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Physics is the liberal arts of high technology

This books is based on the common core syllabus of State Board of Technical
Education, Haryana. It explains, in simple and systematic manner, the basic
principles and applications of Applied Physics-II for diploma students. The book
would serve as an excellent text for first year diploma students.

Physics is a fundamental science, and those who study it will gain an
understanding of the basic laws that govern everything from the very small subatomic
to the very large cosmic scale. The study of physics provides us with an unparalleled
power of analysis that is useful in the daily life. This first edition of Applied Physics-
II, contains material for the new syllabus. It includes a chapter I about Applications
of Sound waves, along with many discussion question Sound waves and their
propagation and applications etc., Chapter II covers Principles of optics in an asy
and interesting way, Chapter III covers Electrostatics effectively with examples,
similarly whole syllabus is covered very clearly and in an easy way. The questions
at the end of each chapter will increase the knowledge of students. The book contains
many example questions and answers that are meant to make the student more
confortable with solving problems. Some are more involved than others. There are
also questions at the end of each chapter, which the student should attempt to answer
to test his or her understanding. (Starting a physics course at this level knows the
basics of trigonometry and is confortable with simple algebraic manipulations). In
the end of each chapter Hindi Version of most of the topics of the chapter is given
for the better knowledge of our students.

Applied Physics is not watered-down physics. It is advanced physics. It covers
the most interesting and most important topics. Students recognize the value of
what they are learning, and are naturally motivated to do well. In every chapter
they find material they want to share with their friends, roommates, and parents.

The response to this nee approach is going to be fantastics. Many of the students
previously hated physics, and swore (after their high school class) never to take
it again. But they will drawn, like moths to a flame, to a subject they find fascinating
and important. My job is to make sure their craving is fulfilled, and that they won’t
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be burnde again. These students come to college to learn, and they will feel happiest
when they sense their knowledge and abilities growing.

Students don’t take the course because it is easy; it isn’t. It covers an enormous
amount of material. But every chapter is full of information that is evidently
important. That’s why students will sign up. They don’t want to be entertained.
They want a good course, well taught, that fills them with important information
and the ability to use it well. They are proud to take this course, but more imporantly,
they will feel very proud that they are going to enjoy it.

Physics is the liberal arts of high technology. Understand physics, and never
again be intimidated by technological advances. This book is designed to attract
student, and each teach them the physics they need to know to be an effective
engineer.

I wish to thank my husband. Er. Vikas Sharma, for his great help and support. I
am thankful to my respected, loving and caring parents S. Swaran Singh and
Mrs. Satvinder Kaur, my dear sister Sweety and my brothers for their love and
support they give me time to time. I am indebted to fellow my Computer lab
supervisor Mr. Ashok, Mr. Sunny, Mr. Mintoo for they cooperation during typing
the matter and drawing the related figures on computer—I thank him sincerely. I
would like to thank, Dr. Rajiv Kumar Jain, Managing Director, Vayu Education of
India, Darya Ganj, New Delhi-11002 the publisher of this book.

—Author
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SYLLABUS

APPLIED PHYSICS - II
L T P

3 - 2

RATIONALE
Applied Physics includes the study of a large number of diverse topics related to things

that go in the world around us. It aims to give an understanding of this world both by
observation and prediction of the way in which objects behave. Concrete use of physical
principles and analysis in various fields of engineering and technology are given prominence
in the course content.

Note: Teachers  should give examples of engineering/technology applications
of various concepts and principles in each topic so that students are able to
appreciate learning of these concepts and principles.

DETAILED CONTENTS

1. Waves and Vibrations (10 hrs)
1.1. Definition of wave with examples
1.2. Types of wave motion, transverse and longitudinal wave motion with examples
1.3. Relation between velocity of wave, frequency and wave length of a wave (v = n ? )
1.4. Simple harmonic motion: definition, expression for displacement, velocity, acceleration,

time period, frequency in S.H.M.
1.5. Vibration of spring mass system, cantilever and determination of their time period.
1.6. Free, forced and resonant vibrations with examples

2. Applications of Sound Waves (10 hrs)
2.1 Acoustics of buildings-reverberation, reverberation time, echo, noise, coefficient of

absorption of sound, methods to control reverberation time
2.2 Ultrasonics-Methods of production (magnetostriction oscillator only) and their

engineering applications to cold welding, drilling, cleaning and SONAR

3. Principles of Optics (10 hrs)
3.1 Lenses, reflection & refraction of light, refractive index, lens formula (no derivation),

real and virtual image, magnification.
3.2 Power of lens, microscope, telescope (definition only)
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3.3 Total internal reflection, critical angle and conditions for total internal reflection.

