
Diversity in Living Organism 

CHAPTER 6



6. DIVERSITY IN LIVING ORGANISM
Look at some of the plants and 

animals around you. Do they have 
the same shape and size? No, 
they differ in their size, shape and 
structure.

Our world is filled with many varieties 
of living organisms. Animals vary in 
size from the tiny amoeba to the huge 
blue whale. However, their bodies are 
adapted for the way they live.

6.1.  Cell as a Fundamental 
unit oF liFe

Cell is the structural and functional 
unit of all living organisms. Cell was  
discovered by Robert Hooke in 1665.

Theodor Schwann and Jacole 
Schleiden postulated the cell 
theory in 1838. The two important 
postulates of the cell theory are

1. All living organisms are made 
up of cells.

2. New cells are formed only 
from the pre-existing cells.

  Observe the microscopic slides of 
epithelilum cell under a microscope 
and record the observations

Human cheek Cells

6.1.1.  types of Human Cells 
Related to Function

Based on the function, the size 
and the shape of the cells differ. 
Generally, cells are round, spherical 
or elongated. Some cells are long and 
pointed at both ends. They exhibit 

a spindle shape. Cells, sometimes, 
are quite long. Some are branched-
like the nerve cell or a neuron. The 
 following Table shows the various 
types of cells and their shape.

Example:-

Nerve cells Star

Flame cells Tubular

Gland cells Cuboidal

Squamous 
epithelium Polygonal

Columnar 
epithelium Cylindrical

Egg cells Oval

RBC Round
Fibrous, 
Muscle cells 

Elongated
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Squamous 
epithelium

Protective & Shape

Muscle cells Contractile & 
Retractile

Fat cells Storing more fat 
droplets

Nerve cells Conductions of nerve 
impulses

Bone cells Rigidity 
Rods and 
cone cells

Vision & colour

Ear cochlear 
cells

Conduction of sound 
waves

Gland cells Secretory

6.2.  stRuCtuRe and 
FunCtion oF Cell 
 oRganelles 

The cell organelles are present in 
the cell cytoplasm matrix. They are 
the living structures of the  cytoplasm 
 because they have properties of 
growth and multiplication at the time 
of  necessity within the cell.

6.2.1.  Cell organelles and their 
Functions

The Cell Organelles are 

1. Endoplasmic Reticulum

2. Ribosome

3. Golgi apparatus

4. Lysosomes

5. Mitochondria

6. Centrioles

1. endoplasmic Reticulum

The electron microscopic study by 
Porter in 1945 revealed a network of 
membranous system with vacuoles 
in the endoplasm. This was named 
as endoplasmic reticulum by Porter 
in 1952. It is assumed that the 
endoplasmic reticulum originated by 
evagination of the nuclear membrane. 
Two types of endoplasmic reticulum 
have been observed. They are rough 
ER and smooth ER, based on the 
presence or absence of ribosome in 
the ER respectively. 

So, let us see some of the cells and 
their functions in human beings. Some 
of the human cells and their functions 
are listed below.

Various cells from the human body
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Functions of endoplasmic 
Reticulum

a. The endoplasmic reticulum 
provides an ultra structural 
skeletal frame work to the cell.

b. The smooth endoplasmic 
reticulum takes part in the 
synthesis of lipids and breaking 
down of glycogen.

c. During the cell division, 
the endoplasmic reticulum 
membranes disappear and form 
from new nuclear envelope  after 
each nuclear division.

2. Ribosome

Many minute, spherical structures 
known as ribosomes remain attached 
with the membrane of endoplasmic 
reticulum and form the granular 
or rough endoplasmic reticulum. 
The ribosomes are produced in the 
nucleolus. Each ribosome is composed 
of two structural units, a smaller and a 
larger unit. The small sub-units occur 

on the larger unit and form a cap-like 
structure. The ribosome also may 
occur freely in the cytoplasm. They are 
the sites of protein synthesis.  

3. golgi apparatus

The electron microscopic 
observation of Golgi bodies reveals 
the presence of three membranous 
components,namely,

i.  Disc shaped group of flattened  
sacs or cisternae

ii. Small vesicles

iii. Large vacuoles.

Three researchers, who made the 
crystal structure of the ribosomes 
received the Nobel Prize for chemistry 
in the year 2009. Venkatraman 
Ramakrishnan, an Indian born U.S.A 
scientist. thomas steitz U.S.A and 
ada Yoath of Isrel.
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Functions

a. It produces secretory vesicles like 
zymogen granules that may have 
enzymes inside.

b. It forms the certain yolk 
substances in the developing 
oocytes.

c. It helps in retinal pigment 
formation in the retinal cells.

d. It helps in the formation of 
acrosome in sperm cells.

4. lysosomes

Lysosomes are kind of waste 
disposal system of the cell. 
Lysosomes originate either from the 
Golgi apparatus or directly from the 
endoplasmic reticulum. Each lysosome 
is a round structure. It is filled with a 
dense material.

Functions

a.  Lysosomes help to keep the cell 
clean by digesting any foreign 
material as well as worn out cell 
organelles.

b.   When the cell gets damaged 
lysosomes may burst and the 
enzymes digest their own cell. 
Therefore lysosomes are also 
known as suicidal bags of a cell.

5. mitochondria

In the cytoplasm of most cells, large 
size filamentous, rounded or rod-
like structure known as mitochondria 

may be  seen. The  mitochondria are 
bounded by two membranes made 
of proteins. The outer membrane 
forms a bag like structure around 
the inner membrane which gives out 
many finger like folds on the lumen of 
the mitochondria. The folds of inner 
mitochondrial membrane are known 
as cristae.

Function

Mitochondria are considered to be the 
power houses of the cell because they 
are the seat of cellular respiration. 
They also synthesize the energy rich 
compound ATP- AdinosineTri Phosphate.

6. Centrioles

Centrioles were first described by 
Henneguy and leuhossek in 1897. 
The Centrioles are micro tubular 
structures, found in two shapes-rod 
shaped and granules located near the 
nucleus of  animal cell.

Internal structure of  Mitochondria
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At the time of cell division, the 
centrioles produce the spindle fibres 
and astral bodies. They also decide 
the plan of cell division.

6.2.2. nucleus
Nucleus is the most obvious sub 

cellular organelle. It is round or oval 
in outline and possesses four parts. 
They are :  

1. Nuclear Membrane

2. Nucleoplasm

3. Chromatin Reticulum

4. Nucleolus

The nuclear membrane is the outer 
delicate covering of the nucleus. It 
contains pores of different dimensions.

The nucleoplasm is the 
protoplasmic substance of the 
nucleus. It is also known as 
nuclear sap. Chromatin Reticulum 
is composed of a network with 
highly elongated chromatin threads 

which overlap one another and 
are embedded in the nucleoplasm. 
At the time of the cell division, the 
chromosomes become clearly 
visible.

