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This concise book is for those starting their first chemistry course, and those who wish to understand
basic chemistry. This book communicates understanding and helps the reader to comprehend the
ideas in chemistry, rather than to learn by rote. This book would suit those studying chemistry 101,
GCSE, iGCSE, prep school, HSC, SQC, OCR, AQA, Edexcel chemistry, CISCE, NCEE, Gaokao, HKEAA,
CXC, WASSCE, GCE Ordinary Level, O-level, IBT, or eBT. Written in plain English, the reader is pre-
sented with the core concepts in chemistry, each idea building on the earlier ones. Exercises, with
answers, help to re-enforce understanding. The author is a professional writer, was an examiner and
was the Head of Department at one of the top one hundred independent schools in England. He lives
in Oxford, England, UK. The book was checked by a Doctor of Chemistry from Oxford, and tested on
actual students.

Nanosensors for Smart Cities covers the fundamental design concepts and emerging applications of
nanosensors for the creation of smart city infrastructures. Examples of major applications include lo-
gistics management, where nanosensors could be used in active transport tracking devices for
smart tracking and tracing, and in agri-food productions, where nanosensors are used in nanochips
for identity, and food inspection, and smart storage. This book is essential reading for researchers
working in the field of advanced sensors technology, smart city technology and nanotechnology, and
stakeholders involved in city management. Nanomaterials based sensors (nanosensors) can offer
many advantages over their microcounterparts, including lower power consumption, high sensitivity,
lower concentration of analytes, and smaller interaction distance between object and sensor. With
the support of artificial intelligence (Al) tools, such as fuzzy logic, genetic algorithms, neural net-
works, and ambient-intelligence, sensor systems are becoming smarter. Provides information on the
fabrication and fundamental design concepts of nanosensors for intelligent systems Explores how
nanosensors are being used to better monitor and maintain infrastructure services, including street
lighting, traffic management and pollution control Assesses the challenges for creating nanomaterial-
s-enhanced sensors for mass-market consumer products

A reference is needed that addresses the recent progress in aspects of PK/PD methods and develop-
ments of nanoparticles for novel drug delivery systems. No other consolidated published reference
discusses the PK/PD study of nanoparticle drug delivery systems. This book discusses the advan-
tages of nanoparticle drug delivery systems (NPDDS) in enhancing the pharmacokinetics of many

drugs that are not easily metabolized or that obtain the desired therapeutic effect with minimum
toxicity. The authors provide an overview of biodistribution with a focus on polymer and lipid nano-
particles. This thorough reference is divided into three parts: Modelling, Specific carries and their po-
tential to treat specific diseases.

The book, ‘Laser Physics and Technology’, addresses fundamentals of laser physics, representative
laser systems and techniques, and some important applications of lasers. The present volume is a
collection of articles based on some of the lectures delivered at the School on ‘Laser Physics and
Technology’ organized at Raja Ramanna Centre for Advanced Technology during March, 12-30,
2012. The objective of the School was to provide an in-depth knowledge of the important aspects of
laser physics and technology to doctoral students and young researchers and motivate them for fur-
ther work in this area. In keeping with this objective, the fourteen chapters, written by leading Indian
experts, based on the lectures delivered by them at the School, provide along with class room type
coverage of the fundamentals of the field, a brief review of the current status of the field. The book
will be useful for doctoral students and young scientists who are embarking on a research in this
area as well as to professionals who would be interested in knowing the current state of the field par-
ticularly in Indian context.

This well-established and widely adopted book, now in its Sixth Edition, provides a thorough analysis
of the subject in an easy-to-read style. It analyzes, systematically and logically, the basic concepts
and their applications to enable the students to comprehend the subject with ease. The book begins
with a clear exposition of the background topics in chemical equilibrium, kinetics, atomic structure
and chemical bonding. Then follows a detailed discussion on the structure of solids, crystal imperfec-
tions, phase diagrams, solid-state diffusion and phase transformations. This provides a deep insight
into the structural control necessary for optimizing the various properties of materials. The mechani-
cal properties covered include elastic, anelastic and viscoelastic behaviour, plastic deformation,
creep and fracture phenomena. The next four chapters are devoted to a detailed description of elec-
trical conduction, superconductivity, semiconductors, and magnetic and dielectric properties. The
final chapter on ‘Nanomaterials’ is an important addition to the sixth edition. It describes the state-
of-art developments in this new field. This eminently readable and student-friendly text not only pro-
vides a masterly analysis of all the relevant topics, but also makes them comprehensible to the stu-
dents through the skillful use of well-drawn diagrams, illustrative tables, worked-out examples, and
in many other ways. The book is primarily intended for undergraduate students of all branches of en-



