v~  Ei Rajs Resmmohun Roy Natienal X +

« > C °z isbngov.in/Home/SearchlsbnNew

¥ Skip to main content |- & Skip to Navigation | < Screen Reader

Raja Rammohun Roy National Agency for ISBN GO Tom =g
Department of Higher Education, Ministry of Education ol e 1111
Government of India - |

% AboutUs ~ User Manual }‘Hd’@étpApply Registration Login FAQs

Search ISBN

From Date To Date Advance Sedrch

Book Title Ernail Name of Author/Co-Author

Name of Publishing Agency/Publisher 978-95-94122-99-4

Book(BA) English (eng)

¥ Announcements i, o BRI S 13- e SR
- . 2 050 o

2 O = " ®



[«
[
&

v Hz Rsjs Rammohun Roy Naticna! X +

(61 ez isbn.govin/Home/SearchisbniNew

Home About Us User Manual How te Apply Registration Login _

978-93-94122-99-4

name of Publishing Agency/Publisher

Book(BA) english (eng)

Export to Excel
Search: l J

publication

Product Name of Publishing
Language Agency/Publisher Name of Author[Editor Date

La
ISBN Form

H Book Title
19/10/2023

Authior : K SOMARAJU, Co~

studentsHelpline Publishing
Author : P SATISH REDDY

| Engineering Graphics 978-93-94122-99-4  Book English
House Pvi Ltd

i
i
»

% 29°C Haze o~ O D dsx

¥i Announcements



v~ %z Rsjs Rammohun Roy National X +

&« = ¢ 27 isbn.govin/Home/SearchisbniNew

-] isbnhalp[atﬂnfﬁbnet[dnt]uc{dot]i-n

& Skip to main content

¥ Skip to Navigation | # Screen Reader Text Size: A= A At

Raja Rammohun Roy National Agency for ISBN G2Q 75 =y
Department of Higher Education, Ministry of Education e sy 1111
Government of India

= S _ g isen Aliotted
.. Home - About Us  User Manual How io Apply Registration Login FAQs e

Search ISBN

From Date Advance Search

Book Title Name of Author/Co-Author

Name of Publishing Agency/Publisher 078-93-93199-89-8

Book(BA)

English (eng)

+ Announcements —

@ O o m D & G @ - ' Eorc e ~ O Tz BNG 5 0550 =)



g
o
1

Yr Rsjs Rammohun Roy National X+

= o X
€& 3 G 25 isbngovin/Home/Searchisbniew

Home  About Us User Manual How o Apply

BV : i ISBN Al
Registration L-ogin e i

Name of Publishing Agency/Publisher | 978-93-93198-89-8

Book(BA) English {eng)

Export to Excel

Search: |

Ag

Product Name of Publishing Publication
# Book Title ISBN Form Language AgencyfPublisher Name of Author[Editor Date
- 978-93-93199-88-8 Book

English Amaravathi Fublicalions Author : K DURGA DEVI 27/10f2023

= SRR B yng el 0 i
O R NG ) o E1 |



v  HI Rajs Rammohun Roy National X S

<« =2 G 2% isbn.govin/Home/SearchisbniNew

Home About Us User Manual How to Apply Registration Login

Narne of Publishing Agency/Publisher 8§78-93-92311-94-9

Book(BA) English (eng)

Export to Excel .

Search: |
” Product Name of Publishing Publication
k= Book Title ISBN Form Language Agency/Publisher Name of Author/Editor Date
] 3 978-93-92311-94-9 Book English M/s SevenHills Intemational Author: K VIJAYA PRASAD nf10/2023
Publishers 7

¥t Announcements B
1056

{ i ‘_" ‘ IVV 771 7‘ Fy '\‘7 SR £ ! 7 e 77'77 = T —- - r j
Q > o ‘ : ‘ o rchae A D DdsEG 00 B




12/22/23, 12:58 PM IMG-20231222-WA0024.jpg

)
Basic Electrical & Mrs. K. Durga Devi L L_ Spectrum
Electronies Engineering EOUCATION.
= 2 . == r——
A 22 Basie Electrical &
- 2\
y £\ Electronics Engineeri
g' g__ 3 1 ng,l‘n\ ng
1 e g A | /
aé N N Keal
SR R
=B
Y W =
| 4
b eull] e #
= :
: T‘_r ‘ J} 5 ”. ‘ %
YPSE o
arﬁam;n - .- ‘ Bharat Abhiyan @+ 9382575657

hitps:/imail.google.com/mail/u/0Atinbox/FMfcgzGwJ JhBZPvDTZfIRhmgGvwWzGtdF ?projector=18&messagePartld=0.4 1/2



Basic Electrical & Electronics Engineering

Mrs. K. Durga Devi
Associate Professor & 110D
Department of Clectronics & Communication Engincering
Pydah College of Engincering
Patavala, Kakinada - 533 461, A.P

3B
AMARAVATHI PUBLISHERS

Tiie zfé;v:fc- cfj:‘.‘r weation....



All rights reserved. No part of this publication which is material protected by this copyright notice may
be reproduced or transmitted or utilized or stored in any form or by any means now known or
hereinafter invented, electronic, digital or mechanical, including photocopying, scanning, recording or
by any information storage or retrieval system, without prior written permission from the Publisher.

Information contained in this book has been published by StudentsHelpline Publishing House
(P) Ltd. , Hyderabad and has been obtained by its Authors from sources believed to be reliable
and are correct to the best of their knowledge. However, the Publisher and its Authors shall in no
event be liable for any errors, omissions or damages arising out of use of this information and
specifically disclaim any implied warranties or merchantability or fitness for any particular use.