The nucleolus is generally 
present in the nucleus of most of 
the cells. The nucleolus become 
enlarged during  active period of 
cell division and are less developed 
in quiescent stage. It is often called 
as cell organizer

Functions

a. It controls all metabolic processes 
and hereditary activities of the 
cell.

b. The nuclear membrane allows 
exchange of ions between 
nucleoplasm and cytoplasm.

6.3.  oRganization – Cells 
– tissues – oRgans – 
oRgan sYstem

In multicellular animals, cells 
multiply by process of cell division 
and specilaise themselves to perform 
a particular function. For example, 
the muscle cells perform contraction 
and relaxation of organs that help in 
locomotion and conduction. 

6.3.1. tissues
A group of cells having common 

origin, structure and function is referred 
to as tissue.The bodies of animals are 
composed of several distinct tissues. 
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On the basis of the function, we can 
think of different types of animal 
tissues.

These may be classified into five 
broad categories.
epithelial tissues

Epithelial tissues cover most  organs 
and cavities with in body. Since the 
cells are closely packed, there is very 
little space between them and the 
absence of intercellular space is the 
characteristic of epithelial tissues. The 
cells in this tissue remain attached 
to the basement membrane that 
separates it from the other tissue.

Based on the shape, arrangement 
of cells and the functions, Epithelia are 
classified into seven types.

a. squamous epithelium 
Squamous epithelium consists of 

single layer of flattened cells with central 

disc like nucleus. The inner lining of the 
cheek and the membranes within the 
body are examples for this epithelium. 

Function 
Protection is their function. In the 

alveoli they help in exchanges of gases.

B. Columnar epithelium
The cells are cylindrical and tall, the 

height of each cell being greater than its 
width. The oval nuclei are usually found 
at the base of these cells. Example - 
the inner lining of the intestine.

Squamous epithelium

Central Disc
Shaped Nucleus

a.  non
    striated
    muscles
b.  striated
    muscles
c. cardiac
    muscles

a. Squamous

b. Columnar

c. Cuboidal

d. Ciliated

e. Sensory

f. Glandular

g. Germinal

blood

Adipose
Tissues

Supportive
Tissue

a. cartilage
b. bone
c. areolar
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Function

Secretion of enzymes in the stomach 
and absorption of digested food in the 
intestine.

C. Cuboidal epithelium

The cells of this epithelium are cube 
shaped. The walls of the ducts and the 
glands are examples.

Cuboidal Epithelium

Nucleus

Function

 Remove the dust particles by the 
vibration of the cilia

e.  sensory epithelium

Some of the epithelial cells are 
modified to respond to stimuli and they 
form sense organs.                  

 Vascular tissues

This is a liquid tissue adapted for the 
transportation of the nutritive materials, 
respiratory gases, excretory materials 
and others. It consists of 55% plasma 
and 45% blood cells. There are three 
kinds of blood cells. 

Theyare 

 i)  Red Blood Cells  
(Erythrocytes) : RBC

 ii)  White Blood Cells 
(Leucocytes)  : WBC

 iii)  Blood Platelets  
(Thrombocytes).

  i)   Erythrocytes: The Red Blood Cells 
present in vast majority. Each red 
cell is a circular or biconcave disc 

Nucleus

Columnar Epithelium

Function

The tissue helps in secretion and re-
absorprtion of water in kidney tubules.

d. Ciliated epithelium

In structure, it is like columnar 
epithelium. In addition they contain 
at their five margins a number of fine 
protoplasmic projections called cilia.  
The wind pipe on trachea is internally 
lined by ciliated epithelium.

Ciliated Epithelium

Cilia
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without a nucleus. These are formed 
in the bone marrow. Life span is 
between 100 to 120 days. It contains 
haemoglobin, a respiratory pigment 
that chiefly carries oxygen from the 
lungs to the other parts of the body.

  ii)  Leucocytes: The nucleated white 
blood cells are irregular and contain 
no pigment. They are produced in 
the bone marrow and in the lymph 
glands. Life span of WBC is two or 
three weeks.

They are the police force of the 
body and protect it from the disease 
producing organisms.

  iii)  Thrombo cytes: The bloodplatelets 
are the smallest of the blood cells 
and responsible for the clotting of 
the blood when blood vessels are 
damaged.

Connective tissues

The cells of connective tissues 
are loosely spaced and embedded 
in an inter cellular matrix. The 
matrix may be jelly like fluid, dense 
or rigid. They are of two types.  
They are

A)  Adipose tissue  

B)  Supportive tissue   

a) adipose tissue:- This is modified 
for storing fat. The inter cellular 
material is more or less absent. It is 
found chiefly below the skin and in 
between the internal organs.

 
 

B) supportive tissue:- This tissue 
gives support to the entire body. The 
supportive tissues are of three types. 
They are

  i)  Cartilage Tissue

  ii)  Bone Tissue

  iii)  Areolar Tissue

  i)   Cartilage tissue:- It has widely 
spaced cells. The solid matrix 
is composed of proteins and 
sugars. Cartilage smoothens 
bone surface at joints and is also 
present in the nose, ear, trachea 
and larynx

  ii)   Bone tissue:- It forms the 
framework that supports the body. 
Bone cells are composed of Calcium 
and Phosphorus compounds. Two 
bones can be connected to each other  
by the ligament. This tissue is very 
elastic and ligaments contain very little 
matrix.

 iii)    areolar tissue:- It is found 
between the skin and the muscles 
around the blood vessels, nerves 
and in the bone marrow. It fills 
the space  inside the organs.  
It supports the   internal organs 
and helps in  repairing the  tissues. 
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nervous tissue

The nervous tissue is formed of 
nerve cells called neurons and nerve 
fibres. It has highly developed powers 
of irritability and conductivity.The 
brain, spinal cord and nerves are all 
composed of nervous tissue.

Neurons: It is a structural unit of 
the nervous system. It has a cell body 

called cyton which assumes different 
shapes in the different regions of the 
nervous system, and a long tail called 
axon. Neurons may be either rounded 
or oval shaped. The protoplasm of 
the cyton has a number of small dark 
granules referred to a nissel bodies. 

The cyton gives out numerous branches 
called dendron. This, in turn, divides 
into finer branches called dendrites. 

muscular tissues

It consists of elongated cells also 
called muscle fibres. This tissue is 
responsible for movement in our body. 
Muscular tissue contains proteins 
called Contractile Proteins. There 
are three types of muscular tissues.

Striated Muscle

Nucleus

a) Striated Muscle: Since these 
muscles are attached to the Skeleton, 
they are also called Skeletal Muscles. 
Each muscle fibre in this muscle 
is a long parallel sided, cylindrical 
structure with cross striations hence 
named striped muscles. It has 
number of nuclei placed also near 
the Periphery. They are covered by a 
membrane called sarcolemma. Since 
their contraction is under conscious 
 control they are also called voluntary 
muscles.
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b) Non-striated muscles

Diagram :Non-striated Muscles

Nucleus

The cells are arranged to form a 
sheet of muscular tissue commonly 
found in the wall of the digestive tract, 
urinary bladder and other internal 
organs. They are not under the control 
of our will power. So, they are called 
involuntary muscles.

c) Cardiac muscle: In structure, 
they are in between the striped and 
unstriped muscle fibres. These are 
found only in the heart. 