gineering (B.E./B.Tech.) and postgraduate students of Physics, Chemistry and Materials Science. KEY
FEATURES ¢ All relevant units and constants listed at the beginning of each chapter ¢« A note on SI
units and a full table of conversion factors at the beginning ¢ A new chapter on ‘Nanomaterials’ de-
scribing the state-of-art information ¢ Examples with solutions and problems with answers ¢ About
350 multiple choice questions with answers

This text provides students with a solid understanding of the relationship between the structure, pro-
cessing, and properties of materials. Authors Donald Askeland and Pradeep Fulay teach the funda-
mental concepts of atomic structure and materials behaviors and clearly link them to the materials
issues that students will have to deal with when they enter the industry or graduate school (e.g. de-
sign of structures, selection of materials, or materials failures). While presenting fundamental con-
cepts and linking them to practical applications, the authors emphasize the necessary basics without
overwhelming the students with too much of the underlying chemistry or physics. The book covers
fundamentals in an integrated approach that emphasizes applications of new technologies that engi-
neered materials enable. New and interdisciplinary developments in materials field such as nanoma-
terials, smart materials, micro-electro-mechanical (MEMS) systems, and biomaterials are also dis-
cussed. Important Notice: Media content referenced within the product description or the product
text may not be available in the ebook version.

High-k Materials in Multi-Gate FET Devices focuses on high-k materials for advanced FET devices. It
discusses emerging challenges in the engineering and applications and considers issues with associ-
ated technologies. It covers the various way of utilizing high-k dielectrics in multi-gate FETs for en-
hancing their performance at the device as well as circuit level. Provides basic knowledge about FET
devices Presents the motivation behind multi-gate FETSs, including current and future trends in tran-
sistor technologies Discusses fabrication and characterization of high-k materials Contains a compre-
hensive analysis of the impact of high-k dielectrics utilized in the gate-oxide and the gate-sidewall
spacers on the GIDL of emerging multi-gate FET architectures Offers detailed application of high-k
materials for advanced FET devices Considers future research directions This book is of value to re-
searchers in materials science, electronics engineering, semiconductor device modeling, IT, and re-
lated disciplines studying nanodevices such as FinFET and Tunnel FET and device-circuit codesign is-
sues.

This book disseminates the current knowledge of semiconductor physics and its applications across
the scientific community. It is based on a biennial workshop that provides the participating research
groups with a stimulating platform for interaction and collaboration with colleagues from the same
scientific community. The book discusses the latest developments in the field of Ill-nitrides; mate-
rials & devices, compound semiconductors, VLSI technology, optoelectronics, sensors, photovoltaics,
crystal growth, epitaxy and characterization, graphene and other 2D materials and organic semicon-
ductors.

* Best Selling Book in English Edition for Class 12 Physics Sample Papers as per the latest syllabus
given by the CISCE. ¢ Class 12 Physics Sample Papers Preparation Kit comes with 13 Tests (3 SQP-
based Sample Paper, 7 SQP-based Self Analyses, and 3 Previous Year Paper) with the best quality
content. * Class 12 Physics Sample Papers Prep Kit includes 2 Most Expected Sample Question Pa-
pers (For The Upcoming Exam). ¢ Get high grades in your exam with the help of this book.