M/s Amaravathi Publishers, Hyderabad

A Part of StudentsIlelpline Publishing ITouse (P) Ltd.
(A 1SO 2001 : 2015 Certified Company)

Head Office

#7-1-277/242, 1* Floor

Near B K Guda Park, S R Nagar, Hyderabad - 500 038, INDIA
PNo:+91 4023710657, 238000657 Fax:+91 4023810657

Reg. Off

# 5-68, Pedda Gorpadu, Pakala, Tirupati, Chittoor - 517 112 AP, INDIA
mail:studentshelpline.in@gmail.com

www.studentshelpline.in

© Amaravathi Publishers

First Edition-2023

ISBN: 978-93-93199-89-8

Rs. 730/-

Printed at SnudentsHelpline Group, S R Nagar, Hyderabad-38
Published by Surneni Mohan Naidu for Amaravathi Publishers, Hyderabad - 38




Basic Electrical & Electronics Engineering

Course Quicomes

I. Remember the fundamental laws, operating principles of motors, generators, MC and M
instruments.

(58]

Understand the problem solving concepts associated to AC and DC circuits, construction
and operation of AC and DC machines, measuring instruments; different power generation
mechanisms, Electricity billing concept and important safety measures related to electrical
operations,

(V5]

Apply mathematical tools and fundamental concepts to derive various equations related to
machines. cireuits and measuring instruments; electricity bill calculations and layout
representation of electrical power systems.

4. Analyze different electrical circuits, performance of machines and measuring instruments.
5. Evaluate different circuit configurations, Machine performance and Power systems operation.
Part-A: Basic Electrical Engineering

( Unit-I: DC & AC Circuits )

DC Circuits: Electrical circuit elements (R, L and C), Ohm’s Law and its limitations, KCL. &
KVL, series, parallel, serics-parallel circuits, Super Position theorem, Simple numerical problems.

AC Circuits: A.C. Fundamentals: Equation of AC Voltage and current, waveform, time period,
frequency, amplitude, phase, phase difference, average value, RMS value, form factor, peak
factor, Voltage and current relationship with phasor diagrams in R, L, and C circuits, Concept of
Impedance, Active power, reactive power and apparent power, Concept of power factor (Simple
Numerical problems).

[Unit-ll: Machines and Measuring Instruments |
Machines: Construction, principle and operation of (i) DC Motor, (ii) DC Generator, (iii) Single

Phase Transformer, (iv) Three Phase Induction Motor and (v) Alternator. Applications of electrical
machines.

Measuring Instruments: Construction and working principle of Permanent Magnet Moving
Coil (PMMC), Moving Iron (MI) Instruments and Wheat Stone bridge.

[ Unit-I1I: Energy Resources, Electricity Bill & Safety Mecasures ]

Energy Resources: Conventional and non-conventional energy resources; Layout and operation
of various Power Generation systems: Hydel, Nuclear, Solar & Wind power generation.

Electricity bill: Power rating of household appliances including air conditioners, PCs, Laptops,
Printers, ete. Definition of “unit” used for consumption of electrical energy, two-part electricity
tariff, calculation of electricity bill for domestic consumers.

iii



Equipment Safety Measures: Working principle of Fuse and Miniature circuit breaker (MCB),
merits and demerits. Personal safety measures: Electric Shock, Earthing and its types, Safety
Precautions to avoid shock.

Part-B: Basic Electronics Engineering
Course Qutcomes

1. Apply the concept of science and mathematics to understand the working of diodes,
transistors, and their applications.

2. Explain the characteristics of diodes and transistors.
3. Familiarize with the number systems, codes, Boolean algebra and logic gates.
4. Understand the working mechanism of different combinational, sequential circuits and their

role in the digital systems.
] Unit-1: Semiconductor Devices
Introduction - Evolution of electronics — Vacuum tubes to nano electronics - Characteristics of
PN Junction Diode - Zener Effect - Zener Diode and its Characteristics. Bipolar Junction Transistor
- CB. CE, CC Configurations and Characteristics - Elementary Treatment of Small Signal CE
Amplifier.

[Unit-ll: Basic Flectronic Circuits and Instrumenttaionj

Rectifiers and power supplies: Block diagram description of a dc power supply, working ofa full
wave bridge rectifier, capacitor filter (no analysis), working of simple zener voltage regulator.
Amplifiers: Block diagram of Public Address system, Circuit diagram and working of common
emitter (RC coupled) amplifier with its frequency response. Electronic Instrumentation: Block
diagram of an electronic instrumentation system.
(Unit-111: Digital Electronics )

Overview of Number Systems, Logic gates including Universal Gates, BCD codes, Lxcess-3
code, Gray code, Hamming code. Boolean Algebra, Basic Theorems and properties ol Boolean
Algebra, Truth Tables and Functionality of Logic Gates — NOT, OR, AND, NOR, NAND, XOR
and XNOR. Simple combinational circuits—Half and Full Adder, Introduction to sequential circuits,
Flip flops, Registers and counters (Elementary Treatment only)




Basic Electrical & Electronics Engineering

Part-A: Basic Electrical Engincering
[ Unit-I: DC & AC Circuits J

1.0 Objectives 4
1.1 Introduction 4
1.2 Circuit Concept: Basic Definitions 4
1.3 Charge 7
1.4 Llectric Current 8
1.5 Electric Potential 9
1.6 Potential Difference 9
1.7 Voltage, E.M.F and Current Density 10
1.8 Power 11
1.9 R-L-C Parameters 11
1.9.1 Resistance (R) 12
1.9.2  Inductor (L) 13
1.93 Capacitor (C) 14
1.10 Comparison of Active and Passive Components 16
1.1l Ohms Laws 17
1.12 Kirchhoftf’s Laws 17
1.12.1 Solved Examples 21
1.13 Series Resistance 25
1.13.1 Equivalent Resistance for Series Connections 25
1.13.2 Voltage Divider Rule 28
1.13.3 Solved Examples 28
1.14 Resistance in Parallel 30
1.14.1 Characteristics of a Paralle! Circuits 31
1.15 Series-Parallel Combination 32
1.16 Division of Current in Parallel Branch Circuit 33
1.16.1 Solved Examples 36
1.17 Superposition Theorem 39




.18
1.19
1.20
1.21

1.17.1 Solved Examples

Introduction of AC Circuits

Important Definitions

Comparison of Alternating Current and Direct Current
Representation of Sinusoidal Waveform