They are multinucliated but the 
nuclei are  centrally located. dark 
and light bonds are present. The 
muscle of the heart show  rhythmic 
 contraction and relaxation throughout 
life. These  involuntary muscles are 
called  cardiac muscles.

6.3.2. oRgans
Two or more kinds of tissues is 

 associated together to form an  organ. 
An organ is a specialized part of 
the body performing some  specific 
 functions. For example, the eye, has 
epithelial tissue,  connective tissue, 
nervous tissue and muscular tissue. 
We have so many such  organs in our 
body like eye, ear, lungs, etc.,

Now let us study in details about the 
eyes. 

the eyes (Photoreceptor) 

The sense organ eye is concerned 
with vision. The eye which is spherical  
in shape is kept in the orbit of the skull. 

The eye is made up of three coats.

1. The outer-sclerotic coat

2. The middle choroid coat  

3. The inner coat (Retina)

Cardiac Muscle

Nucleus
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1. sclerotic coat
The outer sclerotic coat is white in 

colour except in the front where it forms 
the transparent cornea.

2. the middle choroid coat  
It is highly vascularised and deeply 

pigmented. In front of the eye the 
choroid coat forms the iris and lens. An 
opening called the pupil. It is present in 
the centre of the Iris. 

3.the inner coat (Retina)
Retina is the sensitive part of an 

eye. It contains two types of receptor 
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Cross-Section of the eye

cells the rods and cones. Rods are 
sensitive to  different shades of light 
but not colour. Cones are  sensitive 
to  colour. The fovea or yellow spots 
of the  retina are densely packed with 
cones. It is the part one uses when 
one concentrats  on something. e.g. 
When reading, sewing. The lens is 
transparent , elastic and  biconvex in 
shape. It is attached by  ligaments to 
the ring shaped cillary muscles. The 
Aqueous humors is a clear, watery 
liquid between the cornea and the lens. 
The  Vitreous   humors is a viscous liquid 
which fill the space between the lens 
and the retina. Vitreous   humors helps 
in image formation and also to maintain 
the spherical shape of the eye.

6.3.3. organ sytem
Several organs of a body together 

perform a common function. They 
constitute an organ system.Now let us 
discuss about the excretory system and 
their functions.

excretory system

Excretion is the elimination of 
metabolic waste products from 
the body. The major function 
of the excretory system is the 
elemination of nitrogenous 
waste products from the 
body. The mammalian urinary 
system consists of two kidneys, 
ureter and urinary bladder.

Vertical section of the kidney

Kidney
There is a pair of kidneys located 

inside the abdomen on either side  of the 
vertebral column in the lumbar region 
and against the posterior abdominal wall. 
The right kidney is slightly on the lower 
side due to the presence of liver. The 
outer surface is convex and the inner 
surface is concave. The concave side is 
called hilus.

A vertical section of the kidney shows 
an outer dark portion called the cortex 
and the inner pale region called medulla.  
The medulla has a number of cone like 
structures called pyramids. The pelvis 
projects in between the pyramids as 
cup like spaces called calyces.



C
ha

pt
er

6
nephrons

Kidney contains many minute tubular 
nephrons.These are the structural and 
functional unit of the kidney.  

Function of the Kidney

 ● The kidney not only removes the 
waste product from the blood 
but also maintains a constant 
composition of blood. 

 ● It maintains the pH

 ● The kidney regulates the loss of 
excess water from the body

6.4. Homeostasis
Homeostasis is the maintenance 

of a constant internal environment 
of the body. It was first pointed out 
by the French physiologist Claude 
Bernard in 1857. All mammals are 
capable of maintaining a constant 
body temperature despite changes in 
the external temperature. Behavioural 
and physiological responses are two 
important regulating mechanisms to 
maintain the stability of Homeostasis.

For example

The control of blood glucose level is 
a good example of homeostasis and 
involves the secretion of atleast six 
hormones. A rise in blood glucose level 
stimulates insulin secretion where as 
a fall in blood glucose level inhibits 
insulin secretion and stimulates the 
secretion of glucagon and other 
harmones which raise blood glucose 
levels.

6.5. CellulaR ResPiRation
Respiration is the process by which 

chemical energy in organic molecules 
is released by oxidation. This energy 
is then made availabe to living cells in 
the form of ATP

The biochemical process which 
occures within cells is called cell 
respiration. If it requires oxygen, it is 
described as aerobic respiration. If 
the process takes place in the absence 
of oxygen, it is described as anaerobic 
respiration.

aerobic respiration

It involves the utilisation of free 
oxygen and results in complete 
oxidation to carbon-di-oxide and water.

anaerobic Respiration  or 
Fermentation

Here oxygen is not utilized for 
respiration. So, it is called anaerobic 
respiration. It is often referred to as 
fermentation.
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A variety of micro organisms use 
anaerobic respiration as their major 
source of ATP.  e.g., Bacteria, Yeast.

6.6. metaBolism
The word metabolism has its root 

from the Greek word metabloe which 
means change. The sum total of 
biochemical reactions involved in the 
release and utilization of energy or 
energy exchange within the organism 
is termed as metabolism.

Such a chemical reaction in the 
metabolic process can be divided into 
two categories.

1. anabolism

The simple substances are obtained 
from the food are converted into 
cellular substance. This process is 
called Anabolism. During this process 
energy is not involved or utilized. 

For example,
Glucose → Glycogen and other sugars

Amino acids → Enzymes, hormones, 
proteins 

Fatty acids → Cholesterol and other 
steroids.

2. Catabolism
Organic substances which are 

obtained from the food are broken 
down to produce energy for the 
purpose of physiological functions of 
the cells. This process is called as 
catabolism.

The following are the example for 
catabolism

Glucose  →  CO2 , Water and heat
Protein  →  amino acid
Fats  →  Glycerol, fatty acid, etc.,

The repeated anabolism and 
catabolism in the metabolic 
process maintains the homeostatic 
conditions of the body.

Because of the metabolic process, 
the ionic balance is being maintained 
in the body.

The metabolic process is  
responsible for movement, growth, 
development, maintenance and repair 
of the cell, tissue and body.

This metabolic process occurs in 
different organs of living species.

6.7.   design oF tHe BodY – tHe 
BeautY oF stRuCtuRe 
and FunCtion – some 
examPle.

Our body structure suits the function. 
The human foot, which was originally a 
climbing structure, has been readapted 
for bipedal walking and running. 

Likewise there are so many animals 
from unicellular to multicellular whose 
body structures suit the function 
and their structure is suited for the 
movements they make.

