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The Greek Alphabet for you

Letter

Aa

B

Hn
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Name

alpha, ahoo

beta, fnta

gamma, yaupo

delta, ocita

epsilon, &yiov

zeta, ONTa

eta, N1u

theta, Ofta

iota, whto

kappa, konno

lambda, Aapda

mu, |

L.etter

Pp
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Yv
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Qw

Name

nu, Vo

X1, €l

omicron, OUIKpov

pi, m

tho, p®

sigma, oiype

tau, Tov

upsilon, Gyirioy

phi, ¢t

chi, yu

psi, y

omega, OUEY



Fundamental constant for you

Constant
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acceleration due to gravity
atomic mass unit
Avogadro's Number

Bohr radius

Boltzmann constant
electron charge to mass ratio
electron classical radius
electron mass energy (J)
electron mass energy (MeV)
electron rest mass

Faraday constant
fine-structure constant

gas constant

gravitational constant
neutron mass energy (J)
neutron mass energy (MeV)
neutron rest mass
neutron-electron mass ratio
neutron-proton mass ratio
permeability of a vacuum
permittivity of a vacuum
Planck constant

proton mass energy (J)
proton mass energy (MeV)
proton rest mass
proton-electron mass ratio
Rydberg constant

speed of light in vacuum

Symbol Value

&

9.8 ms=2

amu, my or u1.66 x1027 kg

N

6.022 x 1022 mol
0.520x 10 m
1.38 x 1023 J K
-1.7588 x 10 C kg
2,818 x 1075 m
8.187x 104 J
0.511 MeV

9.109 x 103 kg
9.649 x 104 C mol+
7.297 X 103

8.314 J mol+ K+
6.67 x 107! Nmzkg=
1.505 X 1019 J
939.565 MeV
1.675 X 1027 kg
1838.68

1.0014

4mx107 N A2
8.854 x 102 F m?
6.626 x1034J s
1.503 x 10 J
038.272 MeV
1.6726 x 1027 kg
1836.15

1.0974 X 107 m™
2.0979 X 10 m/s



REFACE

his book has been written with an aim to provide a source for CSIR, ¥ET, JRF, students of

Chemical Science opting five disciplinary topics as an open elective and is exactly based on

the syllabus.

The objective of this book, Interdisciplinary Topics is to introduce various topics according
1o the syllabus outline in easy and elleclive way. According to the topics of syllabus the whole book
is divided into five parts in total. The first part covers to “Chemistry in Nanoscience and
Technology™ and part second 18 “Catalyst and Green Chemistry”™ and part third 18 on “Medicinal
Chemistry "and part four is on “Supramolecular Chemistry™ and last part five is on “Envirenmental
Chemistry”

The main features of this book are it is in structure and properties based and future application on
different topic which is given in this book in multicolored. It is strictly based on the syllabus of
C.S.LR., NET, IRF students for Chemical Science. Thal book is text as well as compelitive sunply,
cohcrent and completed. All topics in this book arc in detailed in simple language. attached with
cxternal knowledge side of the pages and having different question marks which 1s required to
understanding of the topie and after completed chapters giving large exercise of related topics. The
main focus of writer of the book lustration and diagram are used i almost in dimensional based
effective way to explain difficult images or diagrams of the topics. Offers the readers a multitude of
actual and potential systems for planning, designing and implementing various emerging
lechnologies.

The final form of this book is the outcome of an extensive survey of related literature than our
knowledge. We have tried to consult the best available sources of imformation in respect to various
topics discussed. We sincerely hope that the book will go a long way to satisly the long lelt need of
students for a friendly book on Chemical science.

We gratefully acknowledge the assistance and constructive comments of Institutes or colleges and
Research students during the preparation of this book. Any suggestions for improvement of the book
are welcome and will be gratefully acknowledged,

K. M. AMISH




Some exciting gifts are up for grabs with Multidimensional Publications

For the Beginners free gifts 1000 Rs. as well as get offer for membership of the Multidimensional Educational
Technical & Research Society.
DEAR READERS-

By now you must have gone through this book in the entirety. So Multidimensional publications
invite your assessment on this title with absolute impartiality and candid observation. After all, we publishers blindly
depend on your benchmarking. Respects please fill up the open spaces below with CAPITAL LETTERS,

You may add some extra sheets of paper if the space provided is not sufficient for you.

