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                                         PREFACE AND ACKNOWLEDGEMENT
Modern optics and waves and is designed to meet the objectives of the National
University Commission (NUC) and National Board for Technical Education (NBTE)
for university and polytechnic students in science and engineering. The book is
specially written as a teaching aid to assist the students in tertiary Institutions in
grasping the elementary topics in physics.
The inspiration for this book arises from the author’s many years of teaching
experience, interaction with students and the key roles optics and waves played and
continue to in our daily life and advancement of mankind. The techniques adopted in
this book makes it invaluable not only to students and professionals but to all who wish
to understand the basic electronics. This book is written in a very simple and concise
manner in order to ensure easy reading and understanding
The book has been logically organized in six chapters, Chapter 1 provides reflection
and refraction at plane surfaces. Chapter two explains reflection at curve surfaces.
Chapter 3 describes refraction through thin lenses. Chapter 4 devotes to optical
instruments. Chapter 5 deals photometry and photometers. Chapter 6 treats concepts of
waves. Chapter 7 focuses on sound waves. Chapter 8 dwells on musical notes and
resonance. Chapter 9 provides insight on beats, Doppler Effect and electromagnetic
waves. Throughout chapters more attention is focused on the fundamental concepts,
large number of explicit diagrams and solved example to provide balanced coverage of
the book and to aid the readers grasp the subject clearly.
Exercises and problems have been provided at end of each chapters to help the students
prepared accordingly. Students should be able to evaluate their level of understanding
of the treated topics from their ability in solving such problems. A sound knowledge of
Advanced ‘level physics is required to understand fully the topics treated. This book is
therefore strongly recommended for science and engineering students of universities,
polytechnics, colleges of education, professionals and all lovers of knowledge.
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REFLECTION AND REFRACTION
AT PLANE SURFACES                                                                          1
 
1.1. Nature of light
Optics is an important branch of Physics, which is the study of light, its propagation,
properties and other phenomena. Light is radiant energy from a hot body that produces
the visual sensation upon the human eyes. It is a form of energy due to which we are
able to see the objects which emits light. Light is a form of energy that is transferred
from one place to another. A glance at the evolution of various theories of light put
forward by scientists will give not only an over view of the nature of light but also its
propagation and some phenomenon demonstrated by it.
1.1.1. Corpuscular theory
The corpuscular theory is the simplest theory of light in which light is assumed as the
tiny particles called ‘corpuscles’. The corpuscular theory is often referred to as particle
theory or Newton’s theory of light. sSir Isaac Newton (1672) gave the corpuscular
theory of light which was also suggested earlier by Descartes (1637) to explain the laws
of reflection and refraction. According this theory, light is emitted as tiny, massless
(negligibly small mass) and perfectly elastic particles called corpuscles. As the
corpuscles are very small, the source of light does not suffer appreciable loss of mass
even if it emits light for a long time. On account of high speed, they are unaffected by
the force of gravity and their path is a straight line in a medium of uniform refractive
index. The energy of light is the kinetic energy of these corpuscles. When these
corpuscles impinge on the retina of the eye, the vision is produced. The different size of
the corpuscles is the reason for different colours of light. When the corpuscles approach
a surface between two media, they are either attracted or repelled. The reflection of
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light is due to the repulsion of the corpuscles by the medium and refraction of light is
due to the attraction of the corpuscles by the medium. This theory could not explain the
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