1.21.1 Significance of Sine Wave

1.21.2 Different Forms of E.M.F Equation
Representation of Alternating Quantities

1.22.1 Instantaneous Values

1.22.2 RMS (or) Virtual (or) Effective Value of AC
1.22.3 Average (or) Mean Value of AC

1.22.4 Form Factor

1.22.5 Peak Factor

1.22.6 Pecak Value (or) Time Period of A.C
1.22.7 Solved Examples

Phase relations

1.23.1 Phase

1.23.2 Phase Difference

1.23.3 Solved Examples

Representation of an AC Quantity by a Rotating Vector
Polar and rectangular form of Complex Numbers
Phasor Algebra

Mathematical Representation of Phasors

Solved Examples

Concept of Real, Reactive Power

Apparent Power and Complex Power

Power Factor

1.31.1 Solved Examples

Analysis of Single Phase AC Circuit

1.32.1 AC Through Pure Resistance

1.32.2 AC Through Pure Inductance

1.32.3 AC Through Capacitance

41
46
46
50
50
52
52
52
52
53
55
56
56
37
57
61
61
62
64
64
65
66
67
69
70
71
72
73
74
74
75
76




1.33

2.10

1.32.4 RL Series Circuit

1.32.5 RC Series Circuit

1.32.6 RLC Series Circuit
Representation Parallel AC Circuits
1.33.1 RL Parallel Circuit

1.33.2 RC Parallel Circuit

1.33.3 RLC Parallel Circuit

1.33.4 Solved Examples

Outcomes

Review Questions

Multiple Choice Questions

‘ Unit-Il; Machines and Measuring lnstrumcntsj

Objectives

Introduction

Revision Magnetism

2.2.1 Laws of Magnetism

2.2.2  Magnetic Field

2.2.3 Magnetic Flux

Revision of Electromagnetism

2.3.1 Right Hand Thumb Rule

2.3.2  Magnetic Field Due to Circular Conductor
Generator Principle

Construction of DC Generator

2.5.1 Stator Parts

Introduction DC Motor

D.C Motor

DC Motor Principle

2.8.1 Fleming Left Hand Rule

Back EMF

2.9.1 Significance of Back emf in DC Motor
2.9.2 Voltage Equation of a Motor

Introduction of Transformer

77
19
81
84
84
85
86
87
93
93
94

100
100
100
100
101
101
101
101
102
102
108
109
111

111

112
112
115
116
117
117
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2.11 Transformer 119

2.11.1 Constructional Details of Transformer 119
2.11.2 Principle & Operation of Transformer 121
2.12 Introduction of Induction Motor 122
2.13 Induction Motor 122
2.13.1 Three Phase Induction Motor 123
2.13.2 Construction of 3-Phase Induction Motors 123
2.13.3 Comparison Between Slip Ring and Squirrel Cage Rotors 126
2.13.4 Applicatuions of Squirrel Cage and Slip Ring Rotors 127
2.14 Working of 3-Phase Induction Motoers 127
2.14.1 Solved Examples 129
2.15 Introduetion of Alternator 130
2.16 Construction of Alternator 130

2.16.1 Difference between Cylind-rical and Salient Pole Rotors used in Large

Alternators 133

2.17 PMMC 134

2.17.1 Deflecting Torque and Controlling Torque 157

2.17.2 Characteristics of PMMC Meter 138

2.18 Working Principle of Moving-iron Ammeter 139

2.18.1 Classification 141

2.19 Wheatstone’s Bridge 143

2.19.1 Sensitivity of Wheatstone Bridge 145

2.19.2 Wheatstone Bridge Under Small Unbalance 147

2.19.3 Solved Examples 148

2.20 Outcomes 151

2.21 Review Questions 152

2.22 Multiple Choice Questions 152
[ Unit-111: Energy Resources, Electricity Bill & Safety Measmcﬁ

3.0  Objectivie 156

3.1 Introduction 156

3.2 Conventional Sources of Energy 157

3.3  Non - Conventional Energy of Sources 157
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3.4
3.5
3.6
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3.14
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Introduction Steam power Plant

Schematic Arrangement of Steam Power Station
Choice of Site for Steam Power Stations
Efficiency of Steam Power Station

Equipment of Steam Power Station

Chimney

3.9.1 Differents Types of Chimney

Cooling Towers Need of Cooling Towers

Solved Examples

Elements of Hydroelectric Power Station

Nuclear Power Station

3.13.1 Various Factors Associated with Rapid Growth of Nuclear Power

Industry
Nuglear Fission and Chain Reaction
3.14.1 Differentiate between Fission and Fusion
3.14.2 Difference between Fissile and Fertile Materials
3.14.3 Differentiate Natural and Enriched Uranium
Various Radiations that are Emitted from a Nuclear Fission Process
Nuclear Fuel
Types of Fuels
Wind Energy
[nside the Wind Turbine
Terminology used in Wind Power Generation
3.20.1 Definition of Various terms used in Wind Power Generation
Wind Energy Conversion
3.21.1 The Power in the Wind
Fuel Cells
Solar Energy
3.23.1 Physics of the Sun
3.23.2 Applications of Solar Energy
3.23.3 Solar Heaters
Conversion of Solar Energy (Thermal & Photo-Conversion)

Photovoltaic Energy Conversion

158
159
161
162
163
168
169
169
171
172
178

178
179
180
180
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182
183
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185
186
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188
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3.40
3.41
3.42
3.43

3.44

Cx )

Photovoltaic Cells or Solar Cells

Power Rating of Household Appliances

Tarill

Two Part TarilT

Electricity Bill

Introduction Equipment Safety Measures
Definitions

Fuses

3.33.1 Types of Fuses

3.33.2 Advantages and Disadvantages of Fuses
Switch Fuse Units

Circuit Breaker

3.35.1 The Trip-Circuit

Miniature Circuit Breaker

3.36.1 Advantages, Disadvantages and Applications
Carth Leakage Circuit Breaker (ELCB)

3.37.1 Advantages and Disadvantages
Moulded Case Circuit Breaker

3.38.1 Features

3.38.2 Advantages and Disadvantages

Earthing

3.39.1 Necessity of Earthing

Components of Earthing System

Types of Earthing

Advantages of Earthing

Uses of Earthing

Electrical Shock -

3.44.1 Causes

3.44.2 Different Ways to Experience Electrical Shock
3.44.3 Effects of Shock on the Human Body
3444 Effects of Electric Shock and Electrocution