»  What are the important topics of your syllabus which are not adequately covered in this book?

¥ In which part and on whal lopics the lreatment ol the subject-matter by the author is not satisfaclory and
why?

# Have you come across the typos, factual inaccuracies, inconsistencies, and other forms of mistake in the
book? IT yes, then please specify the mistake and page numbers.

# Name top three books on the same subject / topics which, in your consideration, are better than this book.
Could vou provide some reasons?

ONRT ™ P IIRORE . st s e 0 S 0 S e
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»  Any suggestion to improve the guality of illustration, diagrams, structure, data ete.?
# How did you like the cover design, multidimensional images and multicolours?
#  Which terminology would you like o in this book?
7 Suggestion for further improvement of production- standard
¥ Who recommended you this book

DTeachers D Friends DPar&nts [] Baoksellers D Librarians D Publishers

#» How vou know about this book

DBy'I'cachers D By Coaching HBmeksel!ers |:| By Newspapers DByPublisher

Name of the person who has recommended this book

v

¥ Name and address of the library where you would like to find the book
# Your name, contact No., e-mail, and complete postal address

.................................................................................................................................

» A few other titles published by us that would like to read

The best assessment will be rewarded half — yearly, The award will be in the form of Multidimensional Publications,
as decided by chairperson of publisher amounting to Rs. 1000 /- only and get offer for membership of the
Multidimensional Educational Technical & Research Society By President of the Society,




ABOUT THE BOOK:- We are extremely delighted to present this version of Chemical Sciences which will cover the
total need of the student preparing for CSIR-UGC (NET) examination for selection of scholars for Junior Research
Fellowship of CSIR and UGC and for determining the eligibility for Lectureship in the Colleges and Universities of India.
Our major objective 1s also o develop confidence among the candidates who are taking competitive examnalion in the
field related to Chemical Sciences after Postgraduation by providing them solved objective as well as short descriptive
type questions which covers both fundamental and practical aspects of the topic. This book is designed to satisfv the
challenging requirements of NET (CSIR-UGC), GATE, SET, ONGC, TARL BARC and Ph.ID. Entrance of Various Indian
University. The final form of this book is the outcome of an extensive survey of related literature than our knowledge. We
have tried to consult the best available sourees of information in respeet to various topics discussed, We sincercly hope
that the book will go a long way to satisfy the long felt need of students for a friendly book on Chemistry. There are
numerous features in this firsi edition that are designed to make learning Imterdiciplenery tpics for chemical
science more effective and more enjovable, structural properties histry based. The objective of this book,
Interdisciplinary Topics s 1o introduce various lopics according to the syllabus outline in easy and cfloelive way.
According to the topics of syllabus the whole hook is divided into five parts in total. The first part covers to “Chlemistry in
Nanoscience and Technology™ and part second is “Catalyst and Green Chemistry®™ and part third is on “Medicinal
Chemistry™and part four is on “Sugramofecular Chemistry™ and last part live is on “Environmental Chemistry” YWe
appreciate thai Interdiciplenary is ofien troublesome, and therefore have taken care to give help with this
enormously important aspect of chemical seience.

We gratefully acknowledge the assistance and constructive comments of our colleagues and Research students during the

preparation of this book. Any suggestions for improvement of the book are weleome and will be gratefully acknowledged.

Key points of the book:- The first key point is to present the subject matter in a logical order, from the simple to
the more complex.Each part builds on the contant of CSIR NET/IRF based syllabus,
¥ The second key pont the philosophy-that we strive to maintain throughout the text is that if a topic or
coneept is worth treating, the it is worth treating in sufficient deatail and to the extent students have the
opportunity to Tully understand il without having to consull other sources.
¥ The third key point is to include features in the book that will expedite the learning process. These learning
aids include the following;
v Numerous illustration, now presenied in full color, and photographs to helpvisualize what is being
presented
Learning objectives to focus student/ scholers attention on what they should be getting from each chapter
Why study ...... *and Interdiciplenary is so importat. items as well as case studies that provide relevanee to
topic discussions
Concept Check, objective questions that test whether a student understand the subject maater on a
conceptual level
Starting of part summary of all used topics are given in the first pages, with pages numbering,
Histry terms, and description of histry highlighted in the left side of the pages related to topics
Need information to understand this page, highlighted in the margins in the down of the all pages
End of part objective questions and problems designed to peogressively develop students,understanding of
concepts and facility with skills
Answers to selected problems, so students can check their Answers sheets
Aglossary, a global list of symbols, and reference to facilitate understanding of the subject matther
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Chapter/Part maps:- In all parts it is helpfol to see the all details about stating part. This suite of “Chapter/ Part
map” summarizing these relation are found in the Respuree section at the stating of the part.

