis Of Single Tuned
Amplifier
4.5.1 Circuit diagram using

FET and BJT
4.5.2 Mathematical analysis
4.5.3 Frequency response
Conclusion

Introduction
Analysis Of Double Tuned
Amolifier
4.6.1 Circuit diagram
4.6.2 Mathematical analysis
4.6.3 Frequency resDonse

L26
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Conclusion

Introduction
Stasser Tuned Amplifier
4.7.1 Concept of staggering
4.7.2 Need of staggering
4.7.3 Circuit diagram
4.7 . 4 Mathematical analysis

Conclusion

Introduction
Shunt Peaked Circuit
4.8.1 Circuit diagram
4.8.2 Mathematical analysis
4.8.3 Frequency response

Conclusion

Introduction
4.9.1 Advantages of tuned

amplifrer
4.9.2 Disadvantages of tuned

amplifier
Conclusion

Revision Class

Surprise Test of Unit 4

UNIT 5: POWER
AMPLIFIERS

Introduction
Introduction to power
amplifier
Classihcation Of Power
Amplifiers
5.2.1 Class A ampliher
5.2.2 Class B amplifier
5.2.3 Class C amplifier
5.2.4 Class D amplifier
Conclusion

Introduction
Analysis of class A amplifier
5.3.1 Series fed

5.3.1.1 DC power input
5.3.1.2 AC power output
5.3.1.3 Effrciency
5.3.1.4 Power dissipation
5.3.1.5 Advantages and

disadvantages
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Conclusion

Introduction
5.3.2 Transformer coupled

5.3.2.I Circuit diagram
5.3.2.2 DC power input
5.3.2.3 AC power output
5.3.2.4 Efficiency
5.3.2.5 Power dissipation
5.3.2.6 Advantages and

disadvantages
Conclusion

Introduction
Harmonic Distortion In Power
Amplifiers
5.4.1 Second harmonic
distortion
5.4.2Povter output due to

distortion
Conclusion

Introduction
Class A Push Pull Amplifier
5.5.I Circuit diagrarn
5.5.2 Operation
5.5.3 Advantages and

disadvantages
Conclusion

Introduction
Class B Push Pull Amplif,rer
5.6.1 Circuit diagram
5.6.2 Operation
5.6.3 Advantages and

disadvantages

Conclusion

Ouiz

Introduction
Transformer Less Class B
Amplifiers (Complementary
Svmmetrv)
5.7.1 Circuit diagram
5.7.2 Operation
5.7.3 Advantages and

disadvantages
Conclusion
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Introduction
Complementary Svmmetry
Class B Push Pull AmPlifrer
5.8.1 Circuit diagram
5.8.2 Operation
5.8.3 Advantages and

disadvantages

Conclusion

Introduction
Crossover Distortion
5.9.1 Description
5.9.2 Remedy
Comparison
5. 10. 1 Comparison between

voltage and power
amplifier

Conclusion

Revision Class 1(1't & 2od

unit)

Revision class 2(3'd 4th 5th

unit)

Sotvinglmportanl
Ouestion's

Analysis of Last Years RTU
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COURSE: B.TECH
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Session : 2OU-lt-IEven Sem.)
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CLASS/SECTION: IYll,B YEAR
Branch: Electronics & Communication Engineering

Zero Lecture

Name of Subject with Code : Analog electronics (4EC01)

CourseNature(Compulsory/Elective) : Compulsory

2). Self-Introduction :

a). Name: Anuj Bathla
b). Qualification: B.Tech, M.Tech
c). Designation: AssistantProfessor
d). ResearchArea: Semiconductornanomaterial
e). E-mail Id: anuj.bathla@poornima-org

fl. Other details:
l. Areas of proficiency/exPertise:

1.1 Subjectstaken:
L 1.1 Engineering Physics
L 1.2 Analog electronics
1.1.3 Optical fiber communication
l. 1.4 Industrial electronics

| .2 Laboratories Taken :

I .2.1 lndustrial electronics Lab

1.4 Academic ProficiencY:

\z 1.4.1 English
1.4.2 Hindi

1.5 Book Authored: None
1.7 Papers published in National/ International Conferences/ Journals

Z.A:. Anui Bathla, Chetna Narula, R.P.Chauhan"Synthesis and Characterization of
Silica Nanowires Using Rice Husk" presented in National Conference on Nano science

and Instrumentation Technology (NCNIT-20i7) organised by Department of Physics, NIT
Kr.rrukshetr a, Hary ana, India. fBest poster award]

2.6.2. Anui Bathla, Chetna Narula, R.P Chauhan "Hydrothermal Synthesis and

Characterization of Silica Nanowires Using Rice Husk Ash: An Agricultural Waste"

presented in NANO INDIA 2017 Conference organizedby IIT Delhi, New Delhi.

2.6.3. Anui Bathla, Chetna Narula, R.P Chauhan "Hydrothermal Synthesis and

Characlerization of Silica Nanowires Using Rice Husk Ash: An Agricultural Waste"

publis,hed in SCI Journal "Journal of materials science: Material in electronics" (JMSE-

Springer) flmpact factor 2.0191



3) Introduction of Students:
a) Records of stuclents in 12th

Vision and Mission of Department
Vision
To establish an acknowledged department of academics in the field of Electronics and Communication
Engineering
Mission
To provide comprehensive technical education with the exposure of latest technology providing the
learning environment for faculty members & students

4) Department Programme Educational Objectives (PEOs)
The Programme Educational Objectives of the Department of Electronics & Communication Engineering
have been defined as follows:-
PEO 1. The graduates shall be competent enough to apply current knowledge and skills to solve several
problems of the society.
PEO 2. The graduates shall be able to share the knowledge gained during graduation for enhancing the
growth of organization.
PEO 3. The graduates shall be strong enough to face the challenges, cutthroat competition using the
advanced technologies in the multifaceted forms.

Department Programme Outcomes (POs)
1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.
2z Problem analysis: Identify, formulate, review-research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

v 3: Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.
4z Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.
5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools prediction and modelling to complex engineering activities with an
understanding of the limitations.
6: The engineer and society: Apply reasoning informed by the contextual knowledge to assess

societal, health, safety, legal and cultural issues and the cortsequent responsibilities relevant to the
professional engineering practice
7z Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and the need for sustainable
development.
8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

S.

No.
Average
result of

12n

Name of
stndent scored
highest marks

Marks
60%o above

(No. of
students)

Marks between
40%-60% (No. of

students)

English
Medium
Students

(No.)

Hindi
Medium
Students

(No.)

No. of
Hostellers

No. of
Day

Scholar

b). Name of 05 besl students based on previous results



v

v

Program Educational Objectives (PEOs):

The Department of Electronics & Communication Engineering has defined its PEOs as 1b11ows:

PEO 1. The graduates sl-rall be competent enough to apply cument knowledge and skill to solve

probien-rs of tl-re society.
pnO Z. The graduates sha1l be able to share the know'ledge gained during gradr"ratiotl for enhar-rcing

the growth of organization.
PEO 3. The graduates shall be strong enough to face the challenges, cutthroat competitioll r-rsing tire

advanced technologies in the multifaceted folrns.

Program Outcomes (POs):

a.The gradgates will be proficientthrough the knowledge applicatior-r in the fields of mathentatics, science, and

engineerirrg.
U.ine graduates will be proficient in designing of application, conduction of experiments and skillful
lo analyze and interpreting the data.

c.The graduates will be able to meet the desired needs within realistic constraints such as economic,

environmental, social, political, ethical, health and safety, manufacturability and sustainability

through the designing of a component, a system or process.

d.The graduates will be able to function in multidisciplinary teams.

e.The graduates will be able to identify, formulate and solve engineering problems.

f. The graduates will be made robust & susceptible enough to handle all challenges in the field of
Electronics & Communication Engineering.
g.The graduates will be able to communicate their views effectively.

t.fn. graduates will be able to get the extensive education to understand the impact of engineering

solutions in a global, economic, environmental and societal context.

i. The graduates will be able to recognize the need of engineering covering its all spheres engaging

themselves in life-long learning.

i. The graduates will be able to get awareness about the contemporary issues and strive for their

remedies
k.The graduates will be able to use the techniques, skills and modem engineering tools as per the

need of engineering practices.
1. The graduates will be able to visualize the use of electronics design using latest products and

advanced technologies to meet the various industrial requirements.

m. The graduates will be able to design systems or processes in analyzing and interpreting the system

performance.

4). Instructional Language: - 100% English



51. Introduction to sub.iect: -

a). Relevance to Branch:
Electronics & Communication branch deals with use of electronic circuitr-v in communication

S1'stenr which uses many different kind of electronic devices i.e analog and digital. So this Subject

tells us about analog electronic devices. their construction" working and application.

b). Relevance to Society:
In our daily needs we confront with man)r electronic devices of analog natLlre like arnplifiers Signal

generators. and many others. So this subject helps r-rs to get in the depth of their working. And this

innovatior-r will help in bringing a tremendous change in the society.

c). Relevance to Self:

T1-ris subject moves us to the depth of knowledge. If one is interested in the practicai applications then

this is useful like in further studies, in projects. As this subject brr"rshes up the thinking power so we

come up to the most optitnum utilization of the things and subjects.

d) Pre- Requisites (Connection with previous year): -
1. Eiectronics' Device & Circuit (3EC1A)
2. Ar-ralog Electronics (4EClA)

As ir-r previous semester, the concepts iearnt in Electronics Devices and Circuit was related to build the

basics of the students. They understood how to solve any complex circuit and simpli{,v them and get

the sarne results as that of the complex one. Students will be ableto understand electrottic circuits and how

they car-r be designed with componerrts sr-rch as operational amplifiers and transistors, turted aniplifier also able

to individually dirnension, simulate. build and test Low Frequency and High Frequency. This subiect is the

basic building block of electrical engineering enabling studenls in easy grasping of various electronics

concepts.
g). Cinnection witlt Poornima Mission for becoming English Proficient Institution (PMEPI):

Improving in presentation skill
h) SignrJicunce of Gate:
Some topics are related to analog electronics circuits-

e) Course Outcome:
1. Able to understand analog electronic circuits and how they can be designed with components

such as operational amplifiers and transistors, tuned amplifier. Able to use network techniques to

write equations for large linear circuits.