3.44.5 Electrical Injury

196
198
199
200
200
200
201
202
202
203
204
205
205
206
207
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211
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217
218
218
219
219
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3.46
347
3.48

1.0
1.1

1.4
1.5

1.6

1.7

[
1.10

Types of Electric Shocks
Qutcomes

Review Questions
Multiple Choice Questions

Part-B: Basic Electronics Enginecring

[ Unit-I: Semiconductor Dcviccs]

Objectives
introduction
Evolution of Electronics
Types of Electronic Materials
1.3.1 Conductors (Metals)
1.3.2  Semiconductors
1.3.2.1 Energy Band Diagram of Semiconductors
1.3.3 Insulators
1.3.4 Classification of Semiconductor Materials
[.3.5 Classification of Extrinsic Semiconductor
1.3.6 Differences between Intrinsic and Extrinsic Semiconductors
1.3.7 Differences between N-type and P-type Semiconductors
1.3.8  Majority and Minority Carriers in P and N Type Materials
PN Junction
Qualitative Theory of P-N Junction
1.5.1 Depletion Region
1.5.2 Barrier Potential
PN Junction as a Diode
No Bias Across the P-N Junction (V,, =0V)
Biasing P-N Junction

1.8.1 P-N Junction with Forward Bias (V, >0V)

1.82 P-N Junction with Reverse Biased (V,, <0V)
Voltage-Current (v-i) Characteristics of Diode
Applications of PN Junction Diode

Zener Diode

222
223
223
224

230
230
230
233
233
234
234
236
236
237
239
239
240
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242
244
245
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112
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1.14

1.15
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L17

1.18
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1.20

1.21

X1l

1.11.1 Current-Voltage Characteristics
1.11.2  Applications of Zener Diode
1.11.3 Difference between Diode and Zener Diode
1.11.4 Advantages of Zener Diode
1.11.5 Drawbacks of Zener Diode
1.11.6  Comparison of Zener and PN Junction Diode
Zener Effect
Junction Transistors
[.13.1 Construction of Transistors
1.13.2 Transistor Terminals
1.13.3 Operation of BJT Transistors
PNP and NPN Transistors
1.14.1 Current Components in BJT
Transistor Junction Voltage and Current Rating
Current Gains (a,f and y) in CB, CE and CC
Transistor Configurations
1.17.1 Common Base Characteristics
1.17.1.1 Early Effect
1.17.2 Common Emitter Characteristics
1.17.3 Common Collector Characteristics
[.17.4 Relation between a, 3,y
1.17.5 Comparision of CE, CC and CB configuration
Transistor Biasing
Small Signal Amplilier
Analysis of CE Amplifiers
1.20.1 Common Emitter Amplifier
1.20.1.1 Input Resistance of the Amplifier Circuit(R,)
1.20.1.2 Output Resistance of an Amplifier Circuit(R )
1.20.1.3 Current Gain(A,)
1.20.1.4 Voltage Gain(A,)
1.20.1.5 Power Gain

Outcomes

253
238
255
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1.22 Review Questions 287

1.23 Multiple Choice Questions 287
Unit-11: Basic Electronic Circuits and InstrumenttaionJ
2.0 Objectives 298
2.1 Introduction 298
2.2 Rectifiers 298
2.2.1 Need of Rectifiers in Power Supplies 298
222  Regulated Power Supply 299
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3.3.3  Octal Number System

3.3.4 Hexadecimal Number System
Conversion of Numbers from one Radix to Another Radix
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383
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Boolean Algebra and Laws
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Basic Theorems
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Introduction to Programming

Course Outcomes
A student after completion of the course will be able to

1. Understand basics of computers, the concept of algorithm and algorithmic thinking.

o

Analyse a problem and develop an algorithm to solve it.

(5]

Implement various algorithms using the C programming language.

4, Understand more advanced features of C language.

wn

Develop problem-solving skills and the ability to debug and optimize the code.

[ Unit-I: Introduction to Programming and Problem Solving ]

History of Computers, Basic organization of a computer: ALU, input-output units, memory,
program counter, Introduction to Programming Languages, Basics of a Computer Program-
Algorithms, flowcharts (Using Dia Tool), pseudo code. Introduction to Compilation and Execution,
Primitive Data Types, Variables, and Constants, Basic Input and Output, Operations, Type

Conversion, and Casting.

Problem solving techniques: Algorithmic approach, characteristics of algorithm, Problem
solving strategies: Top-down approach, Bottom-up approach, Time and space complexities of

algorithms.

ﬁjnit—ll: Control Structures}

Simple sequential programs Conditional Statements (if. if-else, switch), Loops (for, while, dowhile)
Break and Continue.

~ Unit-111: Arrays and Strings]

Arrays indexing, memory model, programs with array of integers, two dimensional arrays,

Introduction to Strings.

[Unit-l\/z Pointers & User Defined Data typcs)

Pointers, dereferencing and address operators, pointer and address arithmetic, array manipulation

using pointers, User-defined data types-Structures and Unions.

il



L Unit-V: Functions & File Handling J

Introduction to Functions, Function Declaration and Definition, Function call Return Types and
Arguments, modifying parameters inside functions using pointers, arrays as parameters. Scope

and Lifetime of Variables, Basics of File Handling.
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Objectives
Introduction
Classification of Computers

