Teach To India Publication

ITI Trade

Dual Language: English | &

TRADE THEORY + MCQs

All-in-One:
« Trade Theory « Engineering Drawing
« Workshop Calculation « Employability Skills
and Science « Exam Mock Test

For ITI Students Across India,
Based on the DGT/NCVT Syllabus and NIMI Exam Pattern




Teach T® India

== Publication -=——_ _J

Electronics Mechanic - First Year

gotaei o HehfAeh - TUH a9

A Comprehensive Textbook with MCQ Practice and Detailed Solutions
Under the Craftsmen Training Scheme (CTS) | NSQF Level 4

Designed for:

ITI students across all states. This book is prepared as per the latest syllabus prescribed by DGT / NCVT and

follows the NIMI examination pattern.

Key Features of the Book:

Dual Language Format: English | f&&t

Detailed Trade Theory: Structured according to Modules

Comprehensive MCQ Practice: Topic-wise Multiple-Choice Questions with Detailed Solutions

Complete Coverage of ITI Examination Sections:

Trade Theory
Workshop Calculation & Science
Engineering Drawing

Employability Skills

Question Bank: Includes 2 Full-Length Mock Tests with Complete Solutions.

Also Useful For:

This book is also useful for CITS and for preparing for various technical recruitment examinations conducted
by the Railways, PSUs, SSC, DRDO, ISRO, state government departments, metro projects, and other

government organizations.



Title: Electronics Mechanic - First Year
Subtitle: A Comprehensive Textbook with MCQ Practice and Detailed Solutions
Dual-Language Edition: English | fgdt

Editor-in-Chief: Dr. Parvendra Kumar
Editorial and Technical Support: Teach To India Technical Team
Computer Graphics & Layout: Teach To India Design Team

Authors:

Dr. Jitendra Kumar

Department of Physics, Rao Pahlad Singh Degree College, Mahendragarh
Dr. Umesh Kumar

Director, IIMT College of Polytechnic Gr. Noida

Dr. Parvendra Kumar

B.Tech (UPTU), PG Diploma (C-DAC Hyderabad), M.Tech (IIT Roorkee), Ph.D
Dr. Ramakrishna MM

Professor, Dept. of ECE, Saveetha School of Engineering, SIMATS, Chennai

Reviewers:

Amit Kumar Patel

Principal, Government ITI, Banda, U.P.

Manoj Kumar Sahu

Instructor, Government ITI, Baberu, Banda, U.P.

Publisher:

Teach To India Publication

Adarsh Colony, Saharanpur, U.P. - 247001

Mobile: +91 9084496877

Email: info@teachtoindia.com | Website: www.teachtoindia.com

Printed at: Shree Education and Publication Private Limited, Ajmer, Rajasthan
Edition: Second Edition, 2026
ISBN: 978-81-69424-85-1

Copyright © Teach To India Publication. All rights reserved.

Legal Note:

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by
any means — electronic, mechanical, photocopying, recording, or otherwise — without prior written
permission of the publisher. While every effort has been made to ensure accuracy, the publisher assumes no
responsibility for errors. Feedback and suggestions for improvement are always welcome.

Colophon:

This book is printed on environmentally responsible paper. The layout, typesetting, and graphics have been
optimized for dual-language (English-Hindi) clarity and accessibility, suitable for technical and vocational
training.

Printed in India

Price: ¥795/-



Preface | udra+T

This book, Electronics Mechanic, has been specially
designed to help students succeed in both academic
examinations and career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Engineering Drawing, Employability Skills, and
a question bank in mock test format based on the NIMI
exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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The content of this book has been developed with
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Syllabus

Modules Trade Theory
Basic Workshop Familiarization of ITI, Safety Precautions, Personal Protective Equipment (PPE), First Aid, Fire
Practice Extinguishers, Basic Hand Tools, Fitting and Sheet Metal Work.

Basics of AC and
Electrical Cables,
Single Range Meters

Electrical Terms, Measuring Instrument Meters.

Cells and Batteries

Cells and Batteries, Secondary Batteries, Types of Charge and Discharge, Maintenance of
Batteries.

AC & DC Measuring
Instruments, Basic
Workshop Practice

Types of Measuring Instruments, Equipment, Uses and Features, Controls and Functions of
Oscilloscope.

Digital Storage
Oscilloscope

Front Panel Controls of DSO, Capturing Single Shot Signals, Function Generator Using IC 8038.

Soldering/Desoldering
and Various Switches

Soldering of Wires, Switches.

Active and Passive
Components

Active and Passive Electronic Components, Resistors, Ohm'’s Law, Kirchhoff's Laws, DC Series
Circuit, Inductors, Capacitors, Magnetism and Relays, RC Time Constant, RC Differentiator, RLC
Series and Parallel Circuits.

Power Supply Circuits

Semiconductor Diodes, Transformers, Rectifiers, Zener Diodes, Regulated Power Supplies, IC
Voltage Regulators.

Transistor

Transistors and Classification, Transistor Biasing, Oscillators, RC Phase Shift Oscillator,
Multivibrators, Circuit Diagrams, Clipper Circuits, Clamper Circuits.

Power Electronic
Components

Field Effect Transistors (FET), TRIAC and DIAC Applications, Lamp Dimmer, Fan Speed Regulator,
MOSFET.

Opto Electronics

Light Emitting Diodes (LEDs).

Basic Gates,
Combinational
Circuits, Flip-Flops

Digital IC Families, Binary Arithmetic, Encoders and Decoders, Multiplexers and Demultiplexers,
Latch Circuits and Applications.

Electronic Circuit

Electronic Simulation Software.

Simulator

Op-Amp and Timer Operational Amplifiers, Comparators, Differentiators, Differential Amplifiers, Instrumentation
Applications Amplifiers, Timer IC and Its Applications.

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio and
Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect
proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types metals, types of ferrous and nonferrous metals Physical and mechanical properties of
metals Introduction of iron and cast-iron Difference between iron & steel, alloy steel and carbon
steel Properties and uses of rubber, timber and insulating materials

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat
&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments

Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure,
gauge pressure and gauges used for measuring pressure

Basic Electricity

Part-A: - Introduction and uses of electricity, molecule, atom, how electricity is produced,
electric current AC, DC their comparison, voltage, resistance and their units

Part-B: - Conductor, insulator, types of connections - series and parallel. Ohm's law, relation
between V.I.R & related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation Electrical
power, HP, energy and units of electrical energy

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules

Engineering Drawing




Introduction to
Engineering Drawing
and Drawing
Instruments

Introduction to engineering drawing and drawing instruments. Conventions. Sizes and layout of
drawing sheets. Title Block, its position and content. Drawing Instrument.

Lines- Types and
applications in
drawing Free hand
drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand tools
and measuring tools.

Drawing of Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single Stroke.
Geometrical figures
Symbolic Different electronic symbols used in the related trades

representation

Reading of Electronic
Circuit Diagram

Reading of electronic circuit diagram

Reading of Electronic
Layout drawing

Reading of electronic layout drawing

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research
and prepare a note on different industries, trends, required skills and the available
opportunities

Constitutional values -

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss
the role of personal values and ethics such as honesty, integrity, caring and respecting others,
etc. in personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical

21st Century and adaptive thinking, problem-solving, creative thinking, social and cultural awareness,

emotional awareness, learning to learn etc. in personal or professional life. Create a pathway
for adopting a continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check passbook/statement.
Explain the common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax
deductions. Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and
aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how
to operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don’ts of cyber security to protect against cybercrimes. Discuss the significance of
displaying responsible online behaviour while using various social media platforms. Create an
e-mail id and follow e- mail etiquette to exchange e -mails. Show how to create documents,
spreadsheets and presentations using appropriate applications utilize virtual collaboration
tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation
plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.




Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources
such as employment exchanges, recruitment agencies, and job portals respectively.
Demonstrate how to apply to identified job openings using offline /online methods as per
requirement. Discuss how to prepare for an interview. Role play a mock interview. List the steps
for searching and registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AT)

Understanding AL How does Al work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with AL Learning with Al Using Al Responsibly.
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9. Transistor | gifSiwex
9.1 Transistors and Classification | gifSiez 31R gfferzor
Comprehensive Transistor Overview | ;’rﬁlﬁ'\' ﬁrﬁﬁﬂ VERIGE
( TRANSISTOR DEFINITION & SYMBOLS | giforex & ufvurar 3 wdie )
NPN Structure NPN Transistor Symbol PNP Transistor Symbol

Collector (C) NPN Structure

Three-layer, Three-terminal
Semiconductor Device
b Base (B)

Emitter (E) | SI® (3)
Base (B) | 3M1UR (1)
Collector (C) | ¥umea ()

Emitter (E) | 3o (%)
Base (B) | 3R (a)
Collector (C) | T7Tea ()

N\

TYPES & CONSTRUCTION FEATURES | ¥R 3% fAmfor faghyang CLASSIFICATION | affevur
BASED ON POLARITY (BJT)  |[ CONSTRUCTIONAL FEATURES | forfor width Rsaat | ok i
¥ MUR X (i ) Heaz/él?n Il?:%(;er! e’:TsaI I Collector Based on Baé?ggn%'\:;)quctmn

NPN AEH 1 ) Y Moderately Doped, Larger Polarity FAYRT

(Higher Mobility | I Tiferftere) Bgse [ |+~ Area| FEISTS, a1a ||| & HUR W (BJT, FET)
o (Collects Carriers, Based on Application
PNP Very Th%gggggeﬂ/ Dissipates Heat | & MR T
. . » B AR, FT Gl .

{Holes as Carriers | f&5 & a8 & T ) (ag;mols Carriers | Emitter ) Small Signal | &g frat
L )\ et ey | Power | TR J
( KEY FUNCTIONS | 51 &1 1[  TRANSISTOR CONFIGURATIONS | ZiRTeR #IRFRRA |

AMPUFICATION | A SWITCHING | fRafm SIGNAL PROCESSING COMMON BASE (CB) COMMON EMITTER (CE) ||COMMON COLLECTOR (CC)

(Small ngnal - Lar e Sig nal (ON/ OFF | 91/ ¥%) WRAR oina () B gfter () FiAA pades (W)

ON (Saturation) (Modulation, Shaping GE ||(Emitter Follower | witez wteitar)
| AR &) E-B (g} c-B __@E: cc
B-E
Iav pv { } s e || TS
(Small S:gnal - Large S[gnal (Modulation, Shaping Low ir?paustezf?g:‘gsmul z SnESIgEE%%r:Zg}n, High input Z, low output Z
OFF (Cut-off) mﬁﬁ!ﬁ HTHR %’ﬂ) High output Z widely used for amplification Impedance matching

Flg. 9.1: Classification, Working and Applications of Transistors | gifSiee¥ @1 aiffarvr, srivorelt Ta srgu=T

Definition of Transistor (Fig. 9.1)

Meaning:

A transistor is a three-layer, three-terminal
semiconductor device used to amplify or switch
electronic signals. It consists of Emitter (E), Base (B),
and Collector (C) terminals.

Importance in Electronics:

Transistors are basic building blocks of modern
electronic circuits. They are widely used in amplifiers,
oscillators, digital circuits, and communication
systems. They replaced bulky vacuum tubes due to
small size and high efficiency.

Symbol Representation:

The transistor symbol shows three terminals. An
arrow on the emitter indicates current direction
(NPN or PNP type).

Need of Transistor in Electronic Circuits
Amplification:

Transistors increase weak input signals to usable
output levels.

Switching:

Used as electronic switches in digital and control
circuits.

Signal Processing:

Essential in modulation, oscillation, and signal
shaping circuits.

Constructional Features of Transistor
Basic Structure
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gifSreex &Y aRwrar (Fig. 9.1)
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A transistor consists of three semiconductor regions
forming two PN junctions.

Emitter:

Heavily doped region. It emits majority charge
carriers into the base.

Base:

Very thin and lightly doped region. It controls the
flow of carriers from emitter to collector.

Collector:

Moderately doped and larger area. It collects charge
carriers and dissipates heat.

Types of Transistor Structure

NPN Transistor:

Formed by two N-type regions separated by P-type
base.

PNP Transistor:

Formed by two P-type regions separated by N-type
base.

Comparison Between NPN and PNP Transistor
NPN uses electrons as majority carriers and is widely
used due to higher mobility.

PNP uses holes as majority carriers.

Arrow direction in symbol differs in both types.

Working Principle of Transistor

Current Flow Mechanism

In normal operation (active region), the Emitter-Base
junction is forward biased and the Collector-Base
junction is reverse biased.

Emitter injects majority carriers into the base. Since
the base is thin and lightly doped, most carriers
cross into the collector region.

Thus, a small base current controls a large collector
current.

Charge Carrier Movement

In NPN transistor, electrons move from emitter to
collector.

In PNP transistor, holes move from emitter to
collector.

Very few carriers recombine in the base region.
Transistor Action (Amplification Principle)

A small change in base current produces a large
change in collector current.

This property is called current amplification, used in
amplifier circuits.

Classification of Transistors

Transistors are classified based on polarity,
construction, and application.

Based on Polarity

NPN:

Formed by two N-type layers separated by P-type
base. Electrons are majority carriers. Widely used
due to better performance.

PNP:
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Formed by two P-type layers separated by N-type
base. Holes are majority carriers.

Based on Construction

BJT (Bipolar Junction Transistor):
Current-controlled device using both electrons and
holes.

FET (Field Effect Transistor - Basic Introduction):

Voltage-controlled device with high input impedance.

Used in low-noise circuits.

Based on Application

Small Signal Transistor:

Used for low-power amplification (e.g., audio
stages).

Power Transistor:

Designed to handle high current and power in
industrial circuits.

Transistor Configurations

Common Base (CB)

In CB configuration, base is common to input and
output. Input is applied between emitter-base and
output is taken from collector-base.

It has low input impedance and high output
impedance. Current gain is less than 1.

Used in high-frequency applications.

Common Emitter (CE)

In CE configuration, emitter is common. It provides
high current and voltage gain.

It has moderate input and output impedance. Widely
used for amplification.

Advantages: High gain and good amplification.

Common Collector (CC)

In CC configuration, collector is common. Also called
emitter follower.

It has high input impedance and low output
impedance.

Used for impedance matching.

Applications of Transistor

Amplifier Circuits

Transistors are widely used in amplifier circuits to
increase the strength of weak input signals.

In Common Emitter (CE) configuration, a small base
current controls a large collector current, producing
amplified output.

Used in audio amplifiers, radio receivers, and public
address systems.

Switching Circuits

Transistors operate as electronic switches in digital
and control circuits.

When base current is present, transistor is in ON
(saturation) state; without base current, it is in OFF
(cut-off) state.

Used in relay drivers and LED control circuits.
Oscillators
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gleten URUYT (IeT8X0T: RC gieten) B gifoiex Idd AC Hahd

Transistors generate continuous AC signals in

oscillator circuits (e.g., RC oscillator). ITF hYd &

Signal Modulation et Aigate=

Used in communication systems for amplitude and IR yonferat & e ik aﬂ?{i% H"I”g’,ﬁ%ﬂ%ﬁl’q IughT
frequency modulation. T STraT 81

9.2 Biasing of Transistors | gifSite? &1 arafdan
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Fig. 9.2: Transistor Biasing Methods and Applications | gifSi%er srafdn fi fafdat & sy

Introduction to Transistor Biasing (Fig. 9.2)
Definitio

Transistor biasing is the method of applying suitable
DC voltages and currents to a transistor to set a
proper operating condition.