2. Able to analyze circuits containing ideal operational amplifiers.

3. The student will be able to individually dimension, simulate, build and test Low Frequency and

High Frequency.
4. Able to analyze simple two-port circuit.



Corrsc Objectives-
l. To provide the students with knowledge and the basic understanding of properties and

characteristics of amPlifi ers'

l. Gain k,orvledge of {tndarnentals"arlvanlages atrd advance-q in f'eedback amplilier'

j. Knorvleclge oi.vorking and anzrl.vsis oiaupliliers and important tlvo pol". circuit'

-l.contiguration and architectr:re oi'for Iarge linear circuits.

6). Syllabus of RTU

4EC1A ANALOG COMMUNICATION

UNIT 1 FEEDBACK AMPLIFIERS:

classiflcation, Feedback concept. Transfer gain with feedback, General characteristics of negative

feedback arnplifiers, Analysis of voltage-series. voltage shunt, cunent series and current-shunt feedback

amplifier. Stability criterion. Compensatiol techniques. Miller conlpensation

UNIT Z OSCILLATORS& Multivibrator

Classification, Criterion for oscillation. Tuned collector, Hartley, Colpitts, RC Phase shift, Wien Bridge

and crystal oscillators, Astable, monostable and bistable multivibrators, Schmitt trigger' blocking

oscillators

UNIT 3 HIGH FREQUENCY AMPLIFIERS

Hybrid pi model, conductance and 
"upu"irun..s 

of hybrid Pi model, high frequency analysis of CE'

amplifier, gain-bandwidth product, Emitter follower at high fi'equencies

UNIT 4 TUNED AMPLIFIER

Band pass Amplifier, parallel resonant circuits, Band width of Parallel resonant circuit, Analysis of

Single Tuned Amplifier, Primary & Secondary Tuned Amplifier with BJT & FET, Double Tuned

Transformer coupled Amplifier, Stagger Tuned Amplifier, pulse Response of such Amplifier, class c

tuned amplifiers, Shunt Peaked circuits for Increased Bandwidth

UNIT 5 POWER AMPLIFIERS

Classification, Power transistor and power MOSFET (DMOS, VMOS), Output power' Power dissipation

and efficiency analysis of class A, class B, class AB, class C, class D and class E amplifiers as output

stages, push pull amplifiers with and without transformers, complementary symmetry &' quasi

complimentary symmetry amplifiers



b). -{BC analvsis (RGB method) of unit & topics:

(jNI'['3: tIIGII FRIrlQtjlr.H{]V A},tPl,lFIIlli.S: }l,vbric1 l'i rrodel. coneluctiince ai:il ca1;:tcitiirtccs ol

i iii-t: i r t,i'rli ll1:Cit's

\i I i. '$'( NSr.$.) ,\\ElliX.${rY{rit:

i'liirr,;ii i'ali)lti.iiti r:iliirii. ,'\rr;:irr:s i:l :iiille iiitic<l ,\t::iriilltlL" i'ii;n*15 &. S":ecnillil'r

ri iih ii.l I & l i: i'. l)*Lrhle Tun*il 'l-r'anslirrnrer CoLrplerl Amplilier. Si*5ri:ct" 
'l'ttli"''..i

itr:p,>nsc r.>l'sLrel'i.,\n:piiiicr. ShLrni Peakecl Circr-rits fbl lncreased Banclu'idtl:

{ ornpiementitr.y svttrlt:*lrr & quasi cctttplimentar,V S-Ymmetrv arnplifiels

fil{Il:N:Hard

RED : Moderate

Ill-UE : Easy

10). Books/ Website/Journals & Handbooks/ Association & Institution:

a). Recommended Text & Reference Books and l{ebsites:

S. No. Title of the book Author Publication Remark
(Texti

Reference)

No. Book
Available in

Library

I
T1 Electronic Devices &

Circuits
J.B. Gupta S.K Kataria

& Sons

495



tl Electron
C

c Devices &
rcr-rits

Sanieev Gupta Dhanpat Rai
& Co.

350

R1 Electron
C

c Deviccs &
rcuits

Milliruan &
Halkias

I\4 II 275

R2I Electron
C

c Devices &
rctiits

Boylstead PHI- 475 |

I

I

R3 Electron
C

c Devices &
rcuits

S.K Sahdev Dhanpat Rai 215

b). Journctls & Handbooks: - To give information about different Journals & Handbooks ar,,ailable tn
librar_v related to tl.re sr-rb.iect and branch.

1. Journal of Scientific and lndustrial Research
2. lndian lournal of Engineering and Material Science
3. lnstitute of Engineers

4. IEEE Communication magazine

c). Associations und Institutions.' -To give information about different Associations and h.rstitutior.rs
reiated to the subiect and branch.

1. Department Of Science and Technology(DST)
2. IEEE

3. IETE

4. BARC

5. DRDO

6. MNIT & IIT

d). Websites related to subject:-

1,. www. nptel.iitm.ac.in
2. wwr.,r.4shared.com
3. r.r,ww.mit.com
4. wwvv.google.com

11). Syllabus Deployment: -
a). Total weeks available for academics (excluding exams/ holicluys) as per PGC calendar-

SEMESTER IV
No. of Workine Days Available (Approx.) /3
No. of Weeks(Approx.) 12

o Total weeks available for covering RTU syllabus- 10-11 weeks (Approx.)
o Total weeks available for special activities (as mentioned below)- 02 weeks (Approx.)

b). Course Assesment Methods (Special Activities):
(To be approved by HOD, Dean & Campus Director & must be mentioned in deployment):

. Open Book Test- Once in a semester
o Quiz (50% Technical &.50% Aptitude)- Once in a semester
. Special Lectures (SPL)- 10% of total no. of lectures including following

i. One PPT by the faculty, who is teaching the subject
ii. SPL by expert faculty at PGC level
iii. SPL by expert from industry/academia (other institution)

o Revision classes:- 1 to 3 turn at the end of semester (Before II Mid Term Exam)



. \ '..:: Ii'ilnr)nattt Question Bank- 1 Turn before I & II Mid Terrn Exarl (each) - Total Trvo

. .. -: .i\litltcrnts
o l i [ [ nirersitl' Exan-rinations

tr Lecture schedule per week/ Contoct Hours:
il. Universit,v scheme (L+T+P) - 3+1+0
iit. PGC scheme (L+T+P):3+1+0

Sr. \o. Name of Unit No. of
lectu res

Broad Area Degree of difficultl,
High/Medium/Lorv)

No. of
Question
in RTU

Text/ Reference
books

FEEDBACK
AMPLIFIERS 12

Voltage
Series &

sh unt.
F{igh 2

Milrnan
p,

Halkias.

I-l".trDBACK
AM PLI FI ERS

OSCILLATORS 12
I-lamlev.
Colpitts.
Tuned.

Medir-ur 2
Milnran

&
llalkias/

OSCILLATORS

HIGH
ITREQUENCY 05

Hybrid-pi
rnodel High 2

Milman
L

HIGH
FREQUENCY

4
TUNED

AMPLIFIER 07
Analy sis
of Single

T, rnorl
Mediurn ..,

.1. B, Gupta

5.
POWER

AMPLIFIERS l0
PLrsh- pull

amplifier, Class-A.
B. C arlplifier

Lou' ) Milman &
Flalkias

d). Introduction & Conclusion' Each sub.ject. unit and topic shall starl u,ith
conclusioll. In case of the sllbject. it is Zero lecture.

e). Time Distribution in lecture closs: - Time allotted: 60 min.
i. First 5 min. should be utilized for paying attention towards students

lecture or continuously absent for many days + taking attendance by

11.

iii.

introduction & close u,itlr

who rvere absent for last
calling the names of the

lV.

students and also sharing any new/relevant information.
Actual lecture delivery should be of 50 min.
Last 5 min. should be utilized by recapping/ conclusion of the topic. Providing brief introduction
of the coming up lecture and suggesting portion to read.
After completion of any Unit/Chapter a shoft quiz should be organized.
During lecture student should be encouraged to ask the question. i

12) Mapping with PEOs , POs and Course Outcome

S.no Course Outcome PEOl PEO2 PEO3 PEO4 a b c d e f (, H I

I

Able to understand analog
electronic circuits and
how they can be designed
with components such as

operational amplifiers and
transistors, tuned
amplifier.

S w M w w S M S W M W M S



.l " i srr.,rrel: -.\lr csscntixl cotnl)ollent ol-['r:aelling- Learning process in Prol'essioltal Itducatitln.
- --: ., - I,' cnlrilnce tltc' recall Ittcchattisttt.

| 1r prr)r11otc logical rcasoning and thinkin-c of the stuclents.

I rr interact personally to the students lor irnprove nur-nerical solving ability.

tt- Tdorial processing.' - Tutorial sheet shall be provided to each students

I" Phase: - It is consisting of questions to be solved in the class assignment session in test mode on

perforated sheet given in tutorial notebook and to be collected & kept by respective faculty for

review & analysis (20 minutes).
IInd Phase: - Indicating/Initializing the weak issues/ drawback and Evaluating and providing the

grade. Making a group with good student for assisting the weak students to explain/solve questions

by every student on plain papers given in tutorial note book (20 minutes)

IiI'd Phase: - Solving/ explaining difficulties of lecture class and providing the new home assignment

(20 minutes). To be done in tutorial note book.

b). Home assignment shall comprise of two parts:
Part (i) Minimum essential questions, which are to be solved and submitted by all with in specified

due date.
Part (ii) other important questions, which may also be solved and submitted for examining and

guidance by teacher.
13). Examination Systems:

l4). CO-PO Mapping

Sr.
No.