Overview of a Computer

Components of a Computer

Computing Environments

Introduction to OS

1.6.1 Classification of Operating System

1.6.2  Purpose of Operating System

1.6.3  Functions of Operating System

Classification of Programming Languages

Creating and Running Programs

Number System

1.9.1  Binary, Decimal, [Texadecimal and Octal Conversions
Storing Integers

1.10.1 Storing Real Numbers

Summary

Key Terms

Exercises

Multiple Choice Questions

LChaptcr—Z: Problem Solving and Algorthms }

Objectives
[ntroduction to Algorithms

Problem Solving

2.2.1  Steps Involved in Solving Logical and Numerical Problems
Characteristics of an Algorithm

Strategy for Designing Algorithms

Different Ways ot Stating Algorithms

2.5.1 Step-form, Pseudo-code, Flowchart

Structured Programming Concept

Implementation of Algorithms

Analysis of Algorithms

2.8.1 Efficiency of an Algorithm

Simple Examples of the Algorithm

Pseudo Code

Flow Charts

2.11.1 Types of Flow Charts

2.11.2 Advantages of Flowcharts

Ld b = =
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26
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31
31
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35
35
36
37
37
39
40
40
40
41
41
42
43
44
46
47
48



2.11.3 Differences between Flowchart and Algorithm 48

2.11.4 Limitations of Flowcharts 48
2.12 Program Development Steps 50
2.13 Tracing an Algorithm to Depict Logic 51
2.14 Specification for Converting Algorithms into Programs 52
2.15 Additional Algorithms and Flowcharts 53
2.16 Summary 64
2.17 Key Terms 64
2.18 Exercises 65
2.19 Multiple Choice Questions 65

( Chapter-3: Basics of ‘C” }

3.0 Objectives 69

3.1 Introduction of *C’ 69

3.2 Characteristics of *C” Language 71

3 C’ Features 71

3.4 *C’ Limitations 72

3.5 Basic Structure of “C’ Program 72

3.6 Writing the First C Program, Comments 75

3.6.1 Compiling and Lxecuting C Programs 76

3.6.2  Syntax and Logical Errors in Compilation 17

3.7 Program Statements 78

3.8 *C’ Tokens 79

3.8.1 Keywords 79

3.8.2 Identifiers 80

3.83 Constants 30

3.8.4 Escape Sequences 82

3.8.5 Special Symbols 82

3.8.6  *C’ Operators 83

3.8.7 Variables 83

3.9 Basic Data Types in C 88

3.10 Operators 91

3.10.1 Arithmetic Operators 92

3.10.2 Relational Operators 94

3.10.3 Logical Operators 95

3.10.4 Assignment Operators 98
3.10.5 Increment and Decrement Operators 101
3.10.6 Conditional Operators 103
3.10.7 Bitwise Operators 104
3.10.8 Special Operators 109
3.11 Expressions and Evaluation 112
3.12 Precedence and Associativity 115




3.13
3.14
3.15

3.16
3.17
3.17
3.18
3.19
3.20

4.0
4.1
42

~
rod

44

4.5

4.6
4.7

4.8
4.9

Type Conversions

Type Casting

[nput and Output Functions

3.15.1 Formatted Input and Qutpul Functions
3.15.2 Non-formatted Input and Qutput Functions
Additional Programs

Common Programming Errors

Summary

Key Terms

Exercises

Multiple Choice Questions .

[Chapter—4: Control Statementsj

Objectives
[ntroduction
Statements
Decision Making (or) Conditional Statements
43.1 if, if-else, nested if, nested if-else and else if Statements
4.3.1.1 if Statement (One-Way (if) Selection)
4.3.1.2 if....else Statement (Two-way selection)
4.3.1.3 Nested if Statements
4.3.1.4 else-if Statement
4.3.1.5 Dangling else Problem
4.3.1.6 nested if-else Statements
4.3.2 Multiway Selection: switch case Statements
Repetition
44.1 Concept of Loop
Looping Statements
4.5.1 while Loop/while Statements
4.5.2 do-while Loop/do-while Statements
4.5.3 for Loop/for Statements
4.54  Use of Comma Operator in for Loop
Nested Loops
Special Control Statement
4.7.1  goto Statement
472 break Statement
473 continue Statement
4.7.4  Return Statement
4.7.5 exit Statement
4.7.6  Difference between break and continue Statements

4.7.7  null Statement
Applications of Loops

Additional Programs

119
120
124
124
126
128
131
139
139
141
142

149
149
150
150
151
151
153
154
155
157
158
160
163
163
164
164
166
168
170
172
177
177
179
180
182
183
184

185
185

186

i1



4.10
4.11
4.12
4.13

4.14
4.15

4.16

S0
5.1
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2.3
5.4
30

5.6

b W

5.8

59

5.10
5.11
5.12
5.3
5.14
5.15
5.16
3.17
5.18
5.19
5.20
5.21

Factoring Methods

Common Programming Lrrors
Additional Gate Questions
Summary

Key Terms

Exercises

Multiple Choice Qucstionsﬂ;w_“_m_ e
i}-Ch'apt-cr—S: Arrays and Stringé ‘

Objectives - e

Introduction

Arrays Concepts

5.2.1 Declaration of Arrays

5.2.2  Initialization of Arrays

523 Accessing Array Elements
5.2.4 Storing Array LElements
Calculating the Length of the Array
Using Arrays in C

Types of Arrays

5.5.1  One Dimensional Array

5.5.2 'I'woDimensional Arrays

5.5.3 Multi Dimensional Arrays

5.54  Comparison of Single Dimensional and Multi Dimensional Arrays
Examples of Two Dimensional Arrays
5.6.1 Addition of Arrays

5.6.2  Subtraction of Arrays

5.6.3 Multiplication of Arrays
Sparse Maltrices

Common Programming LErrors

Strings

String Header or *C’ Library Functions for Strings
*C? Strings

Handling Strings as Array of Characters
string Input/Output Functions

String Handling/Manipulation Functions
String/Data Conversion

Miscellancous String Functions

Arrays of Strings

Additional Examples

Common Programming Lrrors
Summary

Key Terms

189
194
204
206

206
206

207

219
220
220
222
224
226
228
229
230
232
232
235
238
240
242
242
243
244
248
251
253
255
256
257
258
261
267
269
270
273
279
281
281