Some animal movements are very 
beautiful. For example, an insect 
walking on the undersides of a leaf, 
soaring of eagles and the running of 
Jaguar and others are very puzzling. 

Diversity in Living Organism
B

IO
LO

G
Y

88 89



C
ha

pt
er

6

Let us see some in detail. 

Body Contour
It is nothing but the shape of the 

body. See the race horse. Their body 
is beautifully designed by nature. The 
body is spindle shape, stream line 
contour offer minimum resistance in air.

In fish also, the body is streamlined. 
So it can freely swim in the water.

Soaring of eagle

Fish - Rohu (Belongs to Kendai)

 Racehorse

How do animals fly?
The nature of the flight of an 

Aeroplane differs from that of Birds, 
Animals, and insects. Plane have fixed 
wings that create lift when air flows past 
them, they move forward by pushing 
air very fast through a jet engine or 
around a propeller. 

The wings of animals do both these 
jobs at once. When the wings flap 
downwards, the body of the  bird or bat 
or insect is pushed forwards and it is 
kept aloft and stable in its flight.

Bats are the only mammals that 
truly fly, by flapping the wings. The 
wing of bat is a fold of skin of patagium 
supported by all digits of the hand 
except the first.

Now let us see the various shapes 
of beaks. 

The following are some of the 
examples of beaks of birds. See how 
beautifully they are designed by nature 
to suit their mode of feeding habits.

Bat

Pelicans feed on fish, which they 
scoop up in the flexible pouch that 
lie under their long beaks. 
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When a bird eats insects, worms or 
berries, its bill or beak helps it get the 
food it wants. For most birds, its bill is 
a special tool that has the right shape. 
In fact, the bills of many birds work just 
like tools you may have at home.

Heron

Pelicans

Sparrow

A sparrow eats seeds it finds on the 
ground. Its bill makes them easy to 
pick up.

A heron also gets its food in the 
water. It spears fish ,lifts them out of 
water, and swallows them.

aCtiVitY 6.4
Make a list of desert plants and 
animals and write how their body 
strucure is adapted to suit their 
habitat.

eValuation
1. Match the following.

 a)  Endoplasmic 
  Reticulum   __  sweat.

 b)  Glandular 
  Epithelium  __ streamlined body.

 c)  Retina    __ porter.

 d)  Kidney    __  cone cells.

 e)  Fish    __ nephron.
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2. Choose the correct answer.

1.  Muscle fibres are branched in  (cardiac/ skeleta) muscle.

2.  Bone and cartilage are type of  (nerves/ connective) tissues.

3.  Ciliated epithelium is found in  (trachea / Oesophagus)

3. Choose the correct answer.

A.  Assertion : The image falls on Foevea

B.  Reasoning : Because of refraction of light by viteous humors

 A  is correct  B  is  wrong 

 B  is correct  A  is wrong

 B  explain    A

 A  explain    B.

Tissues Functions

1)  Columnar epithelium

2)  Glandular epithilum

3)  Ciliated epithilium

4. Complete the table by filling the functions.

5. i)  Identify part A and part B 

 ii)  How does part A differ from part B

B A 
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6. Observe the following table.  

In Column A, 3 terms are given of 2 belong to one group and 1 remains 
as odd. Identify the odd item and write it in Column B and write the common 
features of the other two in Column C.

7. Copy the diagram of human eye.  Label the following parts:

a. The transparent part of the sclera.

b. The spot on the retina where cones are most abundant.
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S.No A B C

1.
Cristae, Matrics, 

Ribosome

2.
Nerve, Muscle, 

Golgi apparatus
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CHAPTER 7



Conservation of Plants and Animals

94 95

7.1.  CONSERVATION OF 
FOREST AND WILD LIFE

Forest Ranger: Hello, Sheelan, 
good morning. Welcome to topslip, one 
of the forest areas in the state rich in  
biodiversity.

Sheelan : Thank you sir. I was told 
to meet you in the Annamalai Tiger 
Reserve.

Forest Ranger: I too was informed to 
share some interesting facts of forests                                                                                                                                          
and wildlife with you.

Sheelan: I will be very happy if I get 
more exciting information about forest                                  
and wildlife.

Conservation can be defined in simple terms, as the management of 
resources in such a manner that the benefits accuse to largest number 
of people for the longest possible time without harming the natural or 
ecological balance.

7. CONSERVATION OF PLANTS AND ANIMALS

Forest Ranger: “Trees, what do they 
mean to you?

Sheelan: Oh! Trees provide a 
number of economically valuable 
commodities, the most important being 
timber, fuel wood, and products such 
as bamboo, gums and leaves.

Forest Ranger: You know that they 
have the capacity to support many 
lives, like animals, birds, insects, fungi.

Sheelan: Sir, a slogan says that 
forests are signs of prosperity.

Forest Ranger: Forests provide 
our wealth and also they maintain 
our health. More important is the 
conservation of the already existing 
forest covering the Himalayas, 
Western and Eastern Ghats, setting A forest

A herd of deer
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more National parks and sanctuaries. 
Come let us go into the forests.

Need for Conservation

 ●  Wildlife is an asset to be 
protected and preserved 
because of their aesthetic, 
ecological, educational, 
historical and scientific values.

 ● Wildlife is essential for ecological 
balance.

 ● Wildlife is a big boost to tourism.
 ● The innu merable plants could 

yield products of immense 
medicinal value.

 ●  The wildlife is an important 
source of genetic material useful 
in genetic engineering

All non-domesticated and non cultivated biota found in the natural habitat 
are termed wild life.

• DESERT VEGETATION

•  TROPICAL DECIDUOUS  
FOREST

•  TROPICAL EVERGREEN  
FOREST

• MOUNTAIN FOREST

• TIDAL FOREST

India being a subtropical country, 
the temperature in most parts of the 
country is conducive to plant growth. 
Based on this the forests can be 
divided into five major types.

Desert (Dry forests) - Rajasthan, 
Southern parts of Punjab & Haryana

Deciduous forest - Peninsular region

Tropical Evergreen forests - Western 
Ghats, hilly areas in north eastern   
India, Sub Himalayan belt

Hill (mountain) forests - Himalayas, 
Southern India

Tidal forest - Estuaries of Ganges & 
Mahanadi

Plot or shade the different types of forests in india.
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7.2.  DEFORESTATION AND 
AFFORESTATION

Selfish and anti-social elements 
have perished the natural wealth. It is 
deforestation.

Reduced rainfall, change in climate, 
soil erosion, imbalance of green 
house, (global warming) are some of 
the ill-effects of deforestation.

If trees are planted newly, it is 
a process of afforestation. This is 
generally done in deserts and open 
grounds to check the wind velocity.

How do people involve themselves 
in planting new trees?