Name of the Exam Max.
Mark
s

"h of
passing
marks

Nature of paper
Theory +
Numerical

Syllabus
coverage
(in "hl

Conducted
by

1 Tst Mid Term Exam 40 40% 70% theory +
30oZ numerical

600/, PGC

2. IInd Mid Term Exam 40 40% 90% Theory +
l07n Numerical

4A% PGC

University (End)
Term Exam

80 30% 80% theory + 20
7n numerical

FULL RTIJ

Exam e-
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LECTURE NOTES

OBJECTIVE: To be written before taking the lecture (Pl. write in bullet points the main topics/concepts etc., which

will be taught in this lecture)
I

IMPORTANT & RELEVANT QUESTIONS:

FEED I}ACK QUESTIONS (AFTER20 MINUTES):

\,

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (Pl. write in bullet points a'oout
students' feedback on this lecture, level ofunderstanding ofthis lecture by students etc.)

REFERENCES: Text/Ref. Book with Page No. and relevant Internet Websites:
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OBJECTIVE: To be written before taking the lecture (Pl. write in bullet points the main topics/concepts etc., which
witl be taught in this lecture)
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LECTURE NOTES

IMPORTANT & RELEVANT QUESTIONS:

FEED BACK QUESTIONS (AFTER 20 MINUTES):

\,

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (Pl. write in bullet points about
students' feedback on this lecture, level ofunderstanding ofthis lecture by students etc.)

REFERENCES: Text/Ref. Book with Page No. and relevant Internet websites:
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OBJECTIVE: To be written before taking the lecture (Pl. write in bullet points the main topics/concepts etc., which

will be taught in this lecture)
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IMPORTANT & RELEVANT QUESTIONS:

FEED BACK QUESTIONS (AFTER 20 MINUTES):

OUTCOME OF THE DELIVERED LECTURE: To be written after taking the lecture (Pl. write in bullet points about
students' feedback on this lecture, level ofunderstanding ofthis lecture by students etc.)

REFORENCES: TexVRef. Book with Page No. and relevant Internet Websites:
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Time:3 Hours

Instructions to Cttndidates :-

Maximum Marks: 80

Min. Passing Marks: 24

\Y

v

Atternpt any Jive questions, selec:ting one question .fi,om each unit. All
Queslions carty equal marlcs. Schematic diagram,s mtst be shown
v,herever necessat),. An.v dala )rott feel mi.ssing suitablv be assrtmed and
stated clearl1,.

Llnits of clutttttities u,yed/ calculated must be stated clearly;.

Use offollowing supporting material is permitted during examination,.

Q.l. (a) Discuss with the help of a circuit example, the pulpose of providing (i) negative

t'eedback (ii) positive feedback in amplifiers. t8l

(b) A negative feedback of B : 0.002 is applied to our amplifier of gain 1000,

Calmlate the change in overall gain of the'f'eedback amplifier if the internal

amplifier is subjected to a gain reduction of 15%. t8l

OR

Q.1.(a) Show that the negative feedback in amplifiers increases the bandwidth

improves signal to noise ratio.

and

t8l

Y
6l
\-l
\f
trlrf

Roll No. Total No of Pages: fJ
4F,4120

B. Tech. IV Sem. (Main/Back) Exam., June/July-2014
Electronics Instrumentation & Control Engg.

4EllA Analog Electronics
Common with EE, EX, EC & EI

L4E4r2ol Page 1 of3 I224Bol



(b) I)raw and explain the cun'cnt shunt t'eedback

UNIT.II

Q 2. (a) State the Bark-hauser-r conditions tbr an electronic systent to oscillate ,,vitlr

t8ll'eedback.

(b) Drarv the circuit diagrarn o1'a colpitts oscillator and explain its working. tB]

_aB

Q,2. (a) Draw the circuit diagram ol an R-C phase shitt oscillator attd obtain an

expressiott lbr its frequency of oscillation. l8l

(b) Diff'erentiate between the monostable and bistable multivibrator [,3]

UNIT-III

Q 3 (a) Explain hor.v would you arrive at the hybrid - n equivalent circuit model in CE

confrguration at high tiequencies. Explain the different parameters involved irt

. the circuit. tSl

(b) A CE - connected amplitier has C.5,: 5pF-, Cu.: 12pF, h1": 100, hi. = 1.5 k().

Determine input capacitarrce to the circuit tbr a circuit collector resistance of

12f2. t8l

OR

Q.3. (a) Draw the circuit o1'emitter fbllower at high fieque.ncies and explain its working.[8]

(b) A tralsistor with alpha cut-off frequency : 5 MHz and h6 or B = 50 is used in a

eE configuration. When connected to an amplifier, it has stray capacitance of 80

pF at the output terminals. Determine the upper 3dB frequency when

(i) Rr. = lOkQ and (ii) RL: l00kf) t8l

lz24s0l

t8l

[4,E4120] Page 2 of3



UNIT-IV

lVhzrt is r-rarallel resorrances'l What are its teatures'/ t{ovr' is it ditterent from seriesQ.4 (a)

(b)

rcs0trattr:es'l

irxplarrr tlr,.: r't:asous tbr polenlial instability in tuned amplifiers.

be at teast 0-2 tirles tlte maxirnunl power output of the ainplif rer.

(b) Draw the circuit of class D anci class E arnplifier and their application.

------X------X,------

t8t

t8t

Q.a. (a)

(b)

OR

Drarv ttrc cire uit diagrarn ot'a collector tLured arnplit-rer arid derive expressions tbr

the roltaqc g.ain at the tuned ficquency and bandwidth. l8l

l:xptirin irr bricl'tlre aclvantage of using cloublc: tuned circuit ovcr a single tuned

circrrit". Dr:rrv the circuit diagranr of double tuned arlplifier and its I'requency

rCSp() i15jLr. tBl

What is a p()wer amplifier? ln what respects does it differ {iom a voltage

amplifier'l Why lteat sink are needed. l8l

(b) Explnin collector elficiency, distortion and power dissipatit'rn. t8l

OB

Q.5. (a) Prove that {br c:lass B push=pull power amplifier the theoretical conversion

efficiency is 78.5% and pou,er dissipatiern capability of each trarnsistor used shall

(a)

t8l

t8l

[48+120] .Page 3 of 3 [?2480]
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is permitted during examination.

', . .;:
:'.

t..,.;.a, lit
,,il rl..a:' '.ljerlve an

of ,gaip,A
feedbaok

(b) stzrte the merits,anr:l demerits of negative feedbaek amnufie;

(a) Disctrss the effect of negative feeilback, orr ;
(i) Distortior: .

, (ii) Output' irnPedance' (rri) Input irnpeda-nce

Ax amplifier with 'curlrent feedback has

,,,',speci$cfioDg,!,,: i,,' ...,, ...",.' : ;,.'. :

,i : :

(b)

::t;::l

the follorvibg
1.:. _ .1..: ,:
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'',. ''1.: ,[ContiLaii

& =.5600o, & = lo0C) Tq.R, = 470Q

CaleuJ,a.t-o,,.the values oi vollage' s3in-$input,rresist4qgo .
the arii@ wirri,and wiihdu!rynin., .,,r.,....i,-,i,: 
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UNIT - II

IS

the

eqpression and parameter.
' , .i.. ,,.

6 Deterrnine gain bandrvidth product; unity
hybrid z model for CE configuration.

G}

,"

e)

l7-..,,,

galn

1o

frequency using

16

(a)

&)

TYI,?TM T!7ut\ll - Iv

Sketch 2 - input XOR function using static CMOS circuit
teehnique, assufne complementary signals arb not
available.

ii I
r'Etp'lain with neat diagram the workihg of a tote[::poiu truo
input TTL NAND.$ate.

8

IContd-..
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+s2oatir,', llflltilHu]ilillHi|tilflt]ilfl 2
, r {:: ( r:A 0 a 6



(a). Erplain'the par,4lneters used to characteiize logic families.
.8

,S)..,,,Stiie,brie{, :notes p+ BCI,,,,, 4ad, RIIL :]ogts families.

6): .SnOlrltfiitmaxirrrum collebttir'efficieney of class A trirnsformbt
couplecl ptlwer anrplifier is 50%.

3+3+2

I
to,power

3+3+2

10, .(a)
.,;-. :|- ,.:.,:,: . :

gq'11 ao'Vou,'understand by class A, B.and C pow'er

amplifiers ?

+,ry,9861 t]ilillinlll!illillffilli[liillil 3
't 4.{ 2-.O .E t, t

136.{0 I
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NIT-I

what are the four,pgssible'toBologies of a feedback amprifier ?

Id"rrtnfu the output signal Xo,aod Feedback sigual Xl for each
topologies (aither as current or voltage)

I
(b) List the frve characteristics of an amprifier which are modified

hv nppafirrp faarlho^L Ll.*^Ioi- +l-^* :- L-^:^r*. s^Pr@u urEul rl-I Ltalel-

8

OR

(a) Draw nnd .exp!4irr the circuit of, a current - serie'S feedback
arqplifier.

(b) List the steps required to carry out the analysis of a fee,ilback
' amplifier. Explain in brief.

I
-:

IContd..,

r (a)



(a)

e)

. - :..

(a) St'e .h thereucuit for a Wein brie.dge Oscillaton 'What

dete.rmines thg+&eqtrency of O.scitlation ? Will Osr

takb p,laee il th;bddge'id'baltinced ?
I a'.8

(b) Sketch, 15s Jopolo.Ey for a genqraliaeU "-9"o"^""' 
fuTl

'o#Ilator, .rsrg#B"a arreg 21, Zz, Za' At s'hat ftequelcy will

the circuit Oscillate"?
E

l

.IINIT - iTT

,' -:..

Draw the small signal high frequency CE model of a transistor'

Explain the same-. 
g

Whatisthephysicalori$trofthetwocapacitorsinthehybrid
-mode}?{n*atistheorderofmagnitudeofeachcapacitance?

oF

DedvetheexpressionfortheCEshortcirc*itcurrentgarn'
Ai as a function of frequencY'

r. ,"' 
8

Oetae fb, fr. What is thl'relationsbip bt!'w-?Uo f5 and f'1'

I

1 ,i i.I. .