5.22 Exercises 282
5.23 Multiple Choice Questions 283
LChaptel‘-ﬁz Funetions 1

6.0  Objectives T 291
6.1 Introduction 292
6.2 Designing Structured Programs 292
6.3  Concepts of Function 292
6.3.1 Purpose of Function 294
6.4 Functionsin C 294
6.4.1 TFunction Prototype Declaration 294
6.4.2  Function Definition 294
6.4.3  Function Calling 296
6.44 Delining and Accessing of Functions 297
6.4.5 Return Statement 297
6.4.6  Characteristics of Function 298
6.5 Passing Arguments (or) Passing Parameters 299
6.5.1 Formal Parameters and Actual Parameters 300
6.5.2 Mechanism of Passing Parameters 301
6.53 Differences between Call-by-Value and Call-by-reference 303
6.54 Passing Variable Number of Arguments to a Function 305
6.6 Void Functions 306
6.7 Function Invocation and Function Execution 306
6.8  Nesting of Functions 307
6.9 User Defined Functions 308

6.9.1 Functions with no Arguments and no Return Values (no communication) 309
6.9.2  Functions with Arguments but no Return Values (one way communication) 310

6.9.3  Functions with no Arguments and Return Values 312
6.94  Functions with Arguments and Return Values(two way communication) 312
6.10 Standard/Library Functions 315
6.10.1 Built—in Functions 317
6.11 Static Functions 319
6.12 Scope of Variables 320
6.12.1 Scope Rules 320
6.13 Storage Classes 323
6.13.1 Auto Storage Class 324
6.13.2 Extern Storage Class 324
6.13.3 Register Storage Class 825
6.13.4 Static Storage Class 325
6.13.5 Comparison of Different Storage Class Variables 326
6.14 Passing Arrays to Functions 329
6.15 Inter Function communication 330
6.16 Type Qualifiers 332
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0.17

6.18
6.19
6.20

6.21
6.22
0.23
6.24
6.25
6.26
6.2

7.0
7.1
7.2

s
74
75
7%

By
7.8

7%
7.10
#.10
7.12
713
7.14

Vi

Recursion

6.17.1 Recursive Functions
6.17.2 Advantages of Recursion

6.17.3 Limitations of Recursion

6.17.4 Types of Recursion

Towers of Hanoi

Recursion VS Iteration

User Defined Functions

6.20.1 Introduction

6.20.2 Need for User Defined Functions
6.20.3 Return Values and Their Types
0.20.4 Functions Returning Non-integers
Additional Programs

Tips and Programming Errors
Solved Gate Questions
Surmmary

Key Terms

Exercises

Multiple Choice Questions

( Chapter-7: Pointers

)

== 4

Objectives
Introduction
Pointers
7.2.1  Declaring Pointer Variables

7.2.2  Assigning Pointers

7.2.3 Initialization of a Pointer

724 Accessing Pointer’s Contents

Address and Indirection Operator

Uses of Pointers

Disadvantages of Pointers

Arrays and Pointers

7.6.1 Relationship between Pointers and Arrays
Array of Pointers

Dynamic Memory Allocation

7.8.1  Dynamic Allocation of Arrays
Operations on Pointers

Pointers to Pointers

Null Pointers

Pointers for inter Function Communication
Pointers and Strings

Dangling Pointer

334
334
335
335
338
341
345
345
345
345
346
347
348
351
355
365
366
366
367

379
379
380
380
381
382
383
384
385
385
385
389
389
391
394
396
402
404
405
406
408




7.15 Pointer to Array

7.16 Passing Pointers as Arguments to Functions
7.17 Pointers to Functions

7.17.1 Function Returning a Pointer
7.18 Type void pointers
7.19 Difference between Array Name and Pointer
7.20 Additional Programs
7.21 Common Programming Lrrors
7.22 Solved Gate Questions
7.23 Summary
7.24 Key Terms
7.25 Exercises
7.26 Multiple Choice Questions B
“ Chapter-8: Structures and Unions i
8.0  Objectives ——— e ———
3.1  Introduction
8.2 Declaring a Structure and its Members
8.2.1 The Type Definition (typedef)
8.3 Initialization of'a Structure
8.4 Accessing Members of a Structure
8.5 Assigning Values/Operations on Structures
8.6 Size of a Structure
8.6.1 Using Sizeof Operator
8.6.2  Without Using Sizeof Operator
8.7 Array of Structures
8.8 Differences between Arrays and Structure
8.9 Nested Structures
8.10 Structures and Functions
8.11 Sell-referential Structures
8.12 Tabie Lookup
8.13 Structurcs and Pointers
8.13.1 Pointers to Structures
8.13.2 Pointers as Structure Members
8.13.3 Passing Structure Pointer as an Argument to a Function
8.14 Structures Containing Arrays
8.15 BitFields
8.16 Introduction to Unions
8.17 Unions VS Structures
8.18 Enumerated Data Types
8.19 Additional Programs
8.20 Programming Errors
8.21 Summary

408

409
411

412
414
415
416
418
421
426
426
427
427

435
436
436
437
438
439
440
441
442
442
443
446
447
448
450
453
455
455
457
459
460
464
465
469
469
470
475
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8.22
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9.0
9.1
92
8.3

9.4
9.5
9.6

9.7
9.8
9.9
9.10
9.11
9.12

9.13

9.14
9:15
9.16
9.17
9.18
9.19
9.20
921

( viii )

Key Terms
Exercises
Multiple Choice Questions

[ Chapter-9: File Handling in C |

& i

Objectives
Introduction
Using Files in C
Classification of Files
9.3.1 Differences between Text and Binary Files
File Structure

Streams

File Operations

9.6.1  Opening File

9.6.2 Reading File

9.6.3  Writing to a File

9.6.4 ClosingFiles

§.6.5 State of File

9.6.6  Appending Data to Existing Files
Standard Library Input/Output Functions for Files
Formatted File I/O Functions

Character Oriented Functions

File Handling in C

Concept of Binary files

Using Binary Files

9.12.1 State of a File

9.12.2 Opening Binary Files

9.12.3 Update Mode

9.12.4 Closing Binary Files

Standard Library Functions for Files

9.13.1 Block Input and Output Functions

9.13.2 File Status Functions

9.13.3 Positioning Functions

9.13.4 System File Operations

Accepting Command Line Arguments

Files of Records, Random Access to Files of Records
Converting File Type

Additional Programs

Programming Errors

Summary

Exercise

Multiple Choice Questions

476
477
478

483
484
484
485
486
486
487
488
489
491
491
492
494
494
495
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500
504
505
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Engineering Graphics

Course Outcomes

1. Understand the principles of engineering drawing, including engineering curves, scales,

orthographic and isometric projections.

