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What is chemistry and why it is important? Matter, be it animal, vegetable, or
mineral, is composed of chemical elements or combinations hereof. Over a hundred
elements are known, although not all are abundant by any means. Most of these
elements occur naturally, but some such as technetium and curium are artificial.
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Chemistry is involved with the understanding of the properties of the elements,

how they interact with one another, and how the combination of these elements gives
compounds that may undergo chemical changes to generate new compounds.
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More about chemistry
Also, chemistry is the study of the structure and composition of matters and all
types of materials in the earth, ocean, and atmosphere, and every type of chemical
process. Chemistry is also connected with the amounts of energies that are required
to cause changes in substances.
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The line between physical and chemical sciences is also a narrow one. Take for
example the rapidly expanding field of superconducting materials-compounds that
possess negligible resistance to the flow of electrons. Typically, this property
persists only at very low temperatures, but if the superconducting materials are to
find general application, they must operate at ambient temperature. Although a

physicist may make the conductivity measurements, it is the preparation and study
of the chemical composition of the materials that drives the basic research area.
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The role of chemistry

Chemistry plays pivotal role in the natural sciences. It provides the essential basic
knowledge for applied science, such as astronomy, materials science, chemical
engineering, agriculture, medical sciences, and pharmacology. Whatever your final
career destination within the scientific world, an understanding of chemical concepts
IS essential.
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Classification of chemistry
Since the field of chemistry covers an enormous range of activities, it is, in turn,
subdivided loosely into many branches. This division is done in several distinct
ways, depending on the focus of interest. It is traditional to split chemistry into the
three branches of inorganic, organic and physical, theoretical chemistry may be

regarded as a division of the physical discipline. However, the overlap between these
branches of the subject is significant and real.
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Another classification scheme focuses on the types of operations and reactions
that one may perform. Two of the earliest major areas of chemistry were analytical
chemistry, the determination of the identity and the proportions of the components
of a compound or of a mixture, and synthetic chemistry, the creation of one
substance from others. Still another way of subdividing the field of chemistry is on

the basis of its overlap with other fields- thus one finds references to physical
chemistry, biochemistry, geochemistry, Cosmo chemistry and so on.
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What is the IUPAC?

As chemistry continues to expand as a subject and as the number of known
chemical compounds continues to grow at a dramatic rate, it becomes increasingly
vital that a set of ground rules be accepted for the naming of compounds. Not only
accepted, but, probably more importantly, used by chemists. The International Union
of Pure and Applied Chemistry (IUPAC) is, among other things, responsible for the
making recommendations for the naming of both inorganic and organic compounds,

as well as for the numbering system and the collective names that should be in
common use for groups of elements in the periodic table.
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The proton, electron, and neutron
The basic particles of which atoms are composed are the proton, the electron, and
the neutron. A neutron and a proton have approximately the same mass and, relative
to these, the electron has a negligible mass. The charge on a proton is of equal
magnitude, but opposite sign, to that on an electron and so the combination of equal
numbers of protons and electrons results in an assembly that is neutral overall. A
neutron, as its name suggests, is neutral — it has no charge.
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Physical Properties

The simplest way to describe a substance is in terms of its properties. Its physical
properties, such as color, density, melting point, and solubility, are those that do not
depend on its reaction with other substances (or with itself). physical properties
usually describe the response of a substance to external influences, such as
temperature changes or pressure changes. Examples are the change in volume of a
substance as the result of temperature or pressure changes and the reflection of
specific colors when a substance is illuminated with white light.
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Chemical properties
The chemical properties of a substance, on the other hand are those that relate to
its behavior in the presence of other substances, in particular to its reactions with
other substances (or with itself) to form new substances with different properties or
failure to react under particular conditions. The reaction of sulfur, a yellow solid,
with the gas oxygen to form the irritating gas sulfur dioxide and the reaction of the
green gas chlorine with the silvery metal sodium to form the colorless solid sodium
chloride (table salt) are examples of chemical changes.
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Pure substances and mixtures
The term substance (or pure substance) is used to refer to a sample of matter that
has distinct physical and chemical properties and a definite composition. A few of
the materials that are deal with in everyday life are pure substances for example,
sugar, salt, copper, and silver. Most familiar materials — milk, vinegar, air, dirt,

concrete — are mixtures of various substances. Mixtures do not have a definite
composition as a result, they do not have one or more of well — defined properties of



pure substances. For example, they may not, have sharp melting or boiling
temperatures or they may appear to the naked eye to have several distinct
ingredients. Even if they appear to be composed of a single substance, it may be
possible to separate them into substances with different properties. This might be
accomplished, for instance by heating or by treatment with a suitable solvent.

e sl 5 AL o5
ol oS g adrin oleend g (Supd (ele> 4T ools | sliges 4 (LA oole L) cole &)le
@ it @B plax o )05 5w LT b (S5 ,0 adiljg, jetas 45 eole (o 0uSe o)Ll 5l re
|, Al plel ale cone SlS plss i b oS5 asets 1o W5, une oS 5 ebglies ciiinn (aliee
OBl b assl anilad pee alads SOy e g wgd sl a0 ol Sl (Jle e 4 w6l
W e SOl S e Jlat 4y ST 2o aisd jall e cole pdix Ojgo 4 i jf el 4 0l
S 5L oyl b e jeb a plgie ) Jee cpl 0,8 o Oglate (olgs b plast 4 olgn 1 Lgls s oGl
Bl all caslie Pl SO L

