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This book, with analytical solutions to 260 select problems, is primarily designed for the second year core
course on materials science. The treatment of the book reflects the author’s experience of teaching this
course comprehensively at IIT-Kanpur for a number of years to the students of engineering and 5-year
integrated disciplines.

The problems have been categorised into five sections covering a wide range of solid state properties.
Section 1 deals with the dual representation of a wave and a particle and then comprehensively explains the
behaviour of particles within potential barriers. It provides solutions to the problems that how the energy
levels of a free atom lead to the formation of energy bands in solids. The statistics of the distribution of
particles in different energy states in a solid has been detailed leading to the derivation of
Maxwell–Boltzmann, Bose–Einstein, and Fermi–Dirac statistics and their mutual relationships. Quantitative
derivation of the Fermi energy has been obtained by considering free electron energy distribution in solids
and then considering Fermi–Dirac distribution as a function of temperature. The derivation of the
Richardson’s equation and the related work function has been quantitatively dealt with. The phenomenon of
tunnelling has been dealt with in terms of quantum mechanics, whereas the band structure and electronic
properties of materials are given quantitative treatment by using Fermi–Dirac distribution function.

Section 2 deals with the nature of the chemical bonds, types of bonds and their effect on properties, followed
by a detailed presentation of crystal structures of some common materials and a discussion on the structures
of C60 and carbon nanotubes. Coordination and packing in crystal structures are considered next followed by
a detailed X-ray analysis of simple crystal structures, imperfections in crystals, diffusion, phase equilibria,
and mechanical behaviour.

Section 3 deals with thermal and electrical properties and their mutual relationships. Calculations of Debye
frequency, Debye temperature, and Debye specific heat are presented in great detail. A brief section on
superconductivity considers both the conventional and the high–TC superconductors.

Sections 4 and 5 deal with the magnetic and dielectric materials, considering magnetic properties from the
point of view of the band theory of solids. Crystal structures of some common ferrites are given in detail.
Similarly, the displacement characteristics in dielectrics are considered from their charge displacements
giving rise to some degree of polarization in the materials.
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From reader reviews:

Bobbie Flores:

Now a day those who Living in the era where everything reachable by match the internet and the resources
included can be true or not require people to be aware of each facts they get. How individuals to be smart in
having any information nowadays? Of course the answer is reading a book. Examining a book can help
people out of this uncertainty Information specially this MATERIALS SCIENCE AND ENGINEERING :
PROBLEMS WITH SOLUTIONS book because this book offers you rich facts and knowledge. Of course
the knowledge in this book hundred per-cent guarantees there is no doubt in it as you know.

Tanisha Goss:

This MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS is great reserve
for you because the content that is full of information for you who all always deal with world and have to
make decision every minute. That book reveal it info accurately using great coordinate word or we can claim
no rambling sentences inside it. So if you are read the item hurriedly you can have whole data in it. Doesn't
mean it only provides you with straight forward sentences but hard core information with lovely delivering
sentences. Having MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS in
your hand like finding the world in your arm, data in it is not ridiculous just one. We can say that no
publication that offer you world in ten or fifteen small right but this guide already do that. So , this really is
good reading book. Heya Mr. and Mrs. occupied do you still doubt that?

Ladonna Warren:

The book untitled MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS
contain a lot of information on the idea. The writer explains your girlfriend idea with easy approach. The
language is very straightforward all the people, so do definitely not worry, you can easy to read the item. The
book was authored by famous author. The author will take you in the new time of literary works. You can
actually read this book because you can read on your smart phone, or program, so you can read the book
with anywhere and anytime. In a situation you wish to purchase the e-book, you can open their official web-
site as well as order it. Have a nice learn.

Rachel Wessels:

E-book is one of source of information. We can add our knowledge from it. Not only for students but in
addition native or citizen have to have book to know the upgrade information of year in order to year. As we
know those publications have many advantages. Beside all of us add our knowledge, can also bring us to
around the world. From the book MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH
SOLUTIONS we can have more advantage. Don't you to be creative people? For being creative person must
prefer to read a book. Simply choose the best book that ideal with your aim. Don't end up being doubt to
change your life at this book MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH



SOLUTIONS. You can more pleasing than now.
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