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FOREWORD

Engineering has played a very significant role in the progress and expansion of mankind and
society for centuries. Engineering ideas that originated in the Indian subcontinent have had a
thoughtful impact on the world.

All India Council for Technical Education (AICTE) had always been at the forefront of assisting
Technical students in every possible manner since its inception in 1987. The goal of AICTE has
been to promote quality Technical Education and thereby take the industry to a greater heights
and ultimately turn our dear motherland India into a Modern Developed Nation. It will not be
inept to mention here that Engineers are the backbone of the modern society - better the
engineers, better the industry, and better the industry, better the country.

NEP 2020 envisages education in regional languages to all, thereby ensuring that each and
every student becomes capable and competent enough and is in a position to contribute
towards the national growth and development.

One of the spheres where AICTE had been relentlessly working from last few years was to
provide high-quality moderately priced books of International standard prepared in various
regional languages to all it’s Engineering students. These books are not only prepared keeping
in mind it’s easy language, real life examples, rich contents and but also the industry needs in
this everyday changing world. These books are as per AICTE Model Curriculum of Engineering
& Technology — 2018.

Eminent Professors from all over India with great knowledge and experience have written these
books for the benefit of academic fraternity. AICTE is confident that these books with their rich
contents will help technical students master the subjects with greater ease and quality.

AICTE appreciates the hard work of the original authors, coordinators and the translators for

their endeavour in making these Engineering subjects more lucid.

(Anil D. Sahasrabudhe)
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Preface

he book titled “Applied Physics II” is an outcome of the experience of my teaching physics courses

at UG and PG level and training of technical teachers on content specific areas in physics. The im-
portance of applied physics has been proven in all fields of technology and everyone has experienced
that Applied physics is important in the development of future technology. As a result, regardless of their
primary discipline, every diploma student must master fundamental knowledge and skills to get an un-
derstanding of technology’s potential and application.

Focus in writing this book has been on developing outcomes in the students related to applied
physics, as expected from diploma engineers and to provide learner a successful learning experience.
Method for developing unit outcomes and course outcomes adopted in the book is to connect concepts
and principle of physics with day to day life experiences and observations, in line with national educa-
tion policy (NEP) 2020. Corresponding to concept and principles, some activities and microproject are
suggested, to create interest and learning challenges in students and which would benefit their clarifica-
tion. To harness the ICT tool available for teaching learning, QR codes and ur! for the online resources
of simulation and videos are given in each unit covering almost all topics, so that it will develop element
of self-learning in the students.

In the end of each units the laboratory instructions for the practical’s related to that unit has been
provided, which will guide students and to perform the practical in the right way with necessary re-
sources required to achieve desired outcome. The laboratory instructions are designed in a way that it is
helpful to both the instructors and the students.

Students can apply the knowledge and skills they’ve gained via this reading this book and by hands-
on learning experiences in laboratory and connected activities to tackle real-world problems in their
careers.

Hussain Jeevakhan
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Outcome Based Education

Outcome based education (OBE) is based on three pillars outcome- based curriculum (OBC), out-
come-based learning teaching (OBLT) and outcome-based assessment (OBA). The learning outcomes

can be at program levels (POs), course level (COs), unit level (UOs) and session level outcomes (attained

in classroom learning, practical’s and using other basic and advanced instructional methods). The map-

ping between POs and COs & COs and UOs is given in the book so that student can connect learning

at any different level directly to the program level outcomes. Assessment is an integral part of learning

teaching process. Hence to assess learning outcomes, the difficulty level of solved and unsolved problems

given in the book matches with the cognitive level of unit learning outcomes. The course level outcomes

can be attained through unit outcome and practical outcomes( PrOs). At the end of the programme run-

ning with the aid of outcome based education, a student will be able to arrive at the following outcomes

PO-1.

PO-2.

PO-3.

PO-4.

PO-5.

PO-6.

PO-7.

Basic and Discipline specific knowledge: Apply knowledge of basic mathematics, science and
engineering fundamentals and engineering specialization to solve the engineering problems.
Problem analysis: Identify and analyse well-defined engineering problems using codified stan-
dard methods.

Design/development of solutions: Design solutions for well-defined technical problems and
assist with the design of systems components or processes to meet specified needs.
Engineering Tools, Experimentation and Testing: Apply modern engineering tools and ap-
propriate technique to conduct standard tests and measurements.

Engineering practices for society, sustainability and environment: Engineering practices for
society, sustainability and environment: Apply appropriate technology in context of society, sus-
tainability, environment and ethical practices.

Project Management: Use engineering management principles individually, as a team member
or a leader to manage projects and effectively communicate about well-defined engineering
activities.

Life-long learning: Ability to analyse individual needs and engage in updating in the context of
technological changes.