Advances in the Chemistry and Physics of Materials is a compilation of topics on the recent develop-
ments in the areas of Materials Science.Materials Science has been a subject of major interest which
has garnered significant attention over the years. Chemists and physicists have contributed exten-
sively to this frontier research area and their synergistic efforts have led to the discovery of many
new, exciting materials involving novel functions. In the light of the growing importance of the field
of Materials Science, and owing to the fact that it is a subject that holds a lot of promise, internation-
ally renowned Materials Chemist Prof. C.N.R Rao along with his colleagues at the School of Advanced
Materials, at JNCASR, have compiled the contents of this book to highlight and showcase the emerg-
ing trends in materials science.lt touches upon topics spanning over nanomaterials and various
other classes of energy materials for harvesting, storage and conversion. The relatively new and exc-
iting range of materials such as supramolecular, soft and biomaterials have been introduced and elu-
cidated, in the book. Special emphasis has been laid on the synthesis, phenomena and characteriza-
tion of these kinds of materials. Theoretical and Computational Chemistry has played an important
role in the growth of Materials Science as a discipline, and the book covers a special topical session
on the theoretical efforts in materials research.The book, packed with theory and practical aspects
in a crisp and concise manner, aims to take the reader on an intense scientific expedition. The compi-
lation provides an insight into the chemistry and physics of materials and presents up-to-date status
reports which would, undoubtedly, be useful to practitioners, teachers and students.

Starline Press Curriculum Description Unit 6 of 10 English 900Units English 901-900 Ninth grade stu-
dents study sentence types, sentence problems, sentence interruptions, sentence divisions, and sen-
tence ends. They study newspapers, the internet, and persuasion pieces. Students learn about im-
agery, symbolism, irony, ambiguity, conflict, and subtlety. They study using rhetoric, the structure of
an argument, writing descriptions, writing about people, places, and events, creating a timeline,
gathering facts, and making it personal. Ninth grade students continue to learn the proper usage of
the types of nouns, verb tenses, forms of adjectives, problems with pronouns, functions of adverbs,
and rules with prepositions.Starline Press is a character-based, state standards aligned, individual-
ized and independent learning curriculum. Perfect for any independent learning environment, from
Homeschool to Adult High School completion and Home and Hospital instruction, it is designed to al-
low each student to progress at his or her own pace, which may vary from subject to subject. Stu-
dents find the instruction embedded in the material, so that the teachers' voice is heard within the
text. Both objective and subjective assessment methods are used to ensure mastery of the material.
Challenging activities are included in each unit to help students to acquire critical thinking skillset-
s.Each complete Starline Press Curriculum Course contains from 5-12 individual units, from one
semester to one years' instruction. The Starline Press core curriculum course list includes Math, En-
glish, Social Studies and Science for 3rd through 12th grades. The Starline Press High School Elec-
tive curriculum course list includes; Physical Education, Personal Finance, Spanish, and Automotive
Technology, Home Economics, Art, Music and many others. Each Unit (24 to 60 pages) is about 3
weeks work for a student and comes with a test inserted into the back for easy removal. The se-
parately purchased Score Key comes with the Test Key inserted into the back of it. All units of a par-
ticular course must be completed to meet all of the objectives of that course. Starline's 3rd - 8th
grade curriculum offers 12 units per year. The 9th - 12th grade curriculum offers 5 units per
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semester and 10 units per year. Designed with independent learning and Homeschool in mind, Star-
line is self contained and includes lists of any additional resources needed to complete the units.
Starline is a system of learning that is designed to be used independently, but can also be used as
remediation or enrichment, special education individual ability and paced material or homework.Our
contact numbers and more information about Starline can be found on our website at
www.starlinepress.com. Quantity discounts are available for public and private schools, please call
for information.

How does a solar cell work? How efficient can it be? Why do intricate patterns of metal lines deco-
rate the surface of a solar module? How are the modules arranged in a solar farm? How can sunlight
be stored during the day so that it can be used at night? And, how can a lifetime of more than 25
years be ensured in solar modules, despite the exposure to extreme patterns of weather? How do
emerging machine-learning techniques assess the health of a solar farm? This practical book will an-
swer all these questions and much more.Written in a conversational style and with over one-hun-
dred homework problems, this book offers an end-to-end perspective, connecting the multi-discipli-
nary and multi-scale physical phenomena of electron-photon interaction at the molecular level to the
design of kilometers-long solar farms. A new conceptual framework explains each concept in a sim-
ple, crystal-clear form. The novel use of thermodynamics not only determines the ultimate conver-
sion efficiencies of the various solar cells proposed over the years, but also identifies the measure-
ment artifacts and establishes practical limits by correlating the degradation modes. Extensive cover-
age of conceptual techniques already developed in other fields further inspire innovative designs of
solar farms.This book will not only help you to make a solar cell, but it will help you make a solar cell
better, to trace and reclaim the photons that would have been lost otherwise. Collaborations across
multiple disciplines make photovoltaics real and given the concern about reducing the overall cost of
solar energy, this interdisciplinary book is essential reading for anyone interested in photovoltaic
technology.