4. Electrostatics (12 hrs)
4.1 Coulomb's law, unit charge
4.2 Gauss's Law
4.3 Electric field intensity and electric potential (definition and units only)
4.4 Application of Gauss's Law to straight charged conductor, plane charged sheet
4.5 Capacitance, capacitance of parallel plate capacitor, series and parallel combination

of capacitors
4.6 Dielectric and its effect on capacitors, dielectric constant and dielectric breakdown

5.1 Definition of electric current, resistance , potential & their units.
5.2 Ohm's law
5.3 Specific resistance, series and parallel combination of  resistances, effect of

temperature on resistance.
5.4 Kirchhoff's laws, Wheatstone bridge
5.5 Heating effect of current and concept of electric power

6.1 Types of materials (insulator, semi-conductor, conductor), intrinsic and extrinsic semi
conductor, p-n junction diode and its characteristics

6.2 Diode as rectifier-half wave and full wave rectifier, semi conductor transistor pnp
and npn (introduction only)

7.1 Lasers: concept of energy levels, ionizations and excitation potentials; spontaneous
and stimulated emission; population inversion, Laser, types of lasers, ruby laser and
applications of laser

7.2 Fiber optics: Introduction and applications
7.3 Super conductivity: Phenomenon of super conductivity, Type I and  Type II super

conductor and its applications

LIST OF PRACTICALS
1. To determine and verify the time period of cantilever.
2. To determine time period of Simple Pendulum.
3. To verify ohm's law.
4. To verify law of resistance in series.
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5. To verify law of resistances in parallel.
6. To find resistance of galvanometer by half deflection method.
7. To convert a galvanometer into an ammeter of given range.
8. To convert a galvanometer into a voltmeter of given range.
9. To study and verify laws of reflection using mirrors.

S.No Time Allotted Marks Allotted
(Hrs.) (%)

1 10 14
2 10 14
3 10 14
4 12 20
5 10 16
6 06 12
7 06 10

Total 64 100
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Waves are everywhere. Whether we recognize it or not, we encounter waves on a
daily basis. Sound waves, visible light waves, radio waves, microwaves, water waves,
sine waves, cosine waves, stadium waves, earthquake waves, waves on a string, and
slinky waves and are just a few of the examples of our daily encounters with waves.
In addition to waves, there is a variety of phenomenon in our physical world which
resembles waves so closely that we can describe such phenomenon as being wavelike.
The motion of a pendulum, the motion of a mass suspended by a spring, the motion
of a child on a swing, and the “Hello, Good Morning!” wave of the hand can be thought
of as wavelike phenomena. Waves (and wavelike phenomena) are everywhere! A
wave can be described as a disturbance that travels through a medium from one
location to another location. . Consider a spring (slinky) wave as an example of a
wave. When the spring is stretched from end to end and is held at rest, it assumes a
natural position known as the equilibrium or rest position. The coils of the spring
naturally assume this position,
spaced equally far apart. To
introduce a wave into the
spring, the first particle is
displaced or moved from its
equilibrium or rest position. The
particle might be moved
upwards or downwards,
forwards or backwards; but once
moved, it is returned to its
original equilibrium or rest
position. The act of moving the
first coil of the spring in a given
direction and then returning it
to its equilibrium position
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creates a disturbance in the spring. We can then observe this disturbance moving
through the spring from one end to the other. If the first coil of the spring is given a
single back-and-forth vibration, then we call the observed motion of the disturbance
through the spring a spring pulse. A pulse is a single disturbance moving through a
medium from one location to another location. However, if the first coil of the spring
is continuously and periodically vibrated in a back-and-forth manner, we would
observe a repeating disturbance moving within the spring which endures over some
prolonged period of time. The repeating and periodic disturbance which moves
through a medium from one location to another is referred to as a wave.

A  medium is a substance or material
which carries the wave. Consider the
presence of a wave in a spring. The
first coil becomes disturbed and
begins to push or pull on the second
coil; this push or pull on the second
coil will displace the second coil from
its equilibrium position. As the second
coil becomes displaced, it begins to
push or pull on the third coil; the push
or pull on the third coil displaces it from its equilibrium position. As the third coil
becomes displaced, it begins to push or pull on the fourth coil. This process continues
in consecutive manner, with each individual particle acting to displace the adjacent
particle. Subsequently,
the disturbance travels
through the medium. The
medium can be pictured
as a series of particles
connected by springs. As
one particle moves, the
spring connecting it to the
next particle begins to
stretch and apply a force
to its adjacent neighbor.
As this neighbor begins to
move, the spring
attaching this neighbor to
its neighbor begins to stretch and apply a force on its adjacent neighbor.

So, a wave can be defined as:
"A wave is a disturbance that propagates (travels) through space and time,

usually by transport of energy."
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Waves travel and transfer energy from one point to another, often with no permanent
displacement of the particles of the medium—that is, with little or no associated
mass transport.

There are also waves capable of traveling through a vacuum, e.g. electromagnetic
radiation (including visible light, ultraviolet radiation, infrared radiation, gamma
rays, X-rays, and radio waves).

When a wave is present in a medium (that is, when there is a disturbance moving
through a medium), the individual particles of the medium are only temporarily
displaced from their rest position. There is always a force acting upon the particles
which restores them to their original position. In a spring wave, each coil of the
spring ultimately returns to its original position. In a water wave, each molecule of
the water ultimately returns to its original position. It is for this reason, that a
wave is said to involve the movement of a disturbance without the movement of
matter. The particles of the medium (water molecules, slinky coils, stadium fans)
simply vibrate about a fixed position as the pattern of the disturbance moves from
one location to another location.

Waves are said to be an energy transport phenomenon. As a disturbance
moves through a medium from one particle to its adjacent particle, energy is being
transported from one end of the medium to the other. In a slinky wave, a person
imparts energy to the first coil by doing work upon it. The first coil receives a large
amount of energy which it subsequently transfers to the second coil. When the first
coil returns to its original position, it possesses the same amount of energy as it had
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