Part Numbearing MNMame of Chapter/Part | Related Image
Frologus
All Contents Page No Intreduction of topic

Meod Information ot reading this page
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Histrical view:- You will find that many of the graph in the text have historical Activity attached, this is a
suggestion about how you can explore the consequence of changing various historical view or of carrying out a
more elaborate investigation related to the institution.

Historical View

About Scientist

Im'flge ‘uf
Scientist Introduction

of Topics
Name of Scientist

Achievements

Research field
of Scientist

Need information to reading this page
[ || BT Rt e S ?

Richard Smalley an advocate  The  gifferent field of Nanoparticles:-Quantum  dots,
of nanctechnology and its Nanoclusters, Liposome’s, Functionalized NPs, Iron oxide NPs,
applications. Ag Fe, Al Bi, Mo, Nanoparticles, Carbonnanotube, Gold NPs,
Polymer NPs, Dendrimers, Micro and Nancbubbles, Up converting
NPs, Iron, platinum NPs, Nanodevices, Nanotransisters, Nanocell,
Nanocapsules. Nanoforum, Naneosphere., Nanofibers, Nanoribbon,
Nanopipette, Nanowires, Nanobds, Nanohorn, Nanospring,
Nanoneedles, Nanoarray, Nanobelts, Nanopolvmers, Nanobomb,
Nanofluids, Nanocompopsits, Nanocontilever, Nanoplates,
Nanoceramics, Nanochannels, Nanosensors, Nancages
Nanobeam, Nancbots. Nanoshell, Nanosim etc.

Nanomaterials:-A Nanomaterials is an object that has at least one
dimension in the nanometer scale (approximately 1 to 100nm
JInorganic. Organic and Biological materials can be prepared in
Nanorange. In other word “Any material manipulated at the scale
of nanometer is called Nanomaterials™ Nanomaterials can be
inorganic, organic and biological Nanomaterials can be from

Richard Smalley

In 1996, along with Robert made carbon, ceramics, chemical precursors, fernites, minerals,
Curl, also a professor of polymers, semiconductors and silica or silicate. Nanotechnology
chemistry at Rice, and Harold products are consolidated materials or devices that utilize
Kroto, a professor at the nanostructure.

University of Sussex, he was

Nartural Nanomaterials:-Biclogical systems often feature natural,
functional Nanomaterials. The structure of foraminifera (mainly
chalk) and viruses (protein. capsid). the wax crystals covering a
lotus or nasturtium leaf spider and spidermite silk. the blue hue of
tarantulas, the “spatulae" on the bottom of gecke feet, some
butterflv wing scales. natural colloids (milk. blood). homv

awarded the Nobel Prize in
Chemistry for the discovery of
a new form of

carbon, buckminsterfullerene,
also known as buckvballs.




Exercises and problems:- The core of testing understanding is the collection of end od Part Exercises and Objective
problems. The Excercises are staighforward ebjective lavel test that give practice with manipulating data. The
problems are more searching. They are divided into partition.

E-books:- An clectronic book, also known as an e-book or eBook, is a book publication made available
in digital form, consisting of text, images. or both, readable on the flat-panel display of computers or other
electronic devices. Although defined as "an electronic version of a printed book" e-books exist without a printed
equivalent., but also on any computer device that features a controllable viewing screen, including deskiop
compulers, laptops, tablets and smartphones.

The Interdiciplenary Topics of Chemical Science by K.M. AMISH of Multidimensional Publication also available
in e-book as a pdf formate on the website al www.multidpublication.in

Online Resource centre:- The onling Resource Centre to accompany Interdiciplenery topics provides learnig
resource to augment the printed book. It is free of cost before hecome the members of the Multidimensional
Society, and provides additional material for download, much of which can be incorporated inte a virtual learning
environment,

The online resource centre ¢can be accessed by visiting at www.multidpublication.in
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