Biasing establishes a fixed operating point (Q-point)
in the active region of the transistor characteristics.
Proper biasing ensures stable and efficient
amplification.

Need for Biasing

Proper Operating Point:

Biasing keeps the transistor in active region so that it
can amplify signals without interruption.

Avoiding Distortion:

Incorrect biasing may shift the Q-point to cut-off or
saturation region, causing distortion of output
waveform.

Proper biasing ensures faithful amplification and
reliable operation in industrial amplifier circuits.
Operating Regions of Transistor

A transistor operates in three main regions
depending on biasing condition. These regions are
important for amplification and switching
applications.
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Cut-off Region

In cut-off region, both Emitter-Base (EB) and
Collector-Base (CB) junctions are reverse biased.
Base current is nearly zero and collector current is
minimum. The transistor acts as an OFF switch.
Used in switching circuits.

Active Region

In active region, EB junction is forward biased and CB
junction is reverse biased.

Collector current is proportional to base current. The
transistor works as an amplifier in this region.
Saturation Region

In saturation region, both junctions are forward
biased.

Collector current is maximum and transistor acts as
an ON switch.

Types of Biasing Circuits (Classification)

Fixed Bias

In fixed bias, a resistor (RB) is connected between
base and Vcc to provide base current.

Working Principle:

Base current is set by RB, which controls collector
current. Q-point depends on transistor g and
temperature.

Merits: Simple circuit, low cost.

Demerits: Poor stability, affected by temperature
and B variation.

Collector-to-Base Bias

Base resistor is connected from collector to base.
Working Principle:

If collector current increases, collector voltage
decreases, reducing base current automatically. This
provides better stability than fixed bias.

Voltage Divider Bias

Uses two resistors (R1, R2) forming a voltage divider
to provide stable base voltage.

Working Principle:

Base voltage remains nearly constant, improving Q-
point stability.

Advantages: Good stability, widely used in amplifier
circuits.

Stability Factor

Definition

Stability factor (S) is a measure of the ability of a
biasing circuit to maintain a constant collector
current (IC) despite changes in temperature or
transistor parameters (B, leakage current).

It indicates how sensitive the operating point (Q-
point) is to temperature variations.
Mathematically, it is defined as the rate of change of
collector current with respect to leakage current. A
lower value of stability factor indicates better
thermal stability.

Importance in Biasing
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In practical circuits, temperature rise increases
leakage current, causing collector current to
increase.

Poor stability may shift the transistor into saturation
or cut-off region, leading to distortion.

Proper biasing methods (such as voltage divider
bias) are used to achieve good stability and reliable
amplifier performance.

Applications of Proper Biasing

Audio Amplifier

Proper transistor biasing is essential in audio
amplifier circuits to maintain the Q-point in the active
region.

Correct biasing ensures faithful amplification of input
audio signals without distortion. It prevents clipping
of waveform and maintains sound clarity.

In practical workshop amplifiers, voltage divider bias
is commonly used for stable performance.

Signal Amplification Circuits

In signal amplification circuits (radio and
communication systems), proper biasing ensures
linear amplification.

It keeps transistor away from cut-off and saturation
regions, reducing noise and distortion.

Stable biasing improves reliability and efficiency in
industrial electronic equipment.

9.3 Oscillators | Sk

Trade Theory

TagTRes uRut &, aromm gig I fidhst a1 Todt &,
OIY Peiaer 9RT Todt 8l

¥ fRRAT giforex ot Tgftd a1 she-3iith &3 & RIFiaRkd
X Gohd! &, [T fapfa 3= git 81

It fRARAT SR fasyoeiia uaedes uesi urd & & fog
3IRa srafd fafdat (S aiedst f3args: Im9) &1 IuahT
foraT ST 81

e araf@ & gyt

3itfaat yasfen

Sifeat vatfe uRkue & Q-fag ot aftha &5 & A W@ &
forg 3T cifSiex It smavyes gl

el SR gAYe SHifeat Yohdl ot guTe vae= famr fepfa
& gRfAd et 81 g8 a9y i fereaftiar at Aend! & 3R
g it TEar 91T @l g1

TagTR PRI yaefa 8, R uesi= & forw gmma:
e fZargex I/ o IUTT foha SIaT 81
et yasf uRay

et gl uRuert (st ofik T=r yonferat) 4, 3fRa
IrafET es vl gRfga el 81

g CifSIeeR ol she-3iTth 3R Aqfta & 8 g &t ¢, foed
MR R fapfa e giht &1

R Irafdin sienfies saaei-e IuaRon | fAya-igar ok
Z&TdT H YR el g1

O O]
Fotaieh Siifeie?
COMPREHENSIVE GUIDE TO ELECTRONIC OSCILLATORS | < &l AUk TSs
1. OSCILLAT ORZ,SFNDAMENTALS 2, BAIRKHAUSEN CRITERION 3. OSCILLATOR CLASSIFICATION | 3iffcteR anffenor
: GAIN CONDITION FOR CLASSIFICATION BASED ON CIRCUIT COMPONENTS
COMPARISON: AMPLIFIER VS. OSCILLATOR su sr AINED DTONEE afbe Teat W anenRa affauT
e A Jiifecter
& g ey & fARAfd RC OSCILLATOR (AF) LC OSCILLATOR (RF)  CRYSTAL OSCILLATOR
AMPLIFIER OSCILLATOR et SRR (vUw) AT (3MTw) foveew Fiffa
sfifeete A
(AMPLIFIER GAIN) WA- _L _]_ _[-—I[]
= A (e $ 3 é =0
; /\/ /\/ NONE @ o /\/ “‘;’ iT T
) - - <
|| gy e s e R oy e e
> ( ) Qutpat utp A 3 e 3 RtA T8 g
o T (20Hz - 20kHz) £ 1 § (>20kH2)
[+ (m m No External T Tt Summer = s=ss - n
o Input IR VISUAL SUMMARY BY FREQUENCY RANGE | 31mgfal ¥t g1 goa Wit
'E TR agh ) R AUDIO FREQUENCY (AF) RANGE (20 Hz - 20 kHz) | RADIO mouzncv (RF) RANGE (520 kHz)
5 e T Total l°°%ﬁ'&g‘;‘{) ot ) g (@) 3 (20 523 - 20 ﬁﬂﬁs{’m Wt smgfa (m-s) ¥ (>20 R
= | uses NEGATIVE FEEDBACK (Generally) | Uses POSITIVE FEEDBACK o 3
Q|| ermw 1394 (3 AR R) TIAS & Total Phase Shift around Loop = 0° or 360* < _L m ! | '
@ N o ) 9% TR 3R e 701 T2 = 0° W 360° 2 = Y
Condition: Strengthens Input Condition: Generates Self-Signal
2 FIYC F WorgH B & QI - Eacan i
4. APPLICATIONS OF OSCILLATORS | 3{iReieR a; namfm
DEFINITION VISUALIZED | wfeuren fasgsreriess l—| SIGNAL GENERATORS COMMUNCATION SYSTEMS :  CLOCKCIRCUITS
DC SUPPLY AC OUTPUTS R Fver « )) (( TS
SINE ©
- — | . P ) N1
TRIANGLE @D H
mlnnuv i Provides CLOC SES f
ki Gl ks I Produces testing signals CARRIER WAVES y l e o scsncll-mnl:x:?itnt o
(¥cht 3mg) (T, TR, ZRTe ) T e Fova avar b LOCAL osmmnons in Recewers A & v axte 5o
fitat A Tt 2T Lckant]
———— OSCILLATOR OVERVIEW

Fig. 9.3: Block Diagram, Classification and Applications of Oscillators | gieieh @1 seifeh 3TRW, aiffereor Ta

Introduction to Oscillator (Fig. 9.3)
Definition

www.teachtoindia.com

gieteh @1 U= (Fig. 9.3)
gy

183



Teach To India Publication

An oscillator is an electronic circuit that generates
continuous AC signals (sine, square, or triangular
wave) without any external input signal.