Afforestation has aimed at two kinds 
of forestry programmes such as social 
forestry and agro forestry. They can 
start a ‘Tree lovers club’ in their street, 
invite more people to join, plant tree 
saplings on their road side and can gift 
a tree sapling to their friends on their 
special day.

Social Forestry

In India Social forestry project was 
started in 1976. Its aim is to promote 
natural forests and create forests on 

AFFORESTATION DEFORESTATION

Cutting down forest increases 
the amount of carbon - di oxide in 
the atmosphere, which can affect 
climate and destroy the homes 
of many animals and plants. So 
deforestation leads to soil erosion, 
irregular rainfall and global warming.

unused lands. Social forestry also aims 
at raising plantations by the common 
man so as to meet the growing 
demand for timber, fuel wood, fodder 
etc., thereby reducing the pressure on 
the traditional forest area.

Agro Forestry

Planting of trees in and around 
agricultural boundaries and on 
marginal, private lands, in combination 
with agricultural crops is known as 
agro-forestry. The land can be used to 
raise agricultural crops and trees and 
rear animals.

7.3. FLORA  AND  FAUNA
India has a large variety of plants, 

about 45,000 species in number.Of 
these 15,000 are flowering plants; 
1,676 are algae; 1,940 are lichens; 
12,480 are fungi; 64 are gymnosperms; 
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2,843 are bryophytes; 1,012 are 
pteridophytes. India can be divided 
into eight distinct floristic regions.

 India has a great variety of fauna 
numbering 81,251 species, which 
represent 6.67 % of world’s fauna.
Of these, about 60,000 are insects; 
about 5,000 are molluscs; about  372 
are mammals; about 1,228 are birds; 
about 446 are reptiles; about 204 are 
amphibians; about 2, 546 are fishes. 
Zoological Survey of India (ZSI) is 

Deforestation refers to the 
indiscriminate cutting down of 
forest trees for use in wood-based 
industries (furniture making, paper, 
plywood) as domestic fuel, and 
to accommodate agriculture and 
industries. In many parts of our 
country the natural vegetations are 
destroyed illegally.

The natural vegetation (plants) in 
a particular area is termed as flora. 

All the micro-organisms t o 
m a c r o - o r g a n i s m s  (animals, 
birds, etc.) are termed as fauna.

Lion tailed monkey

responsible for carrying out surveys of 
the faunal resources of the country.

7.4. ENDANGERED SPECIES
Why did animals begin to live on 

land?

The very earliest creatures lived 
in water. Then plants began to grow 
on the land. These provided a new 
source of food and some animals 
left the water. They developed lungs 
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instead of gills, for breathing. The first 
to come on land were the amphibians.

How did the dinosaurs disappear?

They are pre historic animals and are 
disappeared due to natural calamities. 
Their names are made up of Greek 
and Latin terms. The word dinosaur 
itself means ‘terrible lizard’

Today many species of animals are 
in danger of dying out. They include 
rhinos, whales, wolves, eagles and few 
rain forest birds. Some are being killed 
because humans want their skins, 
bones or the land they live on. Others 
are being poisoned by man made 
chemicals and other traps. Those days 
kings, high officials of royal britain 
hunted many wild animals. Today 
poachers are hunting the animals for 
their own benefits. Monal found in 
Himachal Pradesh is one of the most 
beautiful birds and it has been hunted 

to the level close to extinction. Species 
with low population numbers that are 
in considerable danger of becoming 
extinct is termed as Endangered 
Species.

There are many Projects which were 
proposed by the Government of India. 
Such as Project Tiger, Project Elephant, 
Operation Rhino, Gir Lion Project and a 
Crocodile Breeding Project.

“Project Tiger” The population of Tiger 
(Panthera tigris) reduced from about 
40,000 at the turn of the century about 
1827 in 1972. In 1, April 1973, Project 
Tiger was launched by Government 
of India, which resulted in increase 
population of tiger.

“Project Elephant” Elephant is the 
symbol of our National heritage animal. 
The population of Indian elephant 
Elephas maximus is threatened due 
to poaching for ivory and habitat 

Due to deforestation and various causes, the populations of several 
species of plants and animals are at the verge of extinction and several are 
considered endangered
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destruction. An ambitious programme 
“Project Elephant” was launched by 
Ministry of Environment and Forests, 
which will focus on solving the 
problems of humans and elephants 
competing for the same habitat.

“Operation Rhino” Number of 
Indian rhino or one horned Rhinoceros 
(R.unicaris) are lost due to hunting and 
flood. To protect the Indian species, 
centrally sponsored rehabilitation 
programme was undertaken in Dudhwa 
National Park.

“Lion sancturary” In 1972, a five year 
plan was proposed by the Government 
of Gujarat to protect this magnificent 
feline species in the Gir Sancturary. Its 
national park and ecological balance 
of the habitat is properly protected. This 
has resulted in increase in lion population.

Crocodile Breeding Project: 
Crocodile breeding and management 
project was launched by Government 
of India in 1975 for all the three 
endangered crocodile species namely, 
the fresh water crocodile (Crocodylus 
palustris), saltwater crocodile 
(Cricidylus porosus) and the rare 
gharial (Cravialis gangeticus)

7.5. RED DATA BOOK
It is a record book. International Union 

for Conservation of Nature and Natural 
Resources (IUCN) maintained the Red 
Data Book. Red Data Book contains a 
record of animals which are identified as 
endangered species or animals which 
are in the verge of extinction.

In India, animals like Indian one 
horned rhino, Nilgiri tahr, Lion tailed 
macaque, Asiatic Lion, Indian tiger, 
Olive Ridley turtle and birds like 
hornbill, monal, Great Indian bustard, 
and pheasant are on the verge of 
extinction.

NGC (National Green Corps) of 
the Ministry of Environment and 
Forests, Government of India.

National Animal - Tiger

National Bird - Peacock

National Flower - Lotus

National Fruit - Mango

National Tree - Banyan tree

 National heritage - E l e p h a n t 
animal

Lion, Tiger, Leopard, Snow leopard 
and Clouded leopard are in India.
Cheetahs became extinct in 1950s.

The breeding area of the famous 
Olive Ridley’s turtle is the Coast of 
Orissa while the Hawksbill Turtles 
breed on the Coast of Tamil Nadu.
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 Aristotle recognized the seasonal 
movements of animals 2000 years ago. 
So migration is the phenomenon of 
movement of animals from its habitat to 
some other habitat for a particular time 
period every year for a specific function 
like safe breeding. Vedanthangal 
bird sanctuary is one of the most 
spectacular breeding grounds in India. 
This Sanctuary has been protected by 
the local people for well over 250 years. 

7.6. MIGRATION

All animals have an instinctive perception of changes in temperature, and 
just as men seek or spend their summer in cool places and their winter in 
warm places, so also all animals that can do so shift their habit in various 
seasons 

ARISTOTLE, 384 – 322 B.C, History of animals

Vedanthangal is a home for migratory 
birds, such as pintail, garganey, grey 
wagtail, blue-winged tail, common 
sandpiper and some more.