;:,, i:'{}:

(a)

(b)

(a)

(b)

482086i , lllllll$lsffiil$IllLmu 2' '
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UNIT - IV
'";''" -'t ''fffrite shbrt note on 'any- two :

(b),, DouH"e;.I\rnea tfmsfoimel eoupfisd Ampliffer
' :J*;.. ri - I

(O.Par A:resrlqaat t, : '

.:

(d Expl'ain quasi o@plymertar,v sy-rometry amplifiers.

' &) Draw the diagxam of a transfoimer coupl6d single - t"aasistol
oufuut stage; and explain the need for iupedance matching.

OR

Explain why even harmoiics are not preseut in a push_pull
amplifter- Give ffio additioiiril'advantages of this circoit ove,
that of a single transistor amplifier.

show that the maximtrm conversion efficiency of the ia"rrirul
class B push pull circuit is ?g.E%.

I

8+8

(a)

o)

4820861 [ 12880
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a I B.Tsch. W Semester (MainlBack) Examination zA12
Ni

Electronics Instrumentation & Control

4IC2 Anal,og Electronics (Otd Back)

Common fot 41C2, 4F,Cz

Time:3Ilours Maximum Marks : 80

Min. Passing Marks : 24

Instrui,ctions to Candidates:

Attempt any Five questions selecting one questionfrom eoch'unit. All questions

carry equal marks. (schematic diagrams must be shown wherever necessary.

Any daia you feel misstng may suitably be assumed and stated clearly.) Units of
quantities used/ calculated must be stated clearly'

Unit - I
1. a) Give complete classification of feedback amplifiers with the help of neat

(8)diagram.

bi If an amplifier with gain of-1000 and feedback of P:'0.1 has a g€in change

of'2y%due to tempelature; calculate,the change in gain of feedback amplifi er.
(8)

OR

What is the effect ofnegative feedback on gain and bandwidth of an amplifier?
(8)

Explain and analyse with the help of circuit diagram, a current-series feedback

amplifier. (8)

Unit - U

Draw circuit diagrarrr of R-C phase shift osciilaior anrJ explain its workirrg'
(8)

What is Barkhausen criterion for sustained oscillation. With the help of
waveform, explain how oscillations are buildup if criterion is not met. (8)

OR

2. a) Write a short note on crystal oscillator-

b) Explain working of Transistor Colpitt oscillator with neatcircuit diagram.

l. a1

b)

L- d)

b)

(8)

(8)

4E2086 /zorr (1) [Contd....
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3. a)

L\u)

Draw hybrid n *oa-.t ,",^ ":X;rT"', 
,,. .,

parameters.

le atFollowing transistor measirements rna<

room temperattrre. hr. : 100, 4": 6Sf) [Ail

Find 1, , f7, c 
", 

rry., 166,.

confi guration. Defi ne various
(8)

T : imA \/ - tO\/ arnr! qt
Ic - iiiL1, vcE rv v srs s!

: I0 at l0 MHz and C": 3pF.

(8)

3' a)

b)

OR

Drawaod explain&e small signalequivaleatcircuit forernitterfollower stage

at{qf_frewencies. €}
Pxitiin alpha cutoff frequency. Derive expression for diffirsioa capacitance

(8)cr"

4. a)

b)

Unit-W

Draw circuit ofsingle timed arnplifier and explain its working with Aequency

ItrSpUUDS L/uI Ys'
{e\
\v,

Draw parallel resonant circuit and obtain the expression for its bandwidth-

{8)

OR

4. a) Exptain stagger tuned amplifier with it frequency responss curva (7)

b) Thesirgle hlned amplifier withcapacitive eouplitg consists oftuned circuit

having R: 10g, L: 20rnH, C : 0-05FrF. Detennine

D Resonant fiequency

D Q-factor

B Bandwidthofamplifier.

Unit - V

a) Distinguish amongst elass A, class B and class 'C' arnplifiers {8}

b) Draw the circuit anri expiain ihe operating of a ciass Apush puii arxpiifiers-
(8)

OR

a) Determine the overali efficiency of class B porver arnplifier when V.. : 20V

and Yce *,, :2.5V. (8)

b) What is differenee between voltage:amplif,rer and power arnplifier. Classify

power amplifier according to mode cf operation. (S)

(e)

5.

5.

482086 8,
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POORNIMA COI.LEGE OF ENGINEERING,JAIPUR

QUTZ
LTNIT- 1 (FEEDBACK AMPLIFIER}

Year-II Branch-ECE Sec-C

1. Voltage Series feedback (also called series-shunt feedback) results in
a) Increase in both input & output impedances

b) Decreases in both input & output impedances

c) Increase in input impedance & decreases in ou@ut impedance

d) Decrease in input impedance & increase in output impedance

2. Negative feedback in an amplifier
a) Reduces gain
b) Increase frequency &phase distortion
c) Reduces bandrvidth
d) Increases noise

3.The gain of an amplifier with feedback is known as

a. resonant
b. open loop
c. closed loop
d. none ofthese

4. feedback circuit

a. is independent offrequencY

b. is strongly dependent on frequency

c. is moderately dependent on frequency

d. none ofthese

( rreino neoalirre feedback the distortion will beJ. urrrrS

a. D(I-AB)
b. D(I+AB)
c D/(I+AB)
d. D(l-AB)

6.The feedback in emitter follower is

a.5ff/o
b.100%

c.0o/o

d.o.t%

7. a circuit using an op-amp has

a. voltage series feedback

b. voltage shunt feedback

\-/



Cmtsies
lcuneat$rnt

ta feerback circuit u$atry qloys------ +etwork
h c4acitftrc
d. me of thesec. indtrctive

9. the gah of mFlifi€r withgut feedback is

the amplifuwifibecome
A. 10t.sb
b.3mdb
c. 103 &
d.97db

10. ttrc input impedance (Zi) and the output impedance(Zo) of an

a.Zi:O,Z,rA
b. Zi4,Zeinfinite
c. Zi:inftrute ,ZeO
d. Zi=infinite ,Zo:infinit e

l l.which statement is wrong regardingnegative feedback

a. it improves gain stability
b. it reduces distortion

c. it increases the gain bandwidth product

d. none ofthese

12. if 4:500 and B:0.01. Hence desensitivity will be

a.6
b. 83.33
n{

\, ; ;"r" of these

l3.in emitter follower circuit

a. voltage series feedback

b. curent series

c. current shunt

d. voltage shunt

I 4. negative feedback

a. decreases higher and lower cut offfrequency

b. increases higher and lower cut offfrequency

c. decreases lower and increases higlrer cut offfrequeniy

d. decreaseshigher and lower cut offfrequency

100 db. If a negative feedback of 3db is applied,the gain of

ideal trans-conductance amplifi er are



15. FET source follower circuit is a negative feedback amplifier using

a. voltage series

b. curreut series

c. curreat shunt

d. voltage slxrnt

16. an amplifier with resistive negative feerback has two left half plme poles in open loop transfer

fimctionthe amplifier

a. wilt alwaysbeunsable athi$ Aequency

b. will be stable for all freqrencY

c. will oscillator at low tequency
d. maybe unstable

17. the transfer gain for amplifier with feedback

u.6,11+AB

b. A/1-AB
c. l/AB
d. none ofthese

i8. ideat v-aliie of Ri in voltage amplifier

a. infinite
b.0
c. I
d. none ofthese

lg.positive feedback is used in

a. amplifier
b. oscillator

c. rectifier
,.1 -^,.^ ^f t'L^.-tr- r rrrrru \rr rlruJv

20.for current shunt amplifier noise will be

a. reduced

b- increased

c. salne

d. none ofthese
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Assignment Sheet

Name of Student:-Sheet No:-l. I

Unit No:-1 Unit Name:- Feedback Amplifiers

Q1) A current amplifier has an input resistance of 10f), and an output resistance of 10 kQ and

a cument gain of 1,000. It is fed by a current source having a current resistance of 1OkQ and

its output is connected to a 10Q load resistance. Find the voltage and power gain.

Q2) An amplifier with negative feedback gives an outptit of 12.5 volts with an input of 1. 5V.

When feedback is removed, it requires 0.25V inptrt for the same output. Find the value of B, if
the input and output are in phase and B is real.

Q3) An amplifier with negative feedback has a gain of -100. It is found that without feedback

an input signal of 50 mV is required to produce a given output whereas with feedback the

input signal must be 0.06V for the same output. Calculate the amount of feedback in dB .

Q4) Calculate the voltage gain, input and output resistances of a voltage series feedback

amplifier having Au:300, Ri :1.5kO, R': 50 kfl and B 
: *

Q$ An amplifier has a midband gain of 200 without feedback. The 3dB frequency width of it

is 200kHz. The amplifier is to be used as a video amplifier that requires 5MHz bandwidth.

What gain can be obtained and what feedback must be used? What bandwidth could be

obtained if the feedback were I00%.

Q6) Find the type of feedback in the following circuit. Also determine the value of feedback

factor (B)

PGC

Name of Faculty: Bhawna kumawat College: PCE

Branch: EC

DArE:2910112018

Dept: EC

Class: IVth SemName of Subject with Code: Analog Electronics 4EC01A
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DArE:2910112018

Dept: EC

Ctass: IVth SemName of Subject with Code: Analog Electronics 4EC0lA

Assignment Sheet

Name of Student:-Sheet No:-1.2

Unit No:-1 Unit Name:- Feedback Ampliliers

O1) An amplifier has a voltage gain of 40. The amplifier is now modified to provide a lToh

negative feedback in series with the input. Calculate Voltage Gain with feedback.

\fAA A negative feedback of B 
: 0.002 is applied to an amplifier of gain 1,000. Calculate the

I

I change in overall gain of the feedback amplifier if the internal amplifier is subjected to a gain
I

I reduction of l5o/o.
I

I QJ) An amplifier with a closed loop gain of 100 is required and this gain should not vary

| ,ror. than |o/owhen the inherent gain of the amplifier without feedback varies by 20o/o. Find,
I

I the values of A
I"'-',vrJ^v'

I ao A negative feedback amplifier in voltage series configuration feeds 10Yo of the output

I Uu.t to the input. Voltage gin of the amplifier without feedback is 100. Input and outputI'
I resistances are 10kO and 1kf2 respectively. Find percentage reduction in voltage gain, input
I
I resistance and output resistance with feedback.