The text features experimental investigations which use a variety of modern methods and theoreti-
cal modeling of surface structures and physicochemical processes which occur at solid surfaces.
Nanomaterials and Supramolecular Structures: Physics, Chemistry, and Applications is intended for
specialists experienced in the fields of Nanochemistry, Nanophysics, Surface Chemistry (and Physic-
s), synthesis of new nanostructural functional materials and their practical applications. It will also
prove useful to students, post-graduates, researchers, and lecturers.

Learn about the most recent advances in 2D materials with this comprehensive and accessible text.
Providing all the necessary materials science and physics background, leading experts discuss the
fundamental properties of a wide range of 2D materials, and their potential applications in electron-
ic, optoelectronic and photonic devices. Several important classes of materials are covered, from
more established ones such as graphene, hexagonal boron nitride, and transition metal dichalco-
genides, to new and emerging materials such as black phosphorus, silicene, and germanene. Read-
ers will gain an in-depth understanding of the electronic structure and optical, thermal, mechanical,
vibrational, spin and plasmonic properties of each material, as well as the different techniques that
can be used for their synthesis. Presenting a unified perspective on 2D materials, this is an excellent
resource for graduate students, researchers and practitioners working in nanotechnology, nanoelec-

tronics, nanophotonics, condensed matter physics, and chemistry.

Inorganic Pollutants in Water provides a clear understanding of inorganic pollutants and the chal-
lenges they cause in aquatic environments. The book explores the point of source, how they enter
water, the effects they have, and their eventual detection and removal. Through a series of case
studies, the authors explore the success of the detection and removal techniques they have devel-
oped. Users will find this to be a single platform of information on inorganic pollutants that is ideal
for researchers, engineers and technologists working in the fields of environmental science, environ-
mental engineering and chemical engineering/ sustainability. Through this text, the authors intro-
duce new researchers to the problem of inorganic contaminants in water, while also presenting the
current state-of-the-art in terms of research and technologies to tackle this problem. Presents exist-
ing solutions to pollution problems, along with their challenges Includes case studies that detail suc-
cess stories, challenges and the implementation of these tools Provides solutions that are both eco-
nomically and ecologically sustainable

Silicon-Based Hybrid Nanoparticles: Fundamentals, Properties, and Applications focuses on the funda-
mental principles and promising applications of silicon-based hybrid nanoparticles in nanoelectron-
ics, energy storage/conversion, catalysis, sensors, biomedicine, environment and imaging. This book
is an important reference source for materials scientists and engineers who are seeking to unders-
tand more about the major properties and applications of silicon-based hybrid nanoparticles. As the
hybridization of silicon nanoparticles with other semiconductors or metal oxides nanoparticles may
exhibit superior features, when compared to lone, individual nanoparticles, this book provides the lat-
est insights. In addition, the silicon/iron oxide hybrid nanoparticles also possess excellent fluores-
cence, super-paramagnetism, and biocompatibility that can be effectively used for the diagnostic
imaging system in vivo. Similarly, gold-silicon nanohybrids could be used as highly efficient near-in-
frared hyperthermia agents for cancer cell destruction. Outlines the major thermal, electrical, opti-
cal, magnetic and toxic properties of silicon-based hybrid nanoparticles Describes major applications
in energy, environmental science and catalysis Assesses the major challenges to manufacturing sili-
con-based nanostructured materials on an industrial scale

This book integrates materials science with other engineering subjects such as physics, chemistry
and electrical engineering. The authors discuss devices and technologies used by the electronics,
magnetics and photonics industries and offer a perspective on the manufacturing technologies used
in device fabrication. The new addition includes chapters on optical properties and devices and ad-
dresses nanoscale phenomena and nanoscience, a subject that has made significant progress in the
past decade regarding the fabrication of various materials and devices with nanometer-scale fea-
tures.