It converts DC supply energy into AC output using
positive feedback. Oscillators are used in radio
transmitters, signal generators, and clock circuits.

Difference between Amplifier and Oscillator

An amplifier increases the strength of an external
input signal, while an oscillator generates its own
signal without input.

Amplifier requires input signal; oscillator does not.
Amplifier uses negative feedback (generally);
oscillator uses positive feedback.

Basic Requirements of Oscillator

For continuous oscillations, certain basic conditions
must be satisfied.

Positive Feedback

An oscillator requires positive (regenerative)
feedback.

A part of the output signal is fed back to the inputin
phase with the original signal. This reinforces the
signal and sustains oscillations without external
input.

If feedback is negative or out of phase, oscillations
will not continue.

Gain Condition (Barkhausen Criterion - Basic
Explanation)

According to Barkhausen criterion, for sustained
oscillations:

Total loop gain (AB) must be equal to 1.

Total phase shift around the loop must be 0° or 360°.

These conditions ensure constant amplitude and
frequency of output waveform in practical oscillator
circuits.

Classification of Oscillators

Oscillators are classified based on frequency range
and circuit components used.

Based on Frequency

Audio Frequency (AF) Oscillator:

Generates low-frequency signals (20 Hz to 20 kHz).
Used in audio testing and amplifier circuits.
Radio Frequency (RF) Oscillator:

Generates high-frequency signals (above 20 kHz).
Used in radio transmitters and communication
systems.

Based on Circuit Components

RC Oscillator:

Uses resistor and capacitor network. Suitable for
audio frequency range.

LC Oscillator:

Uses inductor and capacitor tank circuit. Used for
radio frequency generation.

Crystal Oscillator:

Uses quartz crystal for highly stable frequency
output.
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Applications of Oscillators

Signal Generators

Oscillators are used in signal generator circuits to
produce sine, square, or triangular waveforms.
These signals are used for testing, troubleshooting,
and alignment of electronic equipment in workshop
practice.

AF oscillators are used for audio testing, while RF
oscillators are used for communication equipment
testing.

Communication Systems

Oscillators generate carrier waves in transmitters
and local oscillations in receivers.

Stable frequency is essential for proper tuning and
signal transmission.

Clock Circuits

In digital systems, oscillators provide clock pulses for
synchronization.

Crystal oscillators are commonly used for accurate
timing in microcontrollers and computers.

Trade Theory
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Fig. 9.4: RC Phase Shift Oscillator - Circuit, Working and Applications | 3=t thet fIue gieres - uRuy,
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Introduction to RC Phase Shift Oscillator (Fig. 9.4)
An RC Phase Shift Oscillator is an audio frequency
oscillator that uses a transistor amplifier and RC
network to produce sinusoidal output.

It provides 180° phase shift through transistor
amplifier and additional 180° phase shift through RC
network, satisfying the condition for sustained
oscillations.
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It is commonly used in audio frequency signal
generators.

Working Principle of RC Phase Shift Oscillator (Fig.
9.8)

Phase Shift by RC Network

In RC phase shift oscillator, three RC sections are
connected in cascade.

Each RC section provides approximately 60° phase
shift. Thus, total phase shift produced by RC network
is 180°.

The transistor amplifier (CE configuration) provides
additional 180° phase shift, making total phase shift
360° (or 0°), satisfying oscillation condition.

Positive Feedback

The output signal is fed back through RC network to
the input in correct phase.

This positive feedback sustains continuous
oscillations without external input signal.

Frequency Formula

The frequency of oscillation is given by:

1
f =
2mRCV6

Frequency depends on values of R and C in the RC
network

Advantages and Limitations of RC Phase Shift
Oscillator

Advantages

* Simple Construction: Uses only resistors,
capacitors, and a transistor. No inductor is required.
* Low Cost: Components are easily available and
inexpensive.

* Good Stability for Audio Range: Suitable for
generating stable audio frequency signals.

» Compact Size: Absence of inductor reduces circuit
Size.

RC phase shift oscillator is widely used in audio
signal generators and laboratory testing equipment.
Limitations

* Limited to Audio Frequency Range: Not suitable
for high-frequency applications.

* Low Output Power: Output amplitude is
comparatively small.

* Gain Requirement: Amplifier must provide
sufficient gain to sustain oscillations.

Applications of RC Phase Shift Oscillator

Audio Frequency Generation

RC phase shift oscillator is mainly used for audio
frequency (AF) signal generation in the range of 20
Hz to 20 kHz.

It produces sinusoidal waveforms required for
testing audio amplifiers and communication circuits
in workshop practice.

Due to absence of inductors, the circuit is compact
and economical for AF applications.

Function Generator Circuits
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RC phase shift oscillator forms the basic stage in
function generator circuits.

It helps in producing stable sine wave output which
can be further converted into square or triangular
waves.

Used in laboratory instruments for troubleshooting
and calibration of electronic equipment.

9.5 Multivibrators | Acdlarssier

Trade Theory
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Definition gRamT

A multivibrator is an electronic circuit that generates
non-sinusoidal waveforms such as square or
rectangular waves.

It consists of two amplifying devices (transistors or
ICs) connected with feedback components.
Multivibrators operate between two states and are
widely used in digital and timing circuits.

They are classified as astable, monostable, and
bistable types.

Purpose

The main purpose of a multivibrator is to generate
timing pulses and switching signals.

It is used for pulse generation, clock circuits, and
waveform shaping in electronic and industrial
control systems.

Classification of Multivibrators

Astable Multivibrator

An astable multivibrator is a free-running oscillator
that has no stable state. It continuously switches
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between two unstable states and generates square
wave output.

It is commonly constructed using two transistors
cross-coupled with resistors and capacitors.
Working Principle

When one transistor is ON (saturation), the other is
OFF (cut-off).

Capacitor charging and discharging cause alternate
switching of transistors, producing continuous
oscillations without external trigger.

Output Waveform

The output obtained at collector terminals is a
rectangular or square waveform.

Monostable Multivibrator
A monostable multivibrator has one stable state and
one unstable state. It requires an external trigger to
change state.
Working Principle
When trigger pulse is applied, the circuit switches to
unstable state for a fixed time. After capacitor
charging, it returns automatically to stable state.
Pulse Width Calculation
Pulse width (T) is given by:

T =1.1RC

Where R and C are timing components.

Bistable Multivibrator

A bistable multivibrator has two stable states and
works as a flip-flop.

Working Principle

The circuit changes state only when external trigger
(Set/Reset) is applied.

Flip-Flop Action

It stores one bit of information and is widely used in
digital memory and switching circuits.

Comparison Between Astable, Monostable and
Bistable Multivibrators

Multivibrators are compared based on number of
stable states and triggering method.

Astable Multivibrator:

Has no stable state. It continuously generates square
wave without external trigger. Used as clock or pulse
generator.

Monostable Multivibrator:

Has one stable and one unstable state. Requires
external trigger to produce a single output pulse.
Used in timing and delay circuits.

Bistable Multivibrator:

Has two stable states. Requires external trigger to
change state. Works as flip-flop and stores one bit of
data.

Applications of Multivibrators
Pulse Generation
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Multivibrators are widely used for pulse generation
in electronic circuits.

Astable multivibrator generates continuous square
waves, while monostable produces single pulses
when triggered.

Used in clock circuits, LED flashers, and waveform
generators.

Timing Circuits

Monostable multivibrator is used in time delay
circuits.

Pulse width depends on R and C values, making it
suitable for timing control in industrial electronics
and automation systems.

Switching Circuits

Bistable multivibrator works as a flip-flop switch.

It changes state on trigger signal and is used in
digital counters, memory circuits, and control
systems.

9.6 Clipper Circuit | faearaz aRax
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Introduction to Clipper Circuit (Fig. 9.6)

Definition

A clipper circuit is an electronic circuit that removes
or “clips” a portion of the input waveform without
distorting the remaining part.