2

Draw and interpret orthographic projections of points, lines, planes and solids in front, top
and side views.
3. Understand and draw projection of solids in various positions in first quadrant.
4. Explain principles behind development of surfaces.
5. Prepare isometric and perspective sections of simple solids.

(_unit-1_|
Introduction: Lines, Lettering and Dimensioning, Geometrical Constructions and Constructing
regular polygons by general methods.
Curves: construction of ellipse, parabola and hyperbola by general, Cycloids, Involutes, Normal
and tangent to Curves.
Scales: Plain scales, diagonal scales and vernier scales.

Unit-11 !

Orthographic Projections: Relerence plane, importance of reference lines or Plane, Projections
of a point situated in any one of the four quadrants.
Projections of Straight Lines: Projections of straight lines parallel to both reference planes,
perpendicular to one reference plane and parallel to other reference plane, inclined to one reference

plane and parallel to the other reference plane. Projections of Straight Line Inclined to both the

reference planes

Projections of Planes: regular planes Perpendicular to both reference planes, parallel to one

reference plane and inclined to the other reference plane; plane inclined to both the reference

Unit-111 i

Projections of Solids: Types of solids: Polyhedra and Solids of revolution. Projections ol solids

planes.

in simple positions: Axis perpendicular to horizontal plane, Axis perpendicular to vertical plane
and Axis parallel to both the reference planes, Projection of Solids with axis inclined to one
reference plane and parallel to another plane.




(Unit-1V
Sections of Solids: Perpendicular and inclined section planes, Scctional views and True shape

of section, Sections of'solids in simple position only.
Development of Surfaces: Methods of Development: Parallel line development and radial line
development. Development of a cube, prism, cylinder, pyramid and cone.

(v
Conversion of Views: Conversion of isometric views to orthographic views; Conversion of
orthographic views 1o isometric views.
Computer graphics: Creating 2D&3D drawings ofobjects including PCB and Transformations

using Auto CAD (Not for end examination).




Engineering Graphics

1.0
[.1
1.2

1.3

1.4
1.5

1.6
1.7
1.8

[ Chapter-1: Introduction to Engineering Drawing ]

Objectives

Introduction

Engineering Drawing

1.2.1 Importance of Graphics in Design Process
1.2.2 Role of Engineering Drawing

1.2.3 BIS Codes and Conventions

Various Instruments used in Engineering Drawing
1.3.1 Drawing Templates

1.3.2 Drafting Machine

1.3.3 Mini-drafter

1.3.4 Large Size Divider

1.3.5 Small Bow Divider

1.3.6 Inking Pen

1.3.7 Stencil

Types of Lines

Drawing Sheet Sizes

[.5.1 Layout of Sheets AQ, Al, A2, A3, A4, AS
Title Block of the Drawing Sheets

Folding Drawing Sheets and Prints

Lettering

[.8.1 Types of Lettering

1.8.2 Guide Lines for Lettering

1.8.3 Salient Features of the Single Stroke Lettering
Dimensioning

1.9.1 Notation of Tools for Dimensioning

1.9.2 Shape and Size Description of Dimensioning
1.9.3 Location of Surface Finish Symbols on Drawing
1.9.4 Surface Finish in a Drawing

1.9.5 General Rules of Dimensioning

1.9.6 Aligned and Unidirectional Systems

1.9.7 Arrangement of BDimensions

1.9.8 Dimensioning Standard Features

1.10 Review Questions
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3.12

213

L Chapter-2: Geometrical Constructions }

e

Objectives
Introduction

Simple Geometrical Constructions

2
2
—

To divide a Line

Line

Bisecting a Line

[How to Bisect an Angle?
Quadrilateral
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Angle
Triangles
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Circle

Polygons

Construction of Regular Polygons by General Methods
Inscribing Polygons with Circles

Describing Polygons with Circles

Exterior and Interior angles in Regular Polygons
Review Questions

E Chapter-3: Scales j

Objectives

Intreduction

Scales

Common Types of Scales

Uses of Scale

Units of Measurement

Set of Scales

Scale Conversion

Requirements of Scales on Drawing
Representative Fraction (R.F.)
Types of Scales

Plain scales

3.11.1 Solved Problems

Diagonal

3.12.1 Comparison of Diagonal Scale from Plain Scale
Vernier Scale

44
44
44
44
46
46
47
47
47
47
48
64
66
74
80
86
87

90
90
90
90
91
91
02
93
94
94
96
96
97
106
107
116



14
16
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4.1
4.2
4.3
4.4
4.5
4.6

4.7
4.8

4.9
4.10
4.11

5.0
5.1
5.2
5.3

3.13.1 Least Count of a Vernier

3.13.2 Differences between Plain Scale and Vernier Scale
3.13.3 Comparison of Diagonal and Vernier Scales
Additional Problems

Review Questions

[ Chapter-4: Conics }

Fo

Objectives

Introduction

Conical Sections

Important Terms

Types of Conic Sections
Eccentricity

Lllipse

4.6.1 Properties of Ellipse

4.6.2 Uses

4.6.3 Applications of Ellipse
General Methods of Constructing an Ellipse
Parabola

4.8.1 Methods for Generating Parabola
4.8.2 Uses of Parabola

4.8.3 Parabola (Applications)
Hyperbola

Special Curves

Cycloidal Curves

4.11.1 Cycloid

4.11.2 Epicycloid and Hycycloid
4.11.3 Involute

2 Additional Problems

Review Questions

. Chapter-5: Orthographic Projections
f e v i

Objectives

Introduction

Principle of Projections

Methods of Projections

5.3.1 Method of Obtaining Front View

117
118
119
123
128

132
132
133
133
134
136
137
137
137
137
137
157
158
159
159
167
176
176
176
179
184
186
201