Macroscopic and microscopic viewpoints

Explanations and interpretations of chemical phenomena involves two distinct
points of view. The macroscopic world is that part of physical world that is directly
apparent to our senses. In common usage it includes all phenomena that can be
observed by the naked eye. In chemistry and related fields, however, all those
phenomena that are not an atomic and molecular scale are considered macroscopic,
while microscopic (Greek: macros, large, micros, small) phenomena are those that
occur at the atomic and molecular level. One of the chief objectives of chemistry is
to find explanations for macroscopic phenomena on the microscopic level, that is, in
terms of the properties and interactions of atoms and molecules. Thus, the interplay
between macroscopic and microscopic viewpoints is considered in chemistry.
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Phases
A piece of matter is called homogenous if its macroscopic properties (e.g density,
or speeds of light and sound in it) are the same throughout. If it consists of
macroscopic regions that have different properties and are separated by
macroscopically sharp boundaries, it is said to be heterogeneous. The homogeneous
parts of such a system are called phases. (Greek: phainein, to appear). For example,
a piece of graphite consists of three principal solid phases — quartz, feldspar, and
mica. A pitcher of water with ice cubes contains the liquid and solid phases of water,
while the air above the water, including some water vapor, is a third gaseous phase.
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In some aspects a one-phase region may not be strictly homogenous; The density
of a gas or a liquid is different at points that differ in height, and other properties
may also be different. These differences are often small. It is important to note that
the properties in a one-phase region change continuously and slowly with position,
whereas they change abruptly when a boundary to a new phase is crossed.
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The Electrons

It has been known since ancient times that rubbing certain substances, such as
amber and glass, with fur or wool makes them attract light objects such as bits of
paper. Objects touched by rubbed amber or glass, repel each other. These attractions
and repulsions, termed electrical phenomena (Greek: electron, amber), were
explained in the early part of the eighteen century by attributing them to the presence
in matter of two kinds of fluid: positive and negative electricity. It was postulated
that there is an attraction between portions of fluid of opposite sign and a repulsion
between fluids of the same sign. A substance would normally contain the fluids in



equal amounts, so that their properties canceled. The fluids could be separated by
friction, however, and all the observed electrical phenomena could be explained as
arising from an excess of either positive or negative electricity.
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Electricity
Michael faraday, coined the name electrolysis for the process of decomposing
substances by electricity, and his quantitative investigations of the phenomenon gave
the first experimental indications that electricity might exist as discrete particles.
Faraday showed that the volumes of hydrogen and oxygen gas liberated when a
current passes through water are directly proportional to the quantity of electricity.
Thus, if matter was atomic in nature, a given quantity of electricity liberated a
specific number of atoms. This suggested that there must be some fundamental unit
of electricity associated with every atom.

]
Slados 90,5 lol ditag Sl alwg 4 Slge 4525 01,8 (gl 1) (CBSE ) 5dg 2SIl ol os0l,B IS
ol .o, &1 sl ioee SIS O jguar Cnl (Ko dy 5S4 ST o 20 Slpilis gl gl ouay oS
clilin s jglay 0SS jauc ol PP W G ST W olﬂ Ol g 459 008 lpams aS olo oyl
Slgod! dlaws ol ools aeng 2SUI Jlade SO clls odl Caads oole ST ccpl ol azons 2SI lade b el

AL 993 go bl Al SN a1y 051 12 ol e b aS oS slpsiin cdbae (ol 0 e Ol 1) e
The particulate nature of electricity
Convincing experimental evidence for the particulate nature of electricity was
obtained only in the last decade of the nineteenth century as the outgrowth of four
decades of study of the electrical conductivity of gases. These studies were made
chiefly in glass tubes of various design, usually evacuated to low pressures. Rays
were found to emanate from the cathode (the negative electrode) of tube containing
gas at a low pressure to which a sufficiently high voltage (about 10* V) had been
applied to cause conductivity.
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Cathode Rays

It was shown that cathode rays carry negative electricity, but there were
conflicting views on whether the rays consisted of particles or waves. j.j Thomson
in 1897 hypothesized that they were particles, for which he adopted the name
proposed a few years earlier by Stony, electrons. Thomson designed experiments for
measuring the ratio of their charge (the quantity of electricity they possess) to their
mass, e/m, by two different methods, the simpler of which involved balancing
opposing deflections of the rays by electrostatic and magnetic fields. He found the
same value of e m whatever the gas present in the tube; this strongly suggested the
presence of just one kind of negative particle.
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The value of e/m

The value of e/m found by Thomson was higher by about 102 than that for the
simplest charged particles previously known — atoms of hydrogen with a single
positive charge, now called protons. This implied either that the charge of the
electron is much higher than that of the proton, or that its mass is much smaller, or
some combination of these possibilities. R.A. Milliken's determination of the
electronic charge in 1911 permitted separate evolution of e and m for the electron; it
was established that the mass of the electron is about 1 1800 that of the proton and

its charge the same in magnitude as that of the proton. Milliken's experiment also
established unambiguously that electric charge occurs in discrete (that is indivisible)



units and that an electric current is thus a flow of charged particles, for example,
electrons in a wire, or ions (charged atoms or molecules) in solution.
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Chemical formulas

Several types of formulas serve to designate chemical compounds, each type
conveying different kinds of information. Empirical formulas (also called simplest
formulas) express the results of elemental analysis in the simplest way possible. For
stochiometric compounds the atoms involved carry the smallest integral subscripts
possible, so that the different subscripts have no common factor. If a substance
consists of molecules, there is no implication that the empirical formula corresponds
to the correct number of atoms contained in one molecule. The molecule may
correspond to the empirical formula or any integral multiple of it.
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