It is generally constructed using diodes, resistors,
and sometimes DC bias source. Clipper circuits limit
the amplitude of voltage to a desired level.

They are classified as series clipper and shunt clipper
circuits.
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Purpose of Clipping

The main purpose of clipping is to protect circuits
from excessive voltage and to shape waveforms.
Clipper circuits are used in communication systems,
waveform shaping circuits, and over-voltage
protection applications in electronic equipment.

Classification of Clipper Circuits

Series Clipper

In a series clipper, the diode is connected in series
with the load.

Working Principle:

When diode is forward biased, it conducts and allows
signal to pass.

When reverse biased, it blocks signal, clipping part of
waveform.

Shunt Clipper

In a shunt clipper, the diode is connected parallel to
the load.

Working Principle:

When diode conducts, it short-circuits output and
clips signal.

When diode is reverse biased, full signal appears
across load.

Biased Clipper

A biased clipper uses a DC bias source with diode to
clip at desired voltage level.

Working Principle:

Clipping occurs only when input exceeds preset bias
voltage.

Output Waveforms of Clipper Circuits

Clipper circuits modify the shape of the input
waveform by removing unwanted portions above or
below a reference level.

In a positive clipper, the positive half cycle of the
input signal is removed, while the negative half cycle
appears at the output.

In a negative clipper, the negative half cycle is
removed and the positive half cycle passes through.
In a biased clipper, clipping occurs at a specific
voltage level set by the bias source, not necessarily
at zero level.

These waveforms are important in signal shaping
and protection circuits used in communication and
industrial electronics.

Applications of Clipper Circuits

Wave Shaping

Clipper circuits are used for wave shaping in
electronic and communication circuits.

They modify the amplitude of input signals by
removing unwanted portions of waveform. This
helps in converting sine waves into rectangular or
pulse-like waveforms for digital applications.
Clipper circuits are used in signal processing stages
of transmitters and receivers.

Protection Circuits
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Clipper circuits protect sensitive electronic
components from over-voltage conditions.

When input voltage exceeds a preset level, the diode
conducts and limits the output voltage, preventing
damage.

Widely used in power supplies, communication
equipment, and industrial electronic systems.

9.7 Clamper Circuits | aeivaR aRay
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Fig. 9.7: Types and Applications of Clamper Circuits | @R uRui & TR Ta et

Introduction to Clamper Circuit (Fig. 9.7)
Definition

A clamper circuit is an electronic circuit that shifts the
entire waveform to a desired DC level without
changing its shape.

It uses a diode, capacitor, and resistor to add a DC
component to the input signal. The amplitude of the
signal remains same, but its reference level is
changed.

Clampers are also called DC restorers.

Purpose of Clamping

The main purpose of clamping is to fix either the
positive or negative peak of the waveform to a
reference level (usually zero).

Clamper circuits are used in television receivers,
communication systems, and signal processing
circuits to restore DC level.

Types of Clamper Circuits

Positive Clamper

A positive clamper shifts the entire waveform
upward so that the negative peak is clamped to zero
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level.

Working Principle:

During negative half cycle, diode conducts and
capacitor charges.

During positive half cycle, diode is reverse biased
and capacitor adds its voltage to input, shifting
waveform upward.

Negative Clamper

A negative clamper shifts the waveform downward
so that the positive peak is clamped to zero level.
Working Principle:

Operation is similar to positive clamper but diode
direction is reversed.

Biased Clamper
In a biased clamper, a DC source is added to clamp
waveform at a desired voltage other than zero.

Output Waveforms of Clamper Circuits

Clamper circuits shift the entire input waveform to a
different DC level without changing its peak-to-peak
value.

In a positive clamper, the negative peak of the sine
wave is clamped to zero level, and the whole
waveform shifts upward. The amplitude remains
same, but DC level changes.

In a negative clamper, the positive peak is clamped
to zero level, and the waveform shifts downward.

In a biased clamper, the waveform is shifted to a
preset voltage level other than zero by using a DC
bias source.

These output waveforms are important in television
receivers, communication circuits, and signal
processing applications.

Difference Between Clipper and Clamper

Clipper and Clamper circuits are waveform shaping
circuits, but their functions are different.

A clipper circuit removes a portion of the input
waveform above or below a certain reference level. It
reduces amplitude without shifting the entire
waveform. It is mainly used for amplitude limiting
and over-voltage protection.

A clamper circuit shifts the entire waveform upward
or downward by adding a DC level. It does not
remove any part of the waveform; peak-to-peak
value remains constant.

Clipper uses mainly diode and resistor.

Clamper uses diode, capacitor, and resistor.

This comparison is important for exam and practical
circuit selection

Applications of Clamper Circuits

DC Restoration

Clamper circuits are used for DC restoration in
electronic systems.

They restore the DC level of AC-coupled signals
without affecting waveform shape. This is important
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feRTOR qra: SRS 3R ufaRieeh el IuFIT T 8|
FATR SRS, YR 3R UfdRiereh ot IUTNT a1 81

g Jor1 uRien iR aggiiRes uRkuy 994 & iy Ageayuf
2l

TR aRadt & srgeriT

DC

FATIR URUAT T IUANT Seteri=eh womferal # DC geafus
& fore forar ST 81

& AC-ehUeE Hahdl o DC TR hl dURY ch TR i

g fohy e greifod ehed €1 a8 a9 wgayof gar @
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when signals pass through coupling capacitors that
remove DC component.

Clamper circuits maintain correct reference level for
further amplification stages in signal processing
circuits.

Television and Communication Circuits

In television receivers, clamper circuits restore the
correct DC level of video signals.

In communication systems, they stabilize signal
reference level for proper detection and processing.
They ensure accurate waveform reproduction and
reliable operation of electronic equipment.

www.teachtoindia.com

Trade Theory

STe Hehd ShufelT TRl & gl Toikd €, St DC 371a9d i
AESE

FroR aRuy et Tt aRuef # omt & gaefa w=oi &
forT T8t def TR T91Y &d &
A ok o aRay

ettfae Reftert #, aotvr ooy difgat wadl & w8t DC
R ohl AT ed 81

TR yonferal 7, 3 IR fdam ofk mafdin & forg s
Tof TR Al fR v €

T qUTEY hl Géleh Fvad I 3R Siag -dh ITRUN h
faaiia darem @t gffga w=a €
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MCQ's | srgfaeredta as

Q1. Identify the type of transistor configuration
shown in the SOT-23 package and determine its
primary application in electronics circuits. / SOT-23
Gdhet # Ry 1Y gifSier SifRFRA 6 ygaH & sk
39T MAfAes Suaht saagiAery afdhe A RuaiRa

TO-05 TO-05 TO-03

(a)

m

2 2
0 o2
:’1 .ot
C

(BOTTOM)

SOT-25

(BOTTOM) (BOTTOM)

SYMBOLS

9%

) Common Emitter, Amplification / 9™ g, uae=
(b) Common Collector, Voltage Regulation / I\
FHerdey, dieest fafaa
(c) Common Base, High-Frequency Applications /
I &, Ig-3MMg T Syt
(d) Common Emitter, Switching / ™= gfaez, feafd
Ans. a | Sol.: The SOT-23 package, as shown in the
diagram, is widely used for transistors in common
emitter configurations. The common emitter
configuration provides significant current gain,
making it ideal for amplification applications. Itis a
versatile setup used in amplifying weak signals in
audio and communication circuits. / SOT-23 Tdhal, ST
foh o d feaman T 8, I UiieR ShifRIE & folg
TYeh TU Y IUANT fhaT ST &1 T§ IR Agayul ehic
A9 UG T 8, ST 38 U syl & fog Iugerd sHrar g1
g9 Jifat 3R doR Gfhe # AR Yohdl ol IgM & fag
U feRaT STra 8
Q2. In an RC phase shift oscillator, what
determines the oscillation frequency? / 3Rt %t
e siiffcier # sifffAem &t srgfA fh W PRk ot
&?