QSLAn amplifier has a mid-frequency gain of 100 and a bandwidth of 200 kHz.

(i) What will be the new bandwidth and gain, if 5% negative feedback is introduced?

(ii) What should be the amount of feedback, if the bandwidth is to be restricted to lMHz

Q6) For the given feedback amplifier circuit, h1": 100, hi": 1kf) and negative hr. and ho.. Find

(i) Rir (ii) R'"f
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DETAILED LECTURE NOTES
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Assignment Sheet

Sheet No:-1.3

Unit No:-l

Name of Student:-

DATE: 29lMl2A18

Dept: EC

Class: IVth Sem

Unit Name:- Feedback Amplifiers

Ql) An amplifier with voltage gain of 60 dB uses * "f 
its output in negative feedback.

Calculate the gain with feedback in dB.

2) A, amplifier with an open loop voltage gain of 1,000 delivers 10 w of output power at

l}ohharmonic distortion when the input signal is 10 rnV. If 40 dB negative voltage-series

feedback is applied and the output power is to remain at 10 W, determine required input

signal.

Q3) If the open-loop gain A" :10,000 and feedback ratio p : * , then for a negative feedback,

find the percentage change in closed loop gain when open-loop gain varies 50% with
temperature.

Q4) An amplifier with a gain of 60dB has an output impedance of 10kQ. It is required to

modify its output impedance to 1kO. What type of feedback to be applied? Calculate the

feedback factor. Also find the percentage change in the overall gain, for a 10o/o change in the

open loop gain of the amplifier.

Q5) An amplifier with an open-loop voltage gain of 1,000 delivers 10 W of output power at

10oZ second harmonic distortion, when the input signal is 10 mV. If 40 dB negative voltage-

series feedback is applied and the output power is to remain at 10 W, determine (i) closed

loop gain

Q6) Do the feedback analysis of the following circuit to determine (i) feedback topology, (ii)
Feedback factor (B).
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Name of Faculty: Bhawna kumawal
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Assignment Sheet

Sheet No:-1.4

Unit No:-1

Name of Student:-
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Dept: EC

Class: IVtr'Sem

Unit Name:- Feedback Amptifiers

aD Voltage gain of an amplifier without feedback is 60 dB. It decreases to 40 dB with

feedback. Calculate the feedback factor.

Y@Len amplifier has a voltage gain of 40. The amplifier is now modified to provide a l0o/o
I

I negative feedback in series with the input. Calculate the loop gain.
I

I 03) An amplifier has an input of 10 mV and a gain of 200 without feedback. The distortion
I

I produced at the output of the arnplifier is 10%. It is desired to reduce the distorlion to l%by
I

I using negative feedback .Calculate the gain and output voltage with feedback.
I

I Q4) An amplifier with a gain of 60d8. It has an output impedance of Zs:12kO. It is required
l- I

I to modifl, the output impedance to 600f1by applying negative feedback. Calculate the value
I

I of feedback factor. Also find the percentage change in overall guinlfor 10% change in gain

l- 
r---------c---'--a a As

I.dA
I of intemal amplifi.r ;.
Q5) An amplifier has a voltage gain of 20. The amplifier is now modified to provide a 5o/o

negative feedback in series with the input. Calculate the amount of feedback in dB.

Q6) The following circuit has following parameters:

R6:4kO, ht.:l.1 ker, R':40k0,h1":50, Rr:l0kf!, h..: ho":0. Find (i) Arr(ii) Rirr

LED LECTURE NOTES DArE:2910112016



Name of Faculty: Bhawna kumawat College: PCE Dept: EC

Name of Subject with Code: Analog Electronics 4ECOIA Branch: EC Class: IVtr'Sem
Class: IVth Sem

Assignment Sheet

Name of Student:-Sheet No:-1.5

Unit No:-1 Unit Name:- Feedback Amplifiers

Ql) A single stage transistor amplifier has a voltage gain of 600 without feedback, and 50

with feedback. Calculate the percentage of output which is feedback to the input.

T,ULA" 
amplifier with a closed loop gain of 100 is required and this gain should not vary

I more than lYo when the inherent gain of the amplifier without feedback varies by 20oh.Find
I

I the values of A, and B.

I gOOn amplifier with an open-loop voltage gain of 1,000 delivers 10 W of output power att-
I 

l0% second harmonic distortion, rvhen the input signal is 10 mV. If 40 dB negative voltage-

| ...i", feedback is applied and the output power is to remain at 10 W, determine (i)the required
I

I 
innut signal (ii) percentage second harmonic distortion and(iii) closed loop voltage gain.

I gt- An R-C coupled amplifier has An,:50,000; f15 20kHz, fi-:30H2. A resistive voltage
I

I negative feedback is added such that F:5 * 10-5 . Find A*r, fur and fy-1.

I

I S) For the given feedback amplifier circuit, h6: 100, h1": lkf) and negative h," and ho.. Find

(i)R,* wherer,: H (ii)A"+

Q6) Do the feedback analysis of the following circuit to determine (i) A, (ii) A,r (iii) R;, (iv)

Rirr



PGC

Name of FacultY: Bhawna kumarval

DArE:29l0ll20l8

DePt: EC

Class: lVtr'Sem

Name of Sutrject with Code: Analog Electronics {EC0lA

Sheet No:-1-6
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gL)Anamplifierwithnegativefeedbackgivesanoutputofi2.5voltswithaninputof

1. 5v. when feedback is removed, it requires 0.25v input for the same output' Find the vaiue

of voltage gain without feedback'

e2) An amplifier has a vortage gain of 40. The amplifier is now modified to provide a 10oh

negative feedback in series with the input. calculate the amount of feedback in dB'

Ql.Anamplifierwithnegativefeedbackhasagainof-l00.ltisfoundthatwithoutfeedback

an input signal of 50 mv is requir.ed to produce a given output whereas with feedback the

inputsignalmustbe0.06Vforthesameoutput.CalculatethevalueofB.

Q4) Derive an expression forthe overall gain of "'"t:Tt 
t:::*:t::ii::::::#

!l![ LrYrrve (rrr v1\l

amprifier has the midband gain of 1,500 and a bandwidth of 4 MHz' The midband gain

reduces to 150 when a negative feedback is applied. Determine the value of feedback factor

and the bandwidth'

e5) An amplifier with voltage gain of 80dB "t' fi of its output in negative feedback'

Calculate the gain with feedback in dB

Q6). The circuit shown below has the following parameters:

R*:2.2ke, R,:50 ko Rr:10kf),h1.: 1.1kC),hr":50 and hr"=ho.:0' Find (i) A'r (ii) R6 and (iii)

R'nf

,l
:l

.i

;{
il

ii
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Unit Name:- Oscillators

Ql) In a transistorized Harlley Oscillator, the tank circuit has the capacitance of 100 pF. The

value of inductance between the collector and tapping point is 30 mH and the value of

inductance between the tapping point ancl the transistor base is 1 x 10-8 H. Determine the

frequency of oscillations.

Q2) Prove that ratio of the parallel to series resonant frequencies of crystal is given

approximated by *= (, *:*),where C' : mounting capacitance. If C:0.04 pF and C':

2pF, by what percentage is the parallel resonant frequency greater than the series resonant

frequency.

Q3) Design the R-C elements of a wien bridge oscillator for operation at F 15 kHz; R1:

15kf), R2:200 kf) R3:400kfr, R4:200 kQ and C1: C2: C.

Q4) A fixed bias binary (bistable) is obtained by connecting two transistors as inverters. The

various circuit parameters are V66 :-Vee: 10V; Rcr: Rcz: 1.2k; Rst:Ruz: 39k and R1:

Rz:10k. The transistors are made of silicon and have h6: 30. Compute stable currents and

voltages. Neglect I6s6.

Q5) In an practical emitter coupled astable multivibrator the various circuit parameters are:

V66:30v, R2:2R1<<R" , C:0.1 LrF Rcz: 0.22K,R':R":1.1K, R"r:&z:3.3K. Calculate (a)

The various voltage levels (b) Frequency of Oscillations. Assume silicon transistor with

h1":30.

Q6) In a Hartley Oscillator,Lt:l5mH and C : 50pF. Calculate L2 for a frequency of

168kHz. The mutual inductance between L1 and L2 is 5prH. Also find the required gain of the

transistor to be used for oscillations.
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Ql) A Tuned-Collector oscillator has a fixed inductance of 100 pH and has to be tunable over

the frequency band of 500 kHz to 1,500 kHz. Find the range of variable capacitor to be used.

1MHz.

O3) Find the frequency of oscillations of a wien bridge oscillator with R: 20kO and C: 1,000

pF.

Q4) Calculate the stable state voltages and currents Icr, Icz, Isr, Igz, Ver, Vsz, Vs1 and V6'2 for

the bistable multivibrator, where VBE(cutorr):0.7v, VcE(rut):0.15V; R61: Rcz: 2-2k; Ret:Rsz:

100k and R1: Rz:l .5k. The transistors are made of silicon and have h7,: 20

Q5) Calculate the operating frequency and feedback factor for the Harley Oscillator whose

mutual inductance of coil is 20 pH, C:20pF, Lr:i00 VH,Lz:1000 pH.

Q6) In a Colpitts Oscillator, the value of the inductors and capacitor in the tank circuit areL:

0mH, C1:100pF and C2:500pF.

1) Find the frequency of oscillations.

2) If the output voltage is 10V, find the feedback voltage.

3) Find the minimum gain, if the frequency is changed by changing 'L' alone.

4) Find the value of C1 for a gain of 10.

5) Also, find the new frequency of oscillation.
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Assignment Sheet

Sheet No:-2.3 Name of Student:-

Unit No:-2 Unit Name:- Oscillators

aD ln a Tuned-Collector oscillator the applied voitage is 12V' The power output of the

circuit is gg'rw and total losses in the tank circuit are g mw. Determine the transformer

winding tum-ratio. Assume 9n to be 10 mA/volt'

Q2) The paratleters of a crystal oscillator equivalent circuit are Ls:0.8 H; Cs: 0.08 pF, Rs:

5koandC,.,:lpF.Determinetheresonancefrequenciesfsandfl,.