Navigation Databanks of  Migrating 
Birds

Each year as the days shorten 
and the food supply dwindles, many 
bird species prepare themselves for 
a long flight to warmer, move fruitful 
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climates. Then one day driven by 
deep ancestral urges they set out for 
unknown destinations. The swallows 
of northern Europe, for example may 
fly 6800 miles (11,000 km) or so to 
their African wintering grounds. When 
they move in groups they are protected 
from their predators. Many birds that 
migrate may be sensitive to variations 
that occur in the earthen magnetic 
field. With the help of that they will find 
their destinations. Racing pigeons find 
their way home only by this method.

 

 
 

 

Migration of birds

  When a swarm of desert locust is 
on the move (A single swarm is 
about 50,000 million) eats 3000 
tons of vegetation in one day.

•  The salmon fish travel up to 1500 
miles (2400 km) from the sea to 
fresh water for breeding. Most of 
them die after breeding due to 
exhaustion.

•  The Brazilian turtles travel up to 
1250 miles (2000 km) in eight 
weeks time for breeding

•  Barren grounds Caribou of North 
America travel over 3700 miles 
(5000 km) the longest annual 
migration of any mammal
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Herd of  elephants enter into the 
villages, why?

It is not the herd of wild elephants 
that entered into the village, or field etc. 
Humans have converted their habitat 
(territory) for their own commercial and 
productive use.

Government has taken many steps 
to protect the wild life by providing 
Sanctuaries and National Parks.

Sanctuaries : Sanctuaries are the 
places where the animals are well 
protected from any disturbance. Killing 
or capturing is highly prohibited. In our 
country there are about 500 sanctuaries. 
One of the most important missions 
of sanctuaries, beyond caring for the 
animals, is, educating the people. The 
individuals should be educated about 

7.7. WILD LIFE SANCTUARy 
 AND NATIOAL PARKS

Migration of turtle
the importance of animals so that the 
animals can be protected, and a good 
ecological balance can be maintained.

These losses have now reached critical 
levels and are beginning to be addressed 
as biodiversity loss. Loss of biodiversity 
occurs when either the habitat essential 
for the survival of a species is destroyed 
or particular species are destroyed. 
The former is more common. The later 
reason is encountered when particular 
species are exploited for economical 
gain or hunted for sports or food.

Peacock
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The main objectives and advantages of 
biodiversity conservations are as follows:

 ● To preserve the continuity of 
food  chain

 ●  The genetic diversity of plants 
and animals is preserved

 ●  It provides immediate benefits 
to the society such as recreation 
and tourism

 ●  It ensures the sustainable 
utilization of life support systems 
on earth

NATIONAL PARKS: National Park is an area dedicated to protect the 
environment, the natural objects and the wild life there in. Many national parks 
were initially wild life sanctuaries. There are about 89 national parks in India.

Some important National Parks in India
Name and Location Important Species

1.  Bandipur national park, Mysore - 
Karnataka

2.  Corbett national park, Garhwal - 
Uttarpradesh

3.  Gir national park, Junagarh -  
Gujarat

4.  Kaziranga national park Jorhat - 
Assam

5. Periyar sanctuary, Idukki - Kerala

Elephant, panther, barking deer, tiger,  
sambar.
Four horned antelope, elephant, chital, 
tiger, nilgai.
Asiatic lion, panther, nilgai wild boar, 
chinkara.
Elephant, one horned rhinoceros, wild 
buffalo, tiger, leopard.
Elephant, chital, nilgai, sambar, tiger, 
barking deer.

Some important Sanctuaries in Tamilnadu

S.No NAME OF THE SANCTUARy / 
LOCATION ANIMALS

1. Mundanthurai and Kalakkadu 
Sanctuary-Tirunelveli Lion tailed monkey, Tiger

2. Srivilliputtur sanctuary - Virudhunagar Grizzled squirrel, barking deer
3. Vedanthangal sanctuary - Kancheepuram Cormorants, grey heron
4. Mudumalai sanctuary - The Nilgiris Elephants, gaur, langur
5. Viralimalai sanctuary - Trichirappalli Wild peacocks

6. Kodiakkarai sanctuary - Nagapattinam Chital, wild bear
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7.8. THREATS TO BIODIVERSITy  
Current biodiversity is estimated at 10 

to 100 million species, of which only 1.4 
million have been formally catalogued. 
There are 12 mega diversity in the 
world. India is one of the 12 mega 
diversity centres of the world. Diversity 
among the living organism is known 
as Biodiversity. The biodiversity of the 
earth is unimaginable.

The natural causes for the loss of 
biodiversity are floods, earthquakes, 
landslides, natural competition between 
species, lack of pollination and diseases.  

At the same time, man is the only 
cause for the loss of biodiversity. 
Destruction of habitats is the wake of 

developmental activities like housing, 
agriculture, construction of dams, 
reservoirs, roads, railway tracks etc. 

Even the loss of a single species is 
a tragedy, because each form of life is 
a storehouse of irreplaceable genetic 
resources. Extinction is an irreversible 
process and when a species becomes 
extinct it sets off a cascade of extinctions. 

All life on earth is interdependent 
and man is only a strand in this delicate 
web of relationships.

One day we are rapidly eliminating 
the conditions necessary for the 
continued existence of biodiversity due 
to over exploitation and ignorance.
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7.9.  TRADITIONAL KNOWLEDGE 
& PEOPLE’S INITIATIVES 
IN BIODIVERSITy

Sacred grove : These are the tracts of 
forests and are communally protected. As 
they have a temple or a deity pertaining 
to a particular forest, conservation of 
the sacred grove is high priority and 
the whole community is involved in 
it.Tradition of tree worship oriented to 
protection is observed all over India. 

Worshipping the species vary according 
to community, region, as well as use 
value as per availability. Because of these 
traditions these species are protected. 
Traditional practices still followed by 
the tribals do not commercialize forest 
products and never exploit them in an 
unsustainable manner. 

Traditional knowledge is transmitted 
orally from generation to generation. It 

tends to be collectively owned and takes 
the form of stories, songs, folklore, 
proverbs, cultural value beliefs, rituals 
including the development of plant 
species and animal breeds.

Sheelan: Thank you sir. You justified 
the facts and information. I gained a 
lot of knowledge and I promise to take 
this insight to my friends and others.

7.10.  HUMAN WILD LIFE 
CONFLICTS

It is a well known fact that man has 
been the sole creature responsible 
for the destruction of large number 
of habitats, by over population, 
crowding, over exploitation etc. As 
human population is keeping on 
increasing, we move in to the forest 
land and occupy the habitats of 
plants and animals. So conflicts arise 

Sacred grove
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between the animals and man. Animals 
like elephant, wild buffalo, and tiger 
come in groups to the farm lands for 
food and water and destroy them. But 
it is not the animals to be blamed; it is 
we the human beings have encroached 
their lands for our benefits.