(a) Resistance and Capacitance / ufaRte 3fiR emRar

(b) Transistor gain / gifSiex 79

(c) Input Voltage / 3Ye dieest

(d) Inductance / 9o

Ans. a | Sol. : The frequency is set by the values of the
resistors and capacitors in the feedback network. /
higdes Acad A ufeRi ok gRar i 7 @ sgfa RafRa
gidt 81

SHIELD
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Q3. In a clipping circuit, what happens if the diode
is reversed? / faafaw afdhe &, afe srls &t Idear ==
fe=am sirq &t o g &2

(a) Positive half-cycle is clipped / ThRTe® 31efsh faeta
glar g1

(b) Negative half-cycle is clipped / TeRIHe 37efaeh foera
gl &1

(c) The entire signal is blocked / OxT et Sfaveg &1 ST
gl

(d) The signal amplitude increases / & 3™ g
SIS

Ans. b | Sol. : Reversing the diode changes the
clipping direction, allowing the positive half-cycle to
pass while clipping the negative half-cycle. / gt &t
Ietea ¥ faaft feen seet STt 8, Orad enrteten siefash
TTORAT & 3R ARRIHS Hefash faeTd gl STrar 8l

Q4. Why is positive feedback used in oscillator
circuits? / sitedficier afdhe § gaRTS iz @
Iuah i faRar srar 82

(a) To stabilize the gain / 7 & @R &7 & forg

(b) To sustain oscillations / &t sTT @A & fow

(c) To reduce noise / AR &t &H A & foig

(d) To limit output voltage / 3T3eqe aiedst i HfAd et
& fog

Ans. b | Sol. : Positive feedback reinforces the output
signal, ensuring that oscillations continue without
external input. / GRS higde 3¥eqe Rd &l 3¢
T g, O 18t 3qe & foT gler STRY <gar 81

Q5. How many layers does a transistor have? /
giforee & fohait u=d gt €2

(a) 2

(b) 3

(c)4

(d)5

Ans. b | Sol. : A transistor has three layers: the
emitter, base, and collector, each doped differently. /
giforeer | fia w=d it 8: gfier, 99 3R shcterez, fS=rent SiftT
S-S BT B

Q6. Which biasing configuration is used to achieve
the most stable operation of a transistor? / gifSez
& g fRIR dare & forg o ot arafd iR &
U faat ST &2

(a) Fixed bias / @R Ig

(b) Voltage divider bias / dtee< fearger am™

(c) Collector feedback bias |/ iR Higde 09

(d) Base resistor bias / 39 ufaRiere Ia9

Ans. b | Sol. : Voltage divider bias provides a stable
biasing by minimizing the effects of transistor beta
variation. / gicest f$aTger a9 gifoiex siet f9=dT & v
! A Tch Ueh fRR STafdT ueH adr gl

Q7. In the given diagram , identify the role of the
transistor in the amplifier circuit and its impact on
the signal waveform. / fRq 7q s #, yasls afde #
gifoier &Y yffiert o AvTer dawid W g9t yvEa
g
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Fig 2

SPEAKER

MIC M‘/\_\ {
-~ m <
AMPLIFIER

(a) The transistor amplifies the current, increasing the
amplitude of the signal / gifSi%ex @ic &t yafdd exar g,
=t & 31Ty Rt TerdT B

(b) The transistor reduces noise in the signal,
improving clarity / gifoieex fd & 2R &t HH ST &,
T JeIdaT gl

(c) The transistor changes the frequency of the signal
for modulation purposes / gifSieeR Afegeia Igai & forg
&7t i sgft @l aaeTar 1

(d) The transistor inverts the signal phase without
changing the amplitude / gifSiex f&et & T=0T @t Iefe
&ar 8, fom smam et sE|

Ans. a | Sol. :In the given circuit, the transistor is
configured as an amplifier. Its primary role is to
increase the amplitude of the input signal received
from the microphone (MIC), which is then fed to the
speaker. The amplified signal waveform has a higher
peak, as depicted in the diagram. This ensures that
the weak signal from the MIC is strong enough to
drive the speaker effectively. / &g 7q afdhe 7, giforex &t
U Uasieh o =0 § hiRRR fohar a1 § 1 39T uTufies srf
HATZShIIA (MIC) & Ut g9Ye el & S ol S 8, 9
a1¢ # Tie & AT ST1aT 81 vafdd et dawid @ farer
Ak giar 8, St foh s # axrfan man 81 ag R evar @
fh MIC & 313 arelt shreiR et Tdiem ot gt =0 8 et
& forg gt weied gt

Q8. What does the term "cutoff region” in a
transistor refer to? / gifSiex & "®wesiTh 87" &1 T
Hadd §?

(a) Both junctions are reverse-biased / i SiaM Raw
9109 gid g1

(b) Both junctions are forward-biased / gHf SigrE
HhRIS II99 gid 8l

(c) Base-emitter junction is forward-biased / s9-gfex
SigE hiRas S19 gidT g

(d) Collector-emitter junction is reverse-biased /
thetaex-UHeR SierM Rad s9 glar 81

Ans. a | Sol. : In the cutoff region, no current flows
through the transistor because both the base-emitter
and base-collector junctions are reverse-biased. /
FHeIATh & 7, gifSex & A1eaH Y P e 8! ggar Filfh
3G-UfAeR 3R S9-Thetae &l Star Red a9 gid &1

Q9. In an RC phase shift oscillator, how many RC
stages are typically used? / RC =RUT ggaTg siteficter
# AR WR fhat RC =roT 39T foh Srd €2

(a) 1

(b) 2
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(c)3

(d) 4

Ans. c | Sol.: Three RC stages are commonly used in
RC phase shift oscillators to produce the required
180° phase shift. / RC =RUT s&al1q SHiedieiex # smasas
180° TRUT I&ATT IUF e & ol gr=d: it RC =RoT
IuahT fh SITd &

Q10. In a transistor clipper circuit, what
determines the clipping voltage? / gifSieez famar
wfhe # faafdn aiks &t ar Ruifa Fwar g2

(a) Transistor gain / gifSiex 11

(b) Diode breakdown voltage / 3RS SheTs aleest

(c) Biasing voltage / STAfIT aicest

(d) Load resistance / =g ufaRier

Ans. c | Sol. : The biasing voltage determines the
clipping level by setting the point at which the circuit
limits the signal. / SraféT aidst fraftin @r ot FafRa
T ¢ 3R ag foig Te T ¢ Sigi Tfche Rvier ot Hfea Fzar
2l

Q11.In a clamper circuit, what is the function of
the capacitor? [ FowR Gfdhe # el o1 &k Fm 82
(a) To smooth the signal / [ el et S AT

(b) To store and release charge / aTsf &t 9UgId 3R
Refist e

(c) To amplify voltage / @iee<t &l yafda sean

(d) To clip the signal / et at foetd @t

Ans. b | Sol. : In a clamper circuit, the capacitor stores
charge and shifts the signal level by adding a DC
component. / R Tfche F, TUTRA aTst TG Hear g 8k
St Teeh S el TR ! fAue a8l

Q12. What is the main function of a transistor in an
amplifier circuit? / wade afdhe d giforez &1 q=g &
= g?