Q3) An astable multivibrator circuit has the following parameters:

Rr: Rz: 5kQ; R3:R+:0.4ko; cr:cz:0'02pF' Determine (i) Time period and frequency of

circuit oscillations. (ii) Minimum value of transistor B'

e4) carculate the component values of a monostable multivibrator using silicon n-p-n

,transistors, deveioping an output purse of 120 psec duration. Assume (hr.) n'in:20'I6i,u1;:6mA'

v66:6V and vss:-1.5 V. If 166: 150 e), calculate the magnitude of the overshoot'

e5) If c: 0.04 pF and cr,F zpF then by what percent does the paralrer resonant frequency

exceed the series resonant frequency?

Q6) The frequency sensitive affns of the wien bridge oscillator uses C1:Cz:0.001 pF and

Rr:10kf)whileR2iskeptavailable.Thefrequencyistobevariedfrom2}kllztoT0kHzby

varying R.2. Find the minimum and maximum values of R-2'

DArE:2910112018

DePt: EC

Class: IVtl'Sem
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*eD The transistor Colpitts oscillator has the following parameters:
I

I L: 100 prH; Lsp6:0.6mH, C1:0.001 pF, C2:10 pF. Detemine (i) Operating frequency, (ii)
I

I Feedback fraction (iii) minirnum gain to sustain oscillations and emitter resistance if R1-':
I

I z.stei.
I

I Q2) A crystal oscillator has the following parameters:
l- 

J

I ti)Find fs (ii) By what percent does the parallel resonant frequency exceed the series

II resonant frequency? (iii) find the Q of the crystal.
I

I OS) O.rign an astable multivibrator. The repetition rate is 500H2 and pulse width is 0.2mS.
I

I Use two transistors with hi.:50. Vcc: Ves : 20V, Rcr : Rs2 : lkf).
I

I qaL Calculate the stable state voltages and currents for the self biased bistable multivibrator

hich uses n-p-n silicon transistors. The various parameters of the circuit are V66:10 V,

R1:30 k, Rc:4k, R2:10k and Re: 500O. Also find the minimum value of hi. which will

tum ON transistor in saturation.

O5) Design a R-C phase shift oscillator to generate 5kHz sine wave with 20V peak to peak

amplitude. Draw the designed

Q6) For phase shift oscillator, the feedback network uses R : 6K and C:1500pF. The

transistorized ampiifier used, has a collector resistance of 1B K. Calculate the frequency of

oscillations and minimum value of h6 of the transistor.
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Q1) A Hartley oscillator have the following parameters:

;;ffi ,'r.,:5,000 pH, M:300 pH, c:150pF. Find frequency of oscillations'

;;;;;;r."rnit o""'uto' R1:R2:R:: 800 kQ and c1:c2:c3: 100pF' Determine the

frequencY of oscillation'

Q!|Forthemonostablemultivibratorcalculatetheinputpulsewidthforthedesignvaluesof

R6: 2kf), Re: 20kf), C: 0.1 pF and Vcc : 12 V' Assume Vce(sat): 0 '2 Y ' 
VBE' (sat): 0'8V and

g:50. check_up the saturation of the transistor so that the circuit acts as a monostable

multivibrator.

e4) If an astabre multivibrator is used to generate square wave using the component values as

cr:cz:l.0pF and R,:R2:10 kQ, calculate the pulse width' period and frequency of output'

o5) The parameters of a crystar oscilrator equivalent circuit are Ls :0'8 H, cs: 0'08pF' Rs:

5kfi and Cv:1pF' Determine the resonating frequency f' and f''

Q6) Find the resistance R and h1. for the transistor to provide a'.'"",:i'-::]T";I:::r,
vol rlll|ll Llrw rvor'

of a transistorized phase shift osc*lator. The biasing resistance are 25k and 47 k' The load

resistance is 10k. The capacitor in the tank circuit is 1000pF while hi. of the transistor is 2k'

DArE:2910112018

DePt: EC

Class: IVtr'Sem
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aD The tuned collector oscillator makes use of an L-C tuned circuit with L: 29.3 pH and

C: 450 pF. Determine the frequency of oscillation.

Q2) Calculate the value of C for the R-C elements of a wien bridge oscillator for operation at

F 15 kHz; Rr: 15kf) R2:200 kO and Cr: Cz: C.

Q3) Design a collector-coupled one shot multivibrator circuit using n-p-n transistors. Neglect

I6so and junction voltages of the transistor in saturation. Let hr-e (min) -- 20.In stable state, the

OFF transistor has VBE: -1V. The ON transistor has base current Is which is 50% in excess

of the Ie(rin) value. Vcs :8V, Ic(sat): 2 mA, delay time: 2,500 psec. Choose Rr: Rz.

Is2(actual): 1.5 Ieu(,in).

Q4) The fixed bias bistable multivibrator uses following parameters:

V66:12V, VBB: -8V, R1:10 K, R2: 50K, R6:2.2K. The transistor are silicon transistor with

a minimum value of h1":30. Calculate stable state currents and voltages when (i) A1l

junctions voltages are neglected (ii) Assuming VcE (rut):0 .2Y and Vsslrut):0.7V.

Q5) A Hartley Oscillator having the following parameters:

L1:500 FH, Lz: 5000 pH and C: 150pF. Find the frequency of oscillations.

Q6) A Quartz crystal has the following constants, L:50mH, C1:0.02pF, R: 500f) and C2:

l2pF . Find the values of f. and $. If the external capacitance across the crystal changes from

5pF to 6pF, find the change in frequency of oscillations.
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Question 1: An ampiifier with negative feedback gives an output of 12.5 volts with an input of 1.5 V. When feedback

is removed. It requires 0.25 V irrpirt for the sanre olrtput. Find valLre of B, if the inpr-rt and output are in phase and B is

real.

a) lA%

b) 20%

c) 30%

d) 10.s%

A current amplifier has an input resistance of 10 f), and an output resistance of l0 kO and a current gain of 1000. It is
fed by a current source having a solrrce resistance of 10 kf, and its olrtput is connected to a l0 O load resistance.

Calculate its current gain.

990

989

998

950

The voltage gain of an amplifier without feedback is 3000. Calculate the voltage gain of the arnplifier if the negative

ftrp.back is introducecl in the circirit. Given that feedback fraction B:0.01.
96.77

95.00

97.88

96.44

Calculate the gain of a negative feedback amplifier with an internal gain A:75 and feedback fraction B: l/15.
l0
t4
l5

12.5

An amplifier has a voltage gain of 40. The amplifier is now modified to provide a 70o/o negative feedback in series

with the input. Calculate voltage gain with feedback.
,\,
9

10

t1

An amplifier with voltage gain of 60 dB uses 1/20 of its output in negative feedback. Calculate the gain with feedback.

t7
l8
19

t9.6

Voltage gain

factor.

6

7

8

of an amplifier without feedback is 60 dB. It decreases to 40 dB with feedback. Calculate the feedback



An arnplifier with negative feedback gives an output of 12.5 volts rvith an input of 1.5 V. When feedback is removed.

It requires 0.25 V input for the same output. Find value of voltage gain without feedback, and (ll) value of p. if the

input and outpllt are in phase and p is real.

40

50

60

70

A current amplifier has an input resistance of l0 C), and an output resistance of 10 kQ and a current gain of 1000. It is
fed by a current source having a source resistance of 10 kf) and its output is connected to a 10 Q load resistance.

Calculate its voltage gain.

990

989

999

-
Calculate the gain of a negative feedback amplifier with an internal gain A:75 and feedback fraction F: l/l5.What
will be the gain if A, doubles?

13.65

13.00

1s.52

19.00

An amplifier has a voltage gain of 40. The amplifier is now modified to provide a 10Yo negative feedback in series

with the input. Calculate loop gain.

1"
,)

1J.

4
\,
An amplifier with negative feedback gives an output of 12.5 volts with an input of 1.5 V. When feedback is removed,

It requires 0.25 V input for the same output. Find value of voltage gain with feedback, if the input and output are in

phase and B is real.

4

5

6

E

A feedback circuit usually employs ----------network.

Resistive
Inductive

Capacitive

All



amplifier

phase distortions

Follower is

and

itter

\,

-

l
I

t



UNIT: 2 Oscillators & Multivibrators

Question 1: A Hartley Oscillator circuit has a tank circuit inductance of Ll:L2:100pH. It is reqr"rired to design

the oscillator to produce oscillations at 50 KHz. Obtain the exact value of the tank circuit capacitance for the

above said requirement.

a) 50.70nF

b) 45.00nF

c) 56.85nF

d) 85.45nF

Question 2: Find the frequency of oscillations of a colpitt's oscillator if Cr:l20pF. Cz:l.5nF and L;:lOpt H.

a) 3444 KHz

b) 2500 KHz

4570 KHz
-d) 4774KHz

Question 3: In phase shift oscillator Rl: R2:R3:l Mf2 and Cl:C2:C3=68 PF. Find the

frequency.

a) 450.6 Hz

b) 750.8 Hz

c) 740.5 Hz

d) 850.9 Hz

Question 4: A Wien bridge oscillator is used for operate at f0:10 KHz. If the valure of R is

value of the capacitor C.

a) 165 nF

h) 159 nF

? 175 nF

d) 184 nF

Question 5: The a.c. equivalent of a crystal has L:lH, C:0.01 pF, R:1000Q and C*:10 pF Calculate fi and fz

where f1 is series resonant frequency andfzparallel resonant frequency.

a) fl : 1500 K}{z: f2: 1600 KHz

b) fl : 1550 KHz : f2: 1650 KHz

c) fl= ll9lKIJz z f2: l670KIJz

d) fl : 1491 KHz: f2: ISTOKHz

valr-re of resonant

100 KQ, Find the



7
Question 6: In a transistcrr Colpitts oscillator L: l00uH. Lr1,r.:0.6rnH. Cl:0.001prF. C1:0.0lpF and Cc-10

pF. Determine (1) Operating Freqr"rency (2) Feedback Fractiort

a) F:520 KHz: hr-": .4

b) F: 530 KHz: hr'.: .3

c) F: 540 KHz: h1i: .2

d) F:528 KHz: hr":.1

Question 7: A Harrley oscillator is desi-sned rvith Lr: 2mH. L:- 20pH and a variable capacitance. Deterrnine

the range of capacitance values, if the frequency of oscillation is varied between 950 and 2050 KHz.

