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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:

Martin Sanchez:

People live in this new morning of lifestyle always try and and must have the spare time or they will get lot
of stress from both everyday life and work. So , if we ask do people have spare time, we will say absolutely
without a doubt. People is human not a robot. Then we consult again, what kind of activity do you possess
when the spare time coming to a person of course your answer will probably unlimited right. Then do you try
this one, reading textbooks. It can be your alternative within spending your spare time, typically the book
you have read will be MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS.

Elizabeth Cao:

Beside this specific MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS in
your phone, it may give you a way to get nearer to the new knowledge or details. The information and the
knowledge you might got here is fresh through the oven so don't be worry if you feel like an outdated people
live in narrow commune. It is good thing to have MATERIALS SCIENCE AND ENGINEERING :
PROBLEMS WITH SOLUTIONS because this book offers to you readable information. Do you at times
have book but you do not get what it's about. Oh come on, that would not happen if you have this in the
hand. The Enjoyable arrangement here cannot be questionable, including treasuring beautiful island.
Techniques you still want to miss that? Find this book and also read it from at this point!

Gena Colgan:

That guide can make you to feel relax. This specific book MATERIALS SCIENCE AND ENGINEERING :
PROBLEMS WITH SOLUTIONS was colorful and of course has pictures around. As we know that book
MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS has many kinds or
style. Start from kids until teens. For example Naruto or Private eye Conan you can read and believe you are
the character on there. Therefore , not at all of book usually are make you bored, any it offers you feel happy,
fun and chill out. Try to choose the best book for yourself and try to like reading in which.

Maryann Warren:

A lot of guide has printed but it differs from the others. You can get it by online on social media. You can
choose the best book for you, science, comic, novel, or whatever by means of searching from it. It is named
of book MATERIALS SCIENCE AND ENGINEERING : PROBLEMS WITH SOLUTIONS. You can
contribute your knowledge by it. Without making the printed book, it can add your knowledge and make you
happier to read. It is most significant that, you must aware about publication. It can bring you from one
location to other place.
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