206
206
206
207
209



54

5.3

5.3.2 Method of Obtaining Top View
Orthographic Projection

3.4.1 Principles of Orthographic Projection
5.4.2 Conventional Representation

Plane of Projection

5.6 First Angle Projection

5.7

5.8
3.9

6.0
6.1
6.2

6.3
6.4

7.0
|
72
73
7.4
7.5
76

Wl
7.8

8.0
8.1
8.2
8.3
8.5

5.6.1 Features of First Angle Projection

Third Angle Projection

5.7.1 Features of Third Angle Projection

Comparison between First and Third Angle Projections
Review Questions

( Chapter-6: Projections of Points

Y e

Objectives

Introduction

Projection of Points

0.2.1 Conclusions about Projections of Points
Projections of Points in Various Quadrants

Review Questions

LChaptcr-’/: Projections of Straight Lines j

Objectives

Introduction

Fundamental Concepts
Proiections of Straight Lines
Positions of Straight Lines
Solved Problems

Traces of Staight Lines
7.6.1 Types of Traces
Additional Problems

Review Questions

LChapter—S: Projections of Planes ]ﬁ

Objectives
Introduction

Planes

Location of a Plane

Trace of a Plane

209
210
210
211
211
213
214
214
216
216
216

218
218
218
219
219
230

232
232
232
233
240
256
267
267
276
277

280
280
280
281
281



8.6
8.7
8.8
8.9

8.10
8.11
8.12

9.0
9.1
92
9.3
9.4
8.5
9.6
Q7
9.8
0.9
9.10

10.0

Representation of Perpendicular Planes

Oblique Planes

Projections of Planes parallel to one of the Reference Planes

Projections of Planes Inclined to One Reference Plane and Perpendicular
to the Other

Projections ol Oblique Planes

Additional Problems

Review Questions

L Chapter-9: Projections of Solids 1

Objectives
Introduction
Solids and Projection of Solid

Types of Solids

Projections of Solids Placed in Different Positions

Projections of a Solid with its Axis Perpendicular to HP and Parallel to VP
Axis Perpendicular to the V.P. and parallel to HP

Axis parallel to both [1.P and V.P.

Axis inclined to H.P and parallel to the V.P

Additional Problems

Review Questions

L Chapter-10: Sections of Solids }

Objectives

10.1 Introduction

10:2

Types of Sectional Views of Solids

10.3 Cutting Planes (or) Sectional Planes

10.3.1 Sectional Views

10.4 Sections of Prism and Cube

10.5 Sections of Pyramids

10.6 Sections of Cylinders

10.7 sections of Cones

10.8
10.9

11.0

Additional Problems
Review Questions
LChaptcr-ll: Development of Surfaces }

Objectives

11.1 Introduction

11.2 Principle of Development
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11.3

I1.4 Developement of Prism
[1.5 Developement of Cylinders
11.6 Development of Cones
11.7 Development of Pyramids & Cones
I1.8 Development of Lateral Surfaces of Solids With Cut-outs and Holes
1.9 Additional Problems
11.10 Review Questions
[ Chapter-12: Isometric Projectionsj
12.0  Objectives m
12.1  Inwoduction
12.2 Axonometric Projections
12.3  Principle of Isometric Projection
12,4 I[sometric Axes, Lines and Planes
12.5  TIsometric Scale
12,6 Isometric Drawing or Isometric View
12.7  Conventions
12.8 Selection of Views
12.9  Principles of Orthographic Projection
12.10 Conversion of Isometric Views to Orthographic Views
12.11 Conversion of Orthographic Views to lsometric Views
12,12 Additional Problems
12.13 Review Questions
[ Chapter-13: AutocAD |
13.0 Introduction to AutoCAD
13.1 Capabilites of AutoCAD

13.5
13.6

Methods of Development

Advantages of AutoCAD

3 Man features of AutoCAD

AutoCAD commands

13.4.1 Starting AutoCAD

13.4.2 AutoCAD Screen

How do you communicate with AutoCAD
Command Aliases

13.6.1 Line Command
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13.6.2 Polyline Command
13.6.3 Orthogonal Lines
13.6.4 Rectangle Command
13.6.5 Circles
13.6.6 Arc Command
13.6.7 Spline
13.6.8 Lditing Polylines
13.6.9 PEDIT Options
13.6.10 Move Command
13.6.11 Copy Command
13.7 Offset Command
13.7.1 Offset Distance
13..7.2 Explode Command
13.7.3 Extend
13.7.4 Stretch
[3.7.5 'Trim
13.7.6 Break
13.7.7 Mirror
13.7.8 Rotate
13.7.9 Scale
13.8 Text Command
13.8.1 Text
13.8.2 DTEXT (Dynamic Text)
13.8.3 Introduction to Layers and Layer Dialog Box
13.8.4 Layer Options
13.8.5 Layer Shorteuts
13.8.6 Color Command
13.8.8 By Block
13.9 Linetypes
13.9.1 Loading and Changing Linetypes
13.10 Lineweights
13.10.1 Loading and Changing Lineweights
13.10.2 Object Properties
13.10.3 BHATCH Command
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13.10.4 Measuring Distances
13.10.5 Linear Dimensions
13.10.6  Aligned Dimensions
13.10.7  Arclength Dimensions
13.10.8 Radial Dimensions
13.10.9  Angular and Jogged Dimensions
13.10.10 Baseline Dimensions
13.10.11 Continued Dimensions
13.10.12 Leaders
13.10.13 Leader Settings
13.10.14 Quick Dimensions
13.10.15 Modifying Dimensions
13.10.15.1 DDEDIT
13.10.15.2 Stretching Dimensions

13.10.16 Dimtedit
13.10.17 Dimension Edit Commands
13.10.18 Ordinate Dimensions
13.10.19 Calculating Arcas

13.11 Plot Settings
[3.11.1 On-Line Help

13.12 Specifying the Units for the Drawing
13.12.1 Shortcuts
13.12.2  Saving your Work
13.12.3 Plotting
13.12.4 Ending the Program

13.13 Two Dimensional Drawing
13.13.1 2D Drawing Practices
13.13.2 Student Exercises

13.14 Review Questions
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