a) 3.00pF to l4.9pF

b) 3.98pF to 15.9pF

c) 2.98pF to 13.9pF

. ' 4.98pF to l6.9pFlu
Question 8: In a transistorized Hartley oscillator, if Lr- 0.lmH. L2-lOpH and mutual inductance between two

coils M :20pH. Calculate the value of capacitor Cr of oscillatory circuit to obtain frequencv of 4l l0 KHz.

a) 20pF

b) lOpF

c) 40pF

d) 50pF

Question 9: If Barkhausen criterion is not fulfilled by an oscillator circuit, it will

a) Stop Oscillation

b) Become an amplifier

c) Produce damped waves continuously

d) Produce high frequency whistles

luestion 10: The frequency of oscillation of an astable multivibrator depends mainly on the

a) Value of collector load resistors

b) Value of transistors

c) Width of the input pulse

d) RC values of the circuit

Question 5: An FET RC phase shift oscillator shown in Fig. 2.39 is required to oscillate at 1 kHz. JFET used

has gm:5 m mhos and rd:20 k () if R: l0 k. Findthevalue of

(a) Capacitor is RC network

(b) Extemal lead resistance RD

Question 5: In a transistor colpitt,s oscillator, C1: 0.001 pF ; C2:0.01 prF and L:5 pH , Find the required

gain for oscillation and the frequency of oscillation.



Unit: 4 Tuned Amplifiers

Q. 1 A tuned amplifier has its maximum gain at fi'equency of 5MHz and has a bandwidth of

50KHz. Calculate the Q-Factor.

100

200

300

400

Q. 2 A tank circuit has a capacitor of 100pF and an inductor of 150pH. The series resistance

15O.What is the impedance of the resonant circuit.

{oo ro

400 Ko

600 Ko

100Ko

Q. 3 A tank circuit has a capacitor of 100pF and an inductor of 150ptH. The series resistance

15o.What is the Q factor of the resonant circuit.

80

82

1;
81.5

Q. 4 A tank circuit has a capacitor of 100pF and an inductor of 150pH. The series resistance is

15O.What is the Bandwidth of the resonant circuit.

14.28 KHz

16.45 KHz

15.90 KHz

18.84 KHz

is

IS



.5

.8

5 A Class C tuned amplifier has C=600pF and L=25pH. The coil has a resistance 2AAand load

istance is 2MO. Calculate the resonant frequency.

MHz

MHz

MHz

6 A Class C tuned amplifier has C=600pF and L=25pH. The coil has a resistance 20O and load

tance is 2MO. Calculate the quality factor.

7 A parallel resonant circuit has a capacitor of 100pF in one branch and an i.nductance of
plus a resistance of 10O in the parallel branch. If the supply voltage is 100 V, calculate

nt frequency.

MHz

MHz

.70 MHz

MHz

8 A parailel resonant circuit has a capacitor of 100pF in one branch and an inductance of
plus a resistance of 10O in the parallel branch. lf the supplyvoltage is 100V, calculate

ive Current.

A

A

A

A



Q.9 A parallel resonant circuit has a capacitor of 100pF in one branch and an inductance of
100pH plus a resistance of 10O in the parallel branch. lf the supply voltage is 100 V, calculate

Capacitive Current.

.06 A

.08 A

.09 A

1.01 A

Q. 10 A circuit is resonance at 455 KHz and has a 10 KHz bandwidth. The inductive reactance is

12550. What is the parallel impedance of the circuit at resonance?

{, Ko

57 KO

63 KO

77 KO

I



Unit: 5 Power AmPlifiers

For a single stage class A amplifier Vcc : 20 Volt. VCEQ = l0 V. ICQ : 600mA and RC : l6f2' The ac

outputcurent varies by + 300mA, with the ac input signal.

e. I Calculate D.C. Power input to amplifier for above mention class A amplifier parameters'

8 Watts

10 Watts

l2 Watts

l5 Watts

e. 2 Calculate D.C. Power consumed by the load resistor for above mention class A amplifier parameters'

5 Watts

?ro*uu,

5.75 Watts

6 Watts

e. 3 Calculate D.C. Power delivered to transistor for above mention class A amplifier parameters.

6 Watts

6.25 Watts

6.50 Watts

7 Watts

e. 4 Calculate A.C. Output Power for above mention class A amplifier parameters.

\.zs watts

0.52 Watts

0.72 Watts

0.82 Watts

Q. 5 Calculate Collector efficiency for above mention class A amplifier parameters.

10%

ll.5 0h

t2%

12.5 %

Q. 6 Calculate Overall efficiency for above mention class A amplifier parameters.

3Yo



6"h

Q.7:t2

4%

5%

A sinusoidal voltage Vs : 1.95 sin 400 t is applied to a power amplifier. The resulting current is ic

sin400t+1.2 sin800t+0.9sin 1200t+0.4sin l600t.Calculatethetotal harrnonicdistorlion.

n.8%

12.9 "h

13.5 %

14.6 %

Q. 8 A sinusoidal voltage Vs : 1.95 sin 400 t is applied to a power amplifier. The resultirrg currerrt is ic
:12sin400t+ l.2sin800t+0.9sin 1200t+0.4sin l600t.Calculatethepercentageincreasein
power because of distortion.

(P.so x
1.66 "/"

2.25 %

2.63 %

Q. 9 A push pull Class B power amplifier uses the ideal transformer having a total of 160 turns on the

primary and 40 turns on the secondary. lt must be capable of delivering 40W power to the 8W speaker

under maximum condition. How much should be the value of VCC.

25 Volts

50 Volts

75 Volts

100 Volts

t( 
"o*p"mentary 

symmety, Class AB Power amplifier uses two matched BJT and a dual power supply

of 30 V and feeds a common load of 8 O. If the input voltage to this amplifier is 8 V,',, .

Q. 10 Calculate D.C. Power input to amplifier for above mention class AB amplifier parameters.

22W

25W

27W

30w

Q. 11 Calculate A.C. Output Power for above mention class AB amplifier parameters.

5W

6W

7W



8W

Q. 12 Calculate eificiency fbr above mention class AB arnplifier parameters.

25.50%

26.s0 %

28.s0 %

29.50 "

Q. l3 Calculate Porver dissipation by both transistors for above mention class AB amplifier parameters.

15 w

18W

19w

20w

VQ. f 4 The main purpose of using transformer coupling in a Class A arnplifier is to make it more:

Distortion free

Bulky

Costly

Efficierrt

Q. l5 Class AB operations is often used in power amplifier in order to:

Get maximum efficiency

Remove even harmonics

Overcome Cross- Over distortion

Reduced collector disspiation

c



IMPORTANT QUESTIONS 4EE01/4Et01 ANALOG ELECTRON ICS

UNIT.1

Feedback Amplifiers

1. An RC coupled amplifier has a voltage gain of 1000, fr = 50H2, fz=2OO KHz and

a distortion of 5% without feedback. Find the amplifier voltage gain, lower and

upper frequencies and distortion when a negative feedback is applied with feedback

ratio 0.01. lRru 20111

2. !f an amplifier has a bandwidth of 200 KHz and a voltage gain of 100, what will
be the new bandwidth and gain if 5% negative feedback is introduced? What is the
product of gain and bandwidth before and after adding negative feedback? What

should be the amount of feedback if the bandwidth is restricted to lMHz? IRTU 09]

3. Draw the block diagram of amplifier with negative feedback. Explain in brief,
\, each block and its function. [Raj. Univ. 2008, 2011]

4. Explain Voltage Series feedback topology.

5. For the voltage shunt amplifier, prove that the voltage gain of the amplifier
with feedback is given by -R/Rt. [Raj. Univ., 2002, 1998, 2009]

5. An amplifier with open loop voltage gain A = 1000 t 100 is available. lt is

required to have an amplifier whose voltage gain varies by no more than 10.1%.

1. Find the value of the feedback factor required.

2. Find the gain with feedback llEs,2000I
7. What do you mean by feedback in amplifiers? Explain how negative feedback in

an amplifier helps in reducing the distortion and noise. IRTU 2011,2009]

8. Calculate the bandwidth, input impedance and output impedance of a negative

feedback amplifier. IRTU 2011I

9. State and explain Nyquist stability criterion for feedback amplifiers. [RTU 2008]
\,

10. An amplifier has a voltage gain of 40. The amplifier is now modified to provide a

10% negative feedback in series with the input. Calculate:

1. Voltage gain with feedback

2. Amount of feedback in dB

3. Loop gain IRaj. Univ.,2003]

11. Distinguish between voltage series feedback and current series feedback. Explain

briefly with suitable circuit diagrams. [Rai. Univ.,2AO47

13. Explain the effect of resistance on different feedback topologies.

14. Explain Current Shunt feedback topology.^-*Mff,[*ffit'f,",,o,,pcE
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IMPORTANT QUESTIONS 4EEOL I 4EtOt ANATOG E LECTRON I CS

UNIT.2

Oscillators

1. A Hartley oscillator circuit has a tank circuit inductance of L1- Lz = 100pH. lt is
required to design the oscillator to produce oscillations at 50 KHz. Obtain the exact

value of the tank circuit capacitance for the above said requirements. [RTU-2009]

2. Find the frequency of oscillations of a colpitt's oscillator if Ct = t2OpF, C, =

1.5Nf and L3 = 10LrH. lRru 200e1

3. What do you understand by an electronic oscillator? Draw block diagram of an

oscillator and explain. lRru 2011I

4. Draw the circuit of the wein bridge oscillator. Derive the expression for

frequency of oscillation for such an oscillator. [Raj. Univ.,2OO3,2OO9,ZOLO,2OLL|

5. A monostable multivibrator is to have an output pulse of 1p sec. duration and

10mA amplitude. Given hr" = 20 and reverse bias of Vs2 = 2 volts for the OFF

transistor and when ON, the transistors saturate. Determine R6, R1, R2 and C. Assume

Vcc=Vee=SVOltS.