This book raises the level of understanding of thermal design criteria. It provides the design team
with sufficient knowledge to help them evaluate device architecture trade-offs and the effects of op-
erating temperatures. The author provides readers a sound scientific basis for system operation at
realistic steady state temperatures without reliability penalties. Higher temperature performance
than is commonly recommended is shown to be cost effective in production for life cycle costs. The
microelectronic package considered in the book is assumed to consist of a semiconductor device
with first-level interconnects that may be wirebonds, flip-chip, or tape automated bonds; die attach;



substrate; substrate attach; case; lid; lid seal; and lead seal. The temperature effects on electrical pa-
rameters of both bipolar and MOSFET devices are discussed, and models quantifying the tempera-
ture effects on package elements are identified. Temperature-related models have been used to de-
rive derating criteria for determining the maximum and minimum allowable temperature stresses for
a given microelectronic package architecture. The first chapter outlines problems with some of the
current modeling strategies. The next two chapters present microelectronic device failure mech-
anisms in terms of their dependence on steady state temperature, temperature cycle, temperature
gradient, and rate of change of temperature at the chip and package level. Physics-of-failure based
models used to characterize these failure mechanisms are identified and the variabilities in tempera-
ture dependence of each of the failure mechanisms are characterized. Chapters 4 and 5 describe
the effects of temperature on the performance characteristics of MOS and bipolar devices. Chapter 6
discusses using high-temperature stress screens, including burn-in, for high-reliability applications.
The burn-in conditions used by some manufacturers are examined and a physics-of-failure approach
is described. The

This book includes within its scope studies of the structural, electrical, optical and acoustical proper-
ties of bulk, low-dimensional and amorphous semiconductors; computational semiconductor physics;
interface properties, including the physics and chemistry of heterojunctions, metal-semiconductor
and insulator-semiconductor junctions; all multi-layered structures involving semiconductor compo-
nents; dopant incorporation, growth and preparation of materials, including both epitaxial (e.g.
molecular beam and chemical vapour methods) and bulk techniques; and in situ monitoring of epi-
taxial growth processes. Also included are appropriate aspects of surface science such as the in-
fluence of growth kinetics and chemical processing on layer and device properties. The physics of
semiconductor electronic and optoelectronic devices are examined, including theoretical modelling
and experimental demonstration; and all aspects of the technology of semiconductor device and cir-
cuit fabrication. structures incorporating Langmuir-Blodgett films; and resists, lithography and metali-
sation where they are concerned with the definition of small geometry structure. The structural, elec-
trical and optical characterisation of materials and device structures are also included. The scope en-
compasses materials and device reliability: reliability evaluation of technologies; failure analysis and
advanced analysis techniques such as SEM, E-beam, optical emission microscopy, acoustic micros-
copy techniques; liquid crystal techniques; noise measurement, reliability prediction and simulation;
reliability indicators; failure mechanisms, including charge migration, trapping, oxide breakdown, hot
carrier effects, electro-migration, stress migration; package- related failure mechanisms; and effects
of operational and environmental stresses on reliability.

The book “Chapter-wise Daily Practice Problem (DPP) Sheets for Chemistry NEET” contains: 1. Care-
fully selected Questions (45 per DPP) in Chapter-wise DPP Sheets for Practice. 2. The book is divided
into 30 Chapter-wise DPPs based on the NCERT. 3. Time Limit, Maximum Marks, Cutoff, Qualifying
Score for each DPP Sheet is provided. 4. These sheets will act as an Ultimate tool for Concept Check-
ing & Speed Building. 5. Collection of 1395 MCQ'’s of all variety of new pattern. 6. Covers all impor-
tant Concepts of each Chapter. 7. As per latest pattern & syllabus of JEE Main exam.

Objective Physics for NEET and Other Medical Examination has been written to build a firm founda-
tion of the guiding principles of physics among the medical aspirants. It is mainly designed for NEET

but would also be useful for other medical entrance examinations, such as AlIMS, JIPMER and state-
level exams.