Protecting the environment is 
every one’s responsibility. There is 
an increased awareness among the 
people towards the conservation 
of ecologically sensitive areas. 
Green peace – a group devoted 
to environmental protection was 
responsible for helping to ban whaling. 
Closer home, the chipko movement 
initiated by Sunderlal Bahuguna 
stopped felling of trees in some parts 
of Himalayas. 

Some of the activities in the areas of 
environmental conservation include:

 ●  Holding rallies and marches to 
bring about a mass awakening 
to  environmental issues

Sunderlal Bahuguna

1.  List the factories disturbing 
the biodiversity of your area.  
Some of these factories and 
human activities may disturb the 
biodiversity unknowingly. List these 
human activities. How can these 
be checked?

2.  Find out the endemic (confined to your 
area alone) plants and animals  
of  the region where you live, and also 
specify how many varieties  are very 
rare.

 ●  Spreading awareness through 
mass media

 ●  Introducing environmental 
legislation to tackle the issue

Gaur (bison)

Bear
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EVALUATION
1. Choose the best answer

a)  Species with low population numbers that are in considerable danger of  
elimination is termed as ––––––––––(endangered species / extinct)

b)  All non-domesticated and non-cultivated plants in the natural environ  
ment are termed as–––––––––––––(wild life / ordinary life)

c)  The natural vegetation in a particular area is termed as–––––––––– 
(flora /  forest)

d)  All the micro-organisms to macro-organisms are termed as–––––––––––  
(fauna / protozoans)

e)  The word dinosaur itself means––––––––––––––(terrible lizard / dragon  
lizard)

2.  In India, social forestry was started in 1976. Its aim is to promote 
natural  forests and create man made forests on unused lands. Suggest  
some  steps to convert a sterile land into a cultivable one.

3.   Wildlife is essential for ecological balance and a big attraction to tourism. 
Support  the statement with your suggestions.

4.   People tried several methods to keep wild animals away from the fields and 
villages. Power fences were erected around the fields against animals. Is it a 
healthy practice? Do you have any alternative plan to help them both?

5.   Planting trees is known as afforestation, cutting the trees is deforestation.  
Is there is any permanent solution to the deforestation problem?

 6.    Deforestation leads to many changes in the following but they are jumbled. 
Arrange them in an orderly manner.

   a) Earth  b) cities (urban area)  c) environment  d) wild animals          
e) villages   f) rural areas  g) the next generation

7.  What will happen if
a.  We go on cutting the trees.

b. The habitat of an animal is disturbed.

c. The top layer of the soil is exposed.



Conservation of Plants and Animals

PB

 FURTHER REFERENCE 

Books
1. Biology - The science of life IV Edition - Wallace, Sanders - Ferl  

Harper Collins College Publisher.

2. Silver Burdett & Ginn Life Science - Silver, Bundett and  
Ginn Inc.,USA.

3. Indian Wild Life The Great Wildlife series – APA publication.

4. Reader’s Digest (Wild animals) (forest) - The Reader’s Digest   
Association Ltd. London, Newyork.

Websites
 www.en wikipedia org/wiki/forest 

www.en wikipedia org/ wiki/plants

8.     Indiscriminate cutting of trees will lead to deforestation. How does it reduce 
rainfall and also lead to flood on the other?
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Air contains 20.9% Oxygen,  
78% Nitrogen, 0.03% Carbon 
Dioxide, Neon, Krypton, Hydrogen 
and water vapour in small quantities.

Vehicles cause 50% of the air 
pollution in India.

The Green House Effect

Some of the infrared radiation 
from the earth passes through the 
atmosphere but most is absorbed 
and re-emitted in all directions by 
greenhouse gas molecules and 
clouds. This warms up the Earth’s 
surface and the lower atmosphere.

Air, water and land are the most 
 important natural resources. Human 
beings are responsible for changing 
the  environment to fulfill their needs 
of food, clothing, housing,  transport 
and industry. Human beings  damage 
healthy environment by uncontrolled  
activities. Most of the environmental 
problems are related to the 
increasing population development 
in agriculture, transport and industry.

8.1. Air PolluTion
Air pollution is described as 

any change in the composition of 
air either by physical or chemical 
methods so as to cause harmful 
effects on health.

8.1.1. Sources of Air Pollution
There are namely two sources.
1. Natural sources
2.   Man-made(anthropogen ic ) 

sources.

natural sources

Volcanic eruption, forest fire, 
sea salt sprays, biological decay, 
photochemical oxidation of  
terpenes, marshes, pollengrains, 
spores, etc., Radio active minerals 
present in the earth’s crust are 
the sources of radioactivity in the 
atmosphere.

Man made sources

Industrial emissions, vehicles, 
aeroplanes, power stations and 
burning of fuels, etc.,

Mainly air pollution is caused due to 
burning of fuels to run vehicles, and 
from chimneys of factories and power 
stations.

8. Air, WAter And Soil Pollution
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Air pollutants

The following table shows a few air pollutants and their effects on human 
being.

 
 

1. Carbon 
monoxide

Combustion of 
fuels

It reacts with haemoglobin in 
human blood forming carboxy-
haemoglobin. It may lead to 
death.

2. Carbon-di-oxide Burning of coal/
timber

It leads to global warming.

3. Nitrogen oxides Automobile 
exhausts It causes acid rain.

4. Sulphur dioxide Burning of 
sulphur

It causes eye irritation, lung 
cancer and asthma.
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Acid rain 

Oxides of nitrogen, sulphur, 
carbon produced by combustion 
of coal, petroleum, etc,. dissolve in 
atmospheric water vapour. They form 
their corresponding acids like nitric 
acid, sulphuric acid, etc., and reach 
the earth’s surface as acid rain. 

Effects of acid rain

 ● It irritates eyes and skin of 
human beings.

 ● It inhibits germination and 
growth of seedlings.

 ● It changes the fertility of the soil, 
destroys plants and aquatic life.

 ● It causes corrosion of many 
buildings, bridges, etc.,

The increase in the concentration 
of green house gases (CO2, methane) 
in the atmosphere allows radiations of 
short wavelength are reflected back 
to earth. The consequent increase in 
the global mean temperature due to 
green house gases is called global 
warming.

ozone depletion

Ozone is a colourless gas, found in the 
upper atmosphere (stratosphere) and is 
highly beneficial. Ozone layer is thinning 
due to the emission of pollutant into the 
atmosphere. Holes caused in the ozone 
layer allow the harmful UV rays to reach 
the earth.

Control of air pollution

Air pollution can be minimized by the 
following methods:

Use of crude oil should be avoided and 
use of high quality fuels, unleaded petrol, 
bio-diesel and compressed natural gas 
(CNG) should be recommended.

Use of automobiles should be 
minimized.

Industrial smokes must be filtered 
before releasing into the atmosphere.