6. ln a transistor Colpitts oscillator L = 100 pH , LRrc = 0.5 Mh, Cr = .001pF, Cz=

0.01pF and Cs = 10pF. Determine

l. Operating frequency

ll. Feedback fraction

!!1. Minimum gain to sustain oscillations and

lV. Emitter resistance if R. = 2.5KO.

7. Describe the working of a monostable multivibrator with the help of suitable

diagram using BJT and also show the waveforms at various points and derive

expression for time width. I R a j. U n iv .,2OO3, 2002, zOOt, 2000, zOtO, 2OLtl

8. Draw the circuit of RC phase shift oscillator and deduce the expression for

condition of sustained oscillation and frequency of oscillation. [Raj. Univ. 2OO9]

9. The parameters of a crystal oscillator equivalent circuit are Ls = 0.8H, Cs -
0.8pf, Rs = 5KO and C, = 1.0pf. Determine the resonance frequencies f, and fr.

[Raj. Univ.2003]

10. A crystal has the following parameters: series inductor L = 0.33 H, series

capacitor C = 0.055pf, parallel capacitor C' = 1.0 pF, series resistor R= 5.5KO,

l. Find f,

b"ara"tu
WNilMffi, Assistant Professor, PCE
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ll. By what percent does the parallel resonant frequency exceed the series

resonant frequency

lll. Find Q of the crystal

11. Select the value of capacitor C and transistor gain h;" to provide an RC phase

shift oscillator frequency of fo = 10KHz. The circuit values are h;" = 2K, Rr = 22 KA; Rz=

58 KO; Rc = 20 KO, R = 5.8 KO. Find the value of feedback resistor R,.

L2. Draw the schematic diagram of Schmitt trigger and explain its working as a

binary. lRru 2009I

13. What do you understand by an electronic oscillator? Draw block diagram of an

oscillator and explain. IRTU 20111

L4. An astable multivibrator circuit has the following parameters: R, = Rz = 5kO., Rr

- Ra = 0.4kO Cr = Cz = 0.02pF

Determine:

l. Time period and frequency of oscillations

ll. Minimum value of transistor P.

v
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IMPORTANT QUESTIONS 4EE0t I 4ElOl ANALOG E LECTRON I CS

UNIT 3

HIGH FREQUENCY AMPLIFIERS

L. Draw the neat diagram of hybrid-n model for a transistor at high frequency in

CE configuration, discuss in brief. [RTU 08,09 Raj. Univ. 02, 03]

Z. Explain the significance of two capacitors and all resistive components of each

parameter in hybrid- n model. [Raj. Univ.2000, 1998,07, RTU 08,09]

3. What are the merits of high frequency hybrid- n model? [Raj. Univ.2OO2l

4. ln a hybrid- n model, prove that diffusion capacitance at emitter junction

ca" = (g,,)(w2)/(2DB)

Where B- = transistor Transconductance

W = base-width

Da = diffusion constant for minorities in base [Raj. Univ. 03, 07]

5. Derive the equation for g., which gives relation between 8,n, l. and

temperature.

6. Derive expression for CE short circuit

frequency.

lRru 2008I

current gain Ai as a function of

[RTU 2008, 2009]

7. Define f1 in a hybrid- n model for a single transistor and prove that:

F, = (g,)/(2nC")

Where C" = diffusion capacitance tRaj. Univ. 20071

8. Derive the expression for CE short circuit current gain as a function of

frequency. Define fp and f1. Also find the relation between fp and f1. IRTU 2009]

9. Derive the expression for CE current gain and voltage gain including source

resistance Rr.

10. Draw the neat diagram of hybrid- n model of an emitter follower and derive
Y/ the expression for high frequency voltage gain. [Raj. Univ. 01, 04,99, 11]

LL. Draw the high frequency equivalent circuit of an emitter follower and derive

the expression of upper cut-off frequency, fs for the same. [Rai. Univ. 03, 11]

t2. Discuss hybrid- n model of an emitter follower circuit. [Raj. Univ.2OOTI

13. Write short note on emitter follower at high frequency. IRTU 08, 06I

L4. Determine gain bandwidth product, unity gain frequency using hybrid- n

model for CE configuration. [RTU 2008,2OL11

WW&r Assistant Professor, PCE
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15. Discuss high frequency response of single case cE amplifier with resistive load

and deduce the expression of voltage gain- bandwidth product' Why is 3dB

frequency for current gain not same as fp for voltage gain. IRTU 2008]

15. Draw the hybrid- n model for cE configuration. Express its parameters in turns

of hybrid parameter in n mode. [RTU 2008]

L7. show the variation of hybrid- n model parameter with temperature l. and

voltage lV."l. Give the reason also of capacitance variation with temperature'

IRTU 20081

dWWrywoSl Assistant Professor, PCE
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UNIT 4

TUNED AMPLIFIERS

L. A tuned amplifier has its maximum gain at a frequency of 5MHz and has a

bandwidth of 50 kHz. Calculate the Q-factor.

Z. A tank circuit has a capacitor of 100 pF and an inductor of L50 pH. the series

resistance is 15O. Find the impedance, Q and bandwidth of the resonant =circuit.

3. A FET having g,, = 5 mA/V has a tuned anode load consisting of a 400 pH

inductance of 5 O in parallel with a capacitor of 2500 pF. Find

The resonant frequency

Tuned circuit dynamic resistance

Gain at resonance

The signal bandwidth

4. ln a double tuned circuit K = 2 kc and Qr = Qa=80. lf f6 = 10.7 MHz.

What are the frequencies of peak response?

What is the 3dB bandwidth of the circuit with ripple of 3 dB?

5. Draw and explain

frequency response.

lRru 20111

the circuit of double tuned amplifier with the help of

6. Write short note on Doubled tuned amplifier.

7. Give merits and demerits of tuned amplifiers.

8. Draw the single tuned amplifier using FET.

bandwidth.

9. What is stagger tuned amplifier? Explain the frequency response of stagger

tuned amplifier. [RTU 2008,2009,20101

10. Determine the shape modification in a rectangular pulse when:

i. Amplifier is wide band

ii. Amplifier is narrow band

11. Draw the parallel resonant circuiU

[RTU 2009,2010]

IRTU 20101

lRru 2007I

IRTU 2OOg,2o1O]

Also derive the expression for

lRru 20101

IRTU 2oo8l

obtain the expression for its bandwidth.

&e@8ffi Assistant Professor, PCE
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4EE0u4El01 ANALOG ELECTRON ICS

POWER AMPLIFIERS

l.Forasinglestageclass-Aamplifier,v..=20volt,v6gq=10volt'lcq=500mA
and collector load resistor RL = 15 O. The ac output current varies by t300mA, with

the ac input signal. Determine:

i. power supplied by the dc source to amplifier or dc power input to amplifier

ii. DC power consumed by the load resistor

iii. Output power ac or ac power developed across the load resistor

iv. Collector efficiencY

v. Overall efficiency

Z. A sinusoidal voltage V, = 1.95 sin 400 t is applied to a power amplifier. The

resulting current is i. = 12 sin 400 t + t.Zsin 800 t + 0.9 sin 1200 t + 0.4 sin 1500 t.

Calculate:

i. The total harmonic distortion

ii. The percentage increase in power because of distortion [RTU 2011]

3. A complementary symmetry, class AB, A.F. power amplifier uses two matched

BJT and a dual power supply of t30V, and feeds a common load of 8 O. lf the input

voltage to this amplifier is 8V,r' calculate:

i. DC power inPut

ii. AC power outPut

iii. Maximum possible ac power output

iv. Efficiency

4. A class C transistor amplifier is operating at 150 kHz. The transistor is

conducting for 1ps in each cycle. The saturation values for the transistor are:

tcsrt = 100mA; Vcr s", = 0.2V

Assuming ideal pulse approximation and the output swinging over the entire load

line, find the average power dissipation. tlES, 20031

5. ln a class B push-pull amplifier, prove that

P.,,n"* = l4la2l P*"*

Prr*= maximum Power outPut IRTU 2oo7l

G. For a class A CE transistor amplifier, the operating point is located at l. = f5g

mA and Vce = 8V. Due to the output signal, the output current goes in between 450

mA and 40 mA while the Vss swing between 15V to lV. find

\z
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IMPORTANT QUESTIONS

i. The output power delivered

ii. The input power

iii. The collector efficiency

iv. The power dissipated by transistor

7. Give the circuit of a transformer coupled single transistor output stage and

explain the need for matching the impedance. IRTU 2008,2009]

8. Explain a push pull amplifier using a typical circuit. Explain why even

harmonics are not present in the amplifier? IRTU 2007,2008,2009,20LL1

9. What are the advantages of push pull amplifier over that of a single transistor

amplifier? lRru 200eI

10. Derive an expression for the output power of an idealized class-B push pull

amplifier and show that its maximum efficiency is 78.5%. IRTU 2OO8 ,2009,2010]
11. Show that optimum conversion efficiency possible in a class B push pull

amplifier is 78.5% and also explain the main drawback of class B configuration in

power amplifier. lRru 20101

L2. What do you understand by class A, B and C power amplifiers? [RTU 201L]

13. Show that maximum collector efficiency of a class A transformer coupled

AEEOI I 4E|OL ANALOG ELECTRO N I CS

IRTU 2011I

circuit diagram of complimentary symmetry power

15. Wrote short note on push pull amplifier.
[RTU 2007,2010]

IRTU,2009]
16. Define and explain the following term as applied to power amplifier:

i. Collector efficiency

ii. Power dissipation capability

iii. Overall gain IRTU 2011I

L7. Derive an expression for the output power of class A large signal amplifier in

terms of V."r, V,nin, l,nr, and lr;n. [RTU 2011]

18. Explain the general features of audio power amplifier. Also explain the

working of class A power amplifier. [RTU 2009]

power amplifier isSO%.

L4. Draw the schematic

amplifier.
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