(a) To rectify AC signals / &Y et &t go<d ST

(b) To amplify weak input signals / #a<iR 399¢ et
! gafdd s

(c) To generate square waves | FHR a1 IAF HAT
(d) To regulate DC voltage / Si<it aiedst ot fifFa de
Ans. b | Sol. : In amplifier circuits, a transistor takes a
weak input signal and increases its amplitude to a
desired level. / yase afdhe #, gifSieer HAeR 39ge
& AR IGch TATH ohl difdd TR deh de1dT &

Q13. In a common-emitter configuration, the input
is applied to which terminals? / ®Ha-gfAer =g &
g1qe fohe efifae wR e strer @2

(a) Base and Collector / 39 3R thetarex

(b) Emitter and Collector / Tffier 3R stz

(c) Base and Emitter / 39 3R gfiex

(d) Collector and Ground / @hdiaeR 3R UISS

Ans. c | Sol.: In a common-emitter configuration, the
input is connected between the base and emitter
terminals to control the output current. / &AA-THER
e #, 37qe ot 99 ok e <fiae & ot Ster sTran @
dTfch 3M3eYe i i Fifa forar s aah|

Q14. In the given diagram, analyze why an
insulating washer and mica sheet are used during
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the mounting of a transistor on a heat sink. / g
Y 3 ¥, gifSe & die e W ae A & IR\
TYATET iR 3R AT 2fte 1 IuahT Tt fovar SITaT €,
3YehT fasatyur 3|

NP e
. S

INSULATOR ¢ \
FILM
TO - 220
SCR
S
N
ALUMINIUR __/
i

HEATSINK

{CASE} |
METAL
SCREW
PLASTIC /g/

INSULATOR

(a) To prevent electrical short circuits while allowing
thermal conduction / faga i€ Tfdhe et A & forg STafr
IHd hgarM FI rgafd 3 &

(b) To enhance heat dissipation by creating an air gap
| Teh QIR 7Y ST THT o 31U &t 6 & folg|

(c) To completely block heat transfer to prevent
overheating / 3if&/ T &t At F AT A R T gl
TR ohl 3Ta8G AT

(d) To protect the transistor from mechanical damage
| ifS&R ! Tifaes &fd @ s/ & fag)

Ans. a | Sol. : When a transistor is mounted on a heat
sink, the metallic back of the transistor may be
electrically connected to its collector. If it comes into
direct contact with the heat sink, it can cause a short
circuit. The mica sheet and insulating washer act as
barriers, preventing electrical contact while still
allowing heat to transfer effectively to the heat sink.
This setup ensures the transistor operates safely and
efficiently without overheating. / 519 gifoikex @t gl &
R ARSE fonat ST 8, af gifSIeR o1 a1 ot e fgwn 3adh
Hereex ¥ fAgld ®U § 31 81 Feha 81 IS I8 gie R & a1y
e Tueh # 11T 8, ot Ug T Tfche &1 RUT S HehdT 8|
AT 2Me 3R FYATET iR SaRieeh o 9 H & d B,
fagga Tuch ot Aehd gY, T et awTeht & A die R A
AR A Y SrgAfd &d &1 a8 Yesra Rfgd e s fon
giforeer gRfard $iR uwrelt &1 & denferd gt ofik aifdres mi 7 gt
Q15. In a multivibrator circuit, what generates
oscillations? / Acdlarsser Tfhe # siifAa= a1 3=
T 8?

(a) Coupled capacitors and resistors / gfird Haf¥ex ok
M

(b) External signal source / sTgdt e dta

(c) Battery voltage / set ARt

(d) Transformer winding / gRIHIR &t aEfa

Ans. a | Sol. : The interaction of capacitors and
resistors creates a time-delay effect, producing
oscillations. / hufleR 3R I Hi RER fehar gg-fads
U9Tg 309 Al g, Forad it gid &1

Q16. What happens to a transistor when it is in
saturation mode? / 59 giSRR SR Az A glar g at
T g 82
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(a) It acts as an open switch / Ig 31U+ &9 & &9 7 i
FRATE
(b) It acts as a closed switch / Ig &5 faa & wu & &rf
FRATS
(c) It amplifies the signal / ag f&cT &t sigTaT 8
(d) It does not conduct at all / 7 foegpet +ff yamg =&t
hXdT
Ans. b | Sol. : In saturation mode, both the base-
emitter and base-collector junctions are forward
biased, allowing maximum current to flow. / &9
e #, 39-TMAeR 3R d9-Thelaex SaRM &1 thikds a9 gl
g, o9 sifdaan sec ualed glar gl
Q17. What is the role of an emitter resistor in a
transistor circuit? / gifSiwe afdhe d gfer AR =1
& & giar 82
(a) To stabilize the circuit / Tfthe ot fRAR &AT
(b) To increase current [ e S&MHT
(c) To reduce noise / MR A AT
(d) To amplify voltage / aiee<T &l SgAT
Ans. a | Sol. : The emitter resistor prevents excessive
current flow, stabilizing the transistor's operating
point. / TR AAwR srafdes dhie UaTg Pt Aehdl g 3R
gifoier & SATIRIET foig ot f@R Fxar 8|
Q18. What is the typical phase relationship
between input and output in a common-emitter
amplifier? / wiA=-uffer yads & g1qe iR 3geye &
i = thot Geie T g g?
(a) 180 degrees / 180 feift
(b) 90 degrees / 90 f&ift
(c) 0 degrees / 0 fsift
(d) 360 degrees / 360 feiit
Ans. a | Sol. : In a common-emitter amplifier, the
output is inverted with respect to the input, resulting
in a 180-degree phase shift. / &MAA-YAeR yaties H,
HIICYC §YE & ATUE Ieic St o, fSad 180 feuft &1 thet
foe grar g1
Q19. What happens if a transistor is operated in
the cutoff region? / af2 gifSieR =t FHesitn AT &
Harfad favar sie &t @ gar 82
(a) It acts as an open switch / I8 Te iU g & ®a A
P AT
(b) It acts as a closed switch / 98 Ueh §¢ f@a & g &
TR IRAT 8
(c) It amplifies the input signal / a8 g74e e et IgIaT
g
(d) It generates oscillations / g e IUF Hdl &
Ans. a | Sol. : In the cutoff region, the transistor does
not conduct any current, behaving like an open
switch. / eIt 85 H, TSR Bi5 hic Udlied gl Bl &
3R 3fiuA g 6 g rd awvar g1
Q20. Identify the type of biasing in the given
transistor circuit to achieve maximum stability. /
fRw g zifSrer afhe & sifderaw fRAwar urda &1 & fag
IrafAT & yhR H ygaE HR
(a) Fixed Bias / f@x smg
(b) Voltage Divider Bias / @it fZarsex smaa
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(c) Emitter Feedback Bias / uffiex thigds I

(d) Base Feedback Bias / 39 Hhigde I109

Ans. b | Sol. : Voltage divider bias provides excellent
stability by maintaining a consistent base voltage
regardless of temperature or transistor beta
variation. / iee< fEarger I qroHM a1 giforex dter
fOar it wRarg fhu fa=T fRR 99 giedst I918 Raar 8|

Q21. What is the main purpose of a multivibrator
circuit? / aedlargsier Afhe &1 g BT FT &2

(a) To amplify signals / R=ieit ot yafda ser

(b) To generate square waveforms | @feR ITHIH I=
h3HAT

(c) To filter noise / TR oAl foheex et

(d) To clip voltage / @<t @l faeTa et

Ans. b | Sol. : Multivibrators are used to generate
rectangular or square waveforms, commonly found in
timing and digital circuits. / AeEIaTgsiex T ITAT
SMIATRR IT GIThR ddthiH IUd el oh forg fehar SiTar g, Sit
rETad: T ok f3fSiee afdhe & U o &1

Q22. In an RC Phase Shift Oscillator, what
condition must be satisfied to sustain oscillations?
| RC =RUT g2 i@ fiae? A, e 991¢ 3@ & fAg
@ f&afa gt @+t enfee?