Students contemplating careers in chemistry, whether in research, practice, or academia, obviously
need a solid grounding in proper research methodology, reasoning, and analysis. However, there are
few resources available that efficiently and effectively introduce these concepts and techniques and
inspire students to undertake advanced research, particularly in the area of catalysis. Catalysis: Prin-
ciples and Applications evolved out of a special, resoundingly successful short course for graduate
students interested in catalysis. It covers nearly the entire gamut of the subject, from its fundamen-
tals to its modern, applied aspects. The chapters were contributed by catalysis specialists from lead-
ing academic institutions, national laboratories and industrial R&D labs. Because they are based on
the authors' lecture notes, each chapter is highly accessible and for the most part self-contained.
Topics include various spectroscopic methods, biocatalysis, x-ray and thermal analysis, photocataly-
sis, and recent developments, such as solid acid catalysts, fine chemical synthesis, and comput-
er-aided catalyst design. The book also contains discussions on a variety of modern applications, in-
cluding environmental pollution control, petroleum refining, fuel cells, and monomolecular films. Logi-
cally presented, well-illustrated, and thoroughly referenced, Catalysis: Principles and Applications
offers an outstanding basis for courses in catalysis. It not only imparts the fundamentals, synthesis,
characterization, and applications of catalysis, but does so in a way that will motivate students to
pursue more advanced studies and ultimately careers in the field.

A series of six books for Classes IX and X according to the CBSE syllabus. Each class divided into 3
parts. Part 1 - Physics. Part 2 - Chemistry. Part 3 - Biology

CD-ROM contains: "CaRlIne Crystallography 3.1 for Students and the Materials Science Multimedia
Supplement."

This book raises the level of understanding of thermal design criteria. It provides the design team
with sufficient knowledge to help them evaluate device architecture trade-offs and the effects of op-
erating temperatures. The author provides readers a sound scientific basis for system operation at
realistic steady state temperatures without reliability penalties. Higher temperature performance
than is commonly recommended is shown to be cost effective in production for life cycle costs. The
microelectronic package considered in the book is assumed to consist of a semiconductor device
with first-level interconnects that may be wirebonds, flip-chip, or tape automated bonds; die attach;
substrate; substrate attach; case; lid; lid seal; and lead seal. The temperature effects on electrical pa-
rameters of both bipolar and MOSFET devices are discussed, and models quantifying the tempera-
ture effects on package elements are identified. Temperature-related models have been used to de-
rive derating criteria for determining the maximum and minimum allowable temperature stresses for
a given microelectronic package architecture. The first chapter outlines problems with some of the
current modeling strategies. The next two chapters present microelectronic device failure mech-
anisms in terms of their dependence on steady state temperature, temperature cycle, temperature
gradient, and rate of change of temperature at the chip and package level. Physics-of-failure based
models used to characterize these failure mechanisms are identified and the variabilities in tempera-
ture dependence of each of the failure mechanisms are characterized. Chapters 4 and 5 describe
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the effects of temperature on the performance characteristics of MOS and bipolar devices. Chapter 6
discusses using high-temperature stress screens, including burn-in, for high-reliability applications.
The burn-in conditions used by some manufacturers are examined and a physics-of-failure approach
is described. The final chapter overviews existing guidelines for thermal derating of microelectronic
devices, which presently involve lowering the junction temperature. The reader then learns how to
use physics-of-failure models presented in the previous chapters for various failure processes, to
evaluate the sensitivity of device life to variations in manufacturing defects, device architecture,
temperature, and non-temperature stresses.

Nanomaterials in Bionanotechnology: Fundamentals and Applications offers a comprehensive treat-

ment of nanomaterials in biotechnology from fundamentals to applications, along with their
prospects. This book explains the basics of nanomaterial properties, synthesis, biological synthesis,
and chemistry and demonstrates how to use nanomaterials to overcome problems in agricultural, en-
vironmental, and biomedical applications. Features Covers nanomaterials for environmental analysis
and monitoring for heavy metals, chemical toxins, and water pollutant detection Describes nanoma-
terials-based biosensors and instrumentation and use in disease diagnosis and therapeutics Discuss-
es nanomaterials for food processing and packaging and agricultural waste management Identifies
challenges in nanomaterials-based technology and how to solve them This work serves as a refer-
ence for industry professionals, advanced students, and researchers working in the discipline of bio-
nanotechnology.