(ix)






Course Outcomes

After completion of the course the students will be able to:
CO-1: Apply the concept of waves and sound waves for various acoustics and other engineering
applications involving wave dynamics

CO-2: Use optical equipment/ instruments based on ray optics
CO-3: Select relevant capacitors in electrical circuits.

CO-4: Apply Laws of current electricity in engineering problems
CO-5: Select relevant material by analysing its magnetic properties

CO-6: Apply the basic concepts of semiconductor physics, laser and nanotechnology in solving
engineering problems

Expected Mapping with Programme Outcomes
CO‘:::;SM' (1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)
PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7
CO-1 3 1 1 2 1 - 1
CO-2 3 1 1 2 - - 1
CO-3 3 2 1 2 - - 1
CO-4 3 2 1 2 1 - 1
CO-5 3 1 1 2 - - 1
CO-6 3 1 1 1 1 - -

(xi)



Abbreviations and Symbols

List of Abbreviations

General Terms

Abbreviations Full form Abbreviations Full form
AC Alternating Current NDT Non-Destructive testing
AFM Atomic Force Microscope OHP Over Head Projector
CO Course Outcome OCT Optical Coherence Tomography
CD Compact Disc PE Potential Energy
DC Direct Current PO Programme Outcome
DVD Digital Video Disc RF Radio Frequency
DTH Direct To Home RI Refractive Index
FSD Full Scale Deflection RP Resolving Power
He-Ne Helium-Neon SHM Simple Harmonic Motion
KE Kinetic Energy SONAR Sound Navigation and Ranging
KCL Kirchhoff's Current Law SET Single Electron Transistor
KVL Kirchhoff’s Voltage Law SI International System of Units
LASER :‘;tgeh(; émggggitgn}%};gggg SEM Scanning Electron Microscope
LC Least Count STM Scanning Tunneling Microscope
LCD Liquid Crystal Display TIR Total Internal Reflection
LED Light Emitting Diode TV Television
NA Numerical Aperture uo Unit Outcome
Units Used
Abbreviations Full form Abbreviations Full form
A angstrom eV electron-volt
C coloumb kWh kilowatt hour
F farad mm millimeter
Hz hertz ms millisecond
W watt mWwW milliwatt
cm centimeter nm nanometer
daB decibel Q ohm
esu electrostatic unit pF microfarad
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List of Symbols

Symbols Description Symbols Description

Al O, Aluminum Oxide h Planck’s Constant
B Magnetic Field I Critical Angle
C Capacitance k Wave number
D Least Dist\r;ngci:snof Distinct v Velocity
Eg Band Gap Energy f Frequency
H Magnetic Intensity f, Beat Frequency
H, Coercive Magnetic field f, Eyepiece focal length
| Intensity of Magnetization f, Objective focal length
I Retentivity Magnetization v, Drift Velocity
I, Saturation Current g, Relative Permittivity
R Resistance K Specific Conductance

RT,, Reverberation Time A Wavelength
T Time period n Refractive Index
Tg Beat Period P Specific Resistance
Y Young’s modulus T Torque
C Velocity of Light ® Angular velocity
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Guidelines for Teachers

To implement Outcome Based Education (OBE) knowledge level and skill set of the students should be

enhanced. Teachers should take a major responsibility for the proper implementation of OBE. Some of

the responsibilities (not limited to) for the teachers in OBE system may be as follows:

Within reasonable constraint, they should manipulate time to the best advantage of all students.
They should assess the students only upon certain defined criterion without considering any
other potential ineligibility to discriminate them.

They should try to grow the learning abilities of the students to a certain level before they leave
the institute.

They should try to ensure that all the students are equipped with the quality knowledge as well
as competence after they finish their education.

They should always encourage the students to develop their ultimate performance capabilities.
They should facilitate and encourage group work and team work to consolidate newer approach.

They should follow Blooms taxonomy in every part of the assessment.

Bloom’s Taxonomy

Teacher should Student should be Possible Mode of
Level Check able to Assessment
Creating s:::; nts ability to Design or Create Mini project
Evaluating it;?i?ynts ability to Argue or Defend Assignment
Analysin Students ability to Differentiate or Project/Lab
ysing distinguish Distinguish Methodology
Aoplvin Students ability to use Operate or Technical Presentation/
pRlying information Demonstrate Demonstration
Studgnts aplllty to Explain or Classify Presentation/Seminar
explain the ideas
Students ability to Define or Recall Quiz
recall (or remember)

Guidelines for Students

Students should take equal responsibility for implementing the OBE. Some of the responsibilities (not

limited to) for the students in OBE system are as follows:

Students should be well aware of each UO before the start of a unit in each and every course.
Students should be well aware of each CO before the start of the course.

Students should be well aware of each PO before the start of the programme.

Students should think critically and reasonably with proper reflection and action.

Learning of the students should be connected and integrated with practical and real life
consequences.

Students should be well aware of their competency at every level of OBE.

(xviii)
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