(a) Feedback gain = 1 / thigse 79 = 1

(b) Feedback gain > 1 / higse 714 > 1

(c) Loop gain=1/g@ =1

(d) Loop gain>1 /<@ > 1

Ans. c | Sol. : Sustained oscillations occur when the
loop gain is equal to 1 and the feedback provides 360°
phase shift. / S U 714 1 & sR1eR 8147 ¢ 3R thigss 360°
TROT FEeATd UG el g, dt R S giar g

Q23. In a transistor amplifier, what is the purpose
of bypassing the emitter resistor with a capacitor?
| gifSreR yads #, gfer ufaRius wt dafRa @ sau™
e T I22° T 82

(a) To stabilize biasing / IrafdT &t f@R A & fog

(b) To increase voltage gain / dieest 4 s & foig

(c) To reduce noise / R @&l T A & fAw

(d) To limit current / &<e ot Hifdd o= & fag

Ans. b | Sol. : The capacitor bypasses the AC signal
around the emitter resistor, reducing degeneration
and increasing voltage gain. / duria gdt el &t gfaex
TfoRIY & IRI 37R SAUTH hdl 8, &7 i hH hidl § IR
e 19 Jorar gl

Q24. Based on the characteristics shown in the
graph, identify the relationship between the base-
emitter voltage (VBE) and the collector current (IC)
in an NPN transistor. How can this characteristic
be applied in real-world circuits? / % & &g mg
il & STTYR WX, S9-UfAeR ateew (VBE) 3R shetaer &ie
(IC) ok sfir ater hY uga= ¥ | 3R aafaess afdhe # 7
) foha i aar 82
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(a) PN JUNCTION  (b)
/ lg

o—j P N [——o0 100

80
60
<
€] 40

,\I 20

02 04 06 80 10 Vd

—

VOLTS

(a) IC increases linearly with VBE; used in current
mirrors / IC VBE & 91 3&eh ¥ T gadT §; ohie iRg &
3wt o SiraT 81

(b) IC increases exponentially with VBE; used in
amplifiers [ IC VBE & Q1 9Tdlg ¥U ¥ d¢al g; Tasdal &
3wt o SiraT 81

(c) IC remains constant regardless of VBE; used in
constant current sources / IC VBE & STas]g @R &1 8;
QR e Atal | IuahT frar S 21

(d) IC decreases with VBE; used in voltage regulators /
IC VBE & |1 9T §; alcest [Hamen! H IugHT fohar Sirar g1
Ans. b | Sol. : The graph shows the exponential
relationship between the base-emitter voltage (VBE)
and the collector current (IC) in an NPN transistor. A
small increase in VBE leads to a significant increase in
IC due to the transistor's exponential characteristic.
This property is critical in amplifier circuits, where
small voltage variations at the base can produce large
current changes at the collector, enabling effective
signal amplification. / 71 & NPN gifSieer # a9-gffex
aicest (VBE) 3R aheterz ahve (IC) & o9 ety deiy fezaman
a1 g1 VBE # Utgl gfg IC # Agayqut gfg ot ShRuT st 8, St
gifSi%ex & 9Tl 70T & hRUT gid! &1 Ig T[0T Haefe Afche &
Tyl 8, S8l 39 W B diedsl TRAd holde IR 98 Hic
GRedHT &1 IUTe o Tehd &, Foiad uwrel et yad= qam
glar gl

Q25. In a common collector configuration, what is
the output impedance like? / S et
FHIFRRAA #, 39eye swfisH e gar 8?

(a) High / 3=

(b) Low / &H

(c) Medium [ 5eaq

(d) Infinite / 3d

Ans. b | Sol. : The common collector configuration has
a low output impedance, making it suitable for
impedance matching applications. / I dcteRz
HIFTRIA | A 3MT3eYC SFAISd gidT g, St 39 sriisd fAa=
U & folg Iugerd 1T &

Q26. In a transistor clamper circuit, what is the
purpose of the capacitor? / gifSier atvR afhe #,
Tefsr <hT 32°° R 82

(a) To limit voltage / @St ot TfAa deaT

(b) To store and shift voltage / et at TUIA 3R 7w
AT

(c) To amplify signals / f&e o yafda &
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(d) To rectify AC to DC / Tt ot St # goed &t

Ans. b | Sol. : The capacitor in a clamper circuit stores
charge during one part of the signal and shifts the
signal to a new DC level. / eimR Tfdhe # dearfa fa &
Uh YT & SR ITof GUsld sl g 3R {7t &l Ues AU St
TR IR A% FRa1 81

Q27. Which component in a transistor RC oscillator
provides the necessary phase shift? / gifSez RC
Siieter # Tl |1 ek HTaTH AT TGATd UG Hedl
&?

(a) Capacitors [ GutRa

(b) Resistors / ufaieren

(c) Inductors | WRe

(d) Transistor / gifSieex

Ans. a | Sol. : Capacitors in the RC network provide
the necessary phase shift for sustained oscillations. /
RC Feadh ¥ Guria fR gt & foly smasaes @Ror agdm
Ue &Rd g

Q28. In a transistor, why is the base-emitter
junction forward-biased in the active region? /
gifeeee d afeka &= # A9-vfiter S wivas araw 4t
g g?

(a) To ensure high collector current / 37 Tt e
gRfEa o & forg

(b) To switch off the transistor / gifSeR &l g A &
ferg

(c) To achieve a reverse-biased collector-base junction
| Rad-ama9 shctae=-a9 o™ U & & folg

(d) To decrease emitter current / TeR &ie &l &l A
& ferg

Ans. a | Sol. : Forward biasing the base-emitter
junction allows current to flow into the base, enabling
high collector current in the active region. / 39-gffex
ST i hikgs a9 i+ § o9 H ahie aTied gidl g, oad
fcha & H 3T Fetaex dhie THd gidT g

Q29. In a multivibrator circuit, what determines
the switching speed? [ acdiargsier afde # f@fdn nfa
@ T Ruifa wear g2

(a) The base current / 99 &c

(b) The feedback resistor and capacitor values /
hresa ufcRiye ik Guiia & a9

(c) The supply voltage / 3mgfd ateest

(d) The transistor gain / gifSex 19

Ans. b | Sol.: The RC time constants in the feedback
network control the charging and discharging rates,
determining the switching speed. / thigse Aeadh & RC
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S f@afr nfa RafRa gt 81

Q30. In a clipper circuit, what determines the
clipping level? / faaraR afde # faaftn @R &t a1
RuifRa war g2

(a) The supply voltage / Smgfd aiedst

(b) The diode orientation and reference voltage /
SIS ol 3MRUSH 3R Teof aiees

(c) The transistor gain / gifSiex =

(d) The resistor value / ufaRteres ant A9

Ans. b | Sol. : The diode orientation determines which
half of the signal is clipped, while the reference
voltage sets the clipping level. / ErE &1 3iRUIH T8
fRufRa =ar & o R o ot ar fgwn faem ghm, ok geof
Fiees frafti TR &t Te et 8|

Q31. How does the base width modulation (Early
effect) impact the operation of a transistor? / a9
dteTE ATgAR (S1elf sthae) gifiier & Hare &l &l
uIfad hear g?

(a) Increases the current gain / @<c 79 IgraT 81

(b) Reduces the collector current / seiee & hil A
FHRATEI

(c) Causes an increase in collector current / shetaex &e
H gfg a8l

(d) Improves the frequency response / thieadd! Reai=
I GURAT ¢

Ans. c | Sol. : The Early effect reduces the effective
base width, which increases the collector current due
to enhanced charge carrier injection. / 3ieil Sthae gt
I ST Pl HH AT g, [T TS SRR §HaRM e &
THRUT helaex hic ¢ SIAT gl

Q32. In a monostable multivibrator, what controls
the duration of the output pulse? / #i9Rad
AaTssier |, 3frSeye UeH &t Irafd ot o Rdfaa aeen
&

(a) Supply voltage / 3mgfd ateest

(b) Timing resistor and capacitor / rsfiT ufaRier ik
e

(c) Feedback circuit / tede afdhe

(d) Transistor gain / gifSiex 79

Ans. b | Sol. : The RC time constant of the timing
network determines the duration of the output pulse
in a monostable multivibrator. / AFIR e A arssieR &
T3 Acadh 1 RC 93 fRRI 31m3eye Ued &I srafd
fAutRa szar g1
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