By planting more trees to get pure air 
(O2) and reduce the CO2 content of the 
environment.

8.2. WATEr PolluTion
Water is said to be polluted when there 

are undesirable changes in the physical, 
chemical and biological conditions 
of water that make it unfit for human 
consumption.

Water becomes polluted in many ways:
 ● Stagnant water becomes 

polluted day by day. It gives out 
a foul smell, mosquitoes breed 
there in large numbers causing 
malaria.Ozone hole
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8.2.1.  Sources of water pollution

Water pollution
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Waste Water Treatment Plant  
Treatment of waste water involves physical, chemical and biological 

process.

1. At first waste water is passed through bar screens.

2.  Large objects like sticks, cans and plastic packets are removed 

3.  The water is then passed through a grit chamber in which sand  
is removed. 

4.  The water is then allowed to settle in a large tank.

5.  Solid materials like settle at the bottom. 

6.  Then the water is transfered to the next tank having a skimmer. Thus 
skimmer removes the floating solids like oil and grease.

7.  Next air is pumped through water in an aeration tank to help aerobic 
bacteria to grow. The bacteria consumes unwanted matters that are still 
remaining in water. 

8. The treated water has a very low level of organic material and suspended 
matter. It is discharged into a rvier.

Waste water treatment plant

8.3. PurifiCATion of WATEr
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8.4. lAnd PolluTion

8.5.  SourCES of lAnd 
PolluTion

Proper disposal of hazardous wastes
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8.6.  SCiEnCE TodAy- bioPol.
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do you knoW? 
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 ● Take up one case study on 
air pollution or soil pollution of 
your area and prepare a report 
on your findings.

 ● Design a comprehensive and 
colourful poster on the need 
to control water pollution or air 
pollution.

 
 
 
 

 

1.  

2.  
 
 

3.  
 

Air pollution
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 ●
 ●  

 ●

 8.4

Water (Prevention and control of 
pollution) Act 1974.

Air (Prevention and control of  
pollution) Act 1981.

Environment (Protection) Act 1986.

It has been suggested that we 
should plant eucalyptus trees all 
along the sewage ponds. These 
trees absorb all surplus waste water 
rapidly and release pure water 
wapour into the atmosphere.
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furTHEr rEfErEnCE

books

 World science- Bay books   Pollution - Macmillan

Website

 www. kidsforsavingearth.org,  www. tiki.oneworld.net

2. Think the ways in which you can use each of these things.

STATE rEASonS for THE folloWinG:
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Read the above conversation. How 
often do we use words such as ‘pure 
milk’ and ‘pure water’? Have you ever 
wondered what ‘pure’ really means?

For an ordinary person, “a pure 
substance” means that it is free from 
adulteration. In that sense, the air 
we breathe and the milk we drink 
are not pure. However, there are a 
few cases where the matter that we 
encounter in ordinary experience is ‘pure’  
that is, they consists of only a single 
substance. Distilled water, sugar, 
baking soda etc. are pure substances 
like the copper used in electric wiring. 

How to recognise a pure substance? 

One can recognise a pure  
substance by its properties such as 
density, melting point, refractive index, 
electrical conductivity and viscosity. 
Then, how can we define a pure 
substance?

A pure substance has fixed  
composition and fixed properties 
which cannot be easily separated by 
physical methods.

For example, pure water boils 
at 100°C at one atmospheric 
pressure and ice melts at 0°C. These 
are the properties of all samples of pure 
water, regardless of their origin. Pure 
water contains only two hydrogen and  
a oxygen which cannot be separated 
by physical methods.

In science, a pure substance 
is either an element (e.g., iron) or 
a compound (e.g., NaCl).

9. ElEmEnts and Compounds around us

9.1. Types of pure subsTance

 
Air we breathe is not a pure 
substance but a mixture of gases 
Milk is a mixture that contains liquid 
fat, protein and water.

So, how 
much water 
have you 
added to 
the milk 
today?

What are 
you saying 
sir? This 
milk is  

100 % pure



Elements and Compounds around us

122 123

9.2. WhaT is an elemenT?
The unscrambled words such 

as iron, copper, gold, oxygen and 
carbon that we come across in our 
daily life are said to be elements.

Look at the pictures. What do you 
notice? Did you notice this. In fig 1, 

a boy is alone and in fig 2 two boys 
seem to be similar in all aspects (like 
twins)?  Hence for analogy, we can 
say that both are elements.

Let us see the different views of 
an element put forth by scientists

 ● An element is a pure substance 
that cannot be split into anything 
simple by physical or chemical 
methods. (BOYLE)

 ● An element is the basic form 
of matter that cannot be  
broken into a simpler substance. 
(LAVOISIER)

 ● An element is made of same kind 
of atoms. (Modern atomic theory)

Fig: 1 Fig: 2

List any 5 substances you consider 
pure:
1. -----------
2. -----------
3. -----------
4. -----------
5. ------------

 
You have to unscramble the 
following words given in bracket:

1. Water conveying pipes are 
made of-------- (ONIR)

2. Electric wire contains ------- 
(PPERCO)

3. Ornaments are made of ----------
------------ (LDGO) 

4.  The air we breathe consist of 
------(YGENOX)

5.  Coal contains------------------- 
(RBONCA)

 
An atom is the smallest particle of 
an element. 
A molecule is made of the same 
kind of atoms or different kinds of 
atoms
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Examples of elements are 
hydrogen, nitrogen, oxygen, carbon, 
aluminium, gold, silver etc. A lump 
of sulphur contains sulphur atoms 
only. Nitrogen contains atoms of 
nitrogen only. Copper wires contain 
only copper atoms.

Thus,all elements are made up of 
one kind of atom only. However, atoms 
of different elements are not identical.  
For example, if we compare atoms of 
copper and silver, we find that they 
differ from each other in size and 
internal structure.

A complex substance like 
mercuric oxide is broken down into 

simpler  substances, Mercury and 
Oxygen. It is not possible to spilt these 
substances any further by any other 
chemical method. Thus, mercury and 
oxygen are  elements.

Mercuric oxide → Mercury + oxygen  
         (element)  (element)

The crystal will slowly acquire grey  
colour. On analysis, it is found 
that sunlight has decomposed 
silver chloride into silver and 
chlorine(element)

Silverchloride Silver + Chlorine 
(white)                         (grey)    Yellow green     
     (element)   (element)  

 
Take a little amount of mercuric 
oxide in a test tube. Heat it first 
gently, and then strongly in a 
bunsen flame. Observe the test 
tube. You will notice a silver mirror 
gradually appearing on upper part 
of the test tube and later, globules 
of mercury will be seen.  Insert a 
glowing splinter into the test tube. 
The flame of splinter brightens 
showing the presence of oxygen. 
What does this tell you?

 
Take a small amount of crystals 
of silver chloride which are white 
in colour on a watch glass.  Place 
the watch glass under sunlight for 
some time. What do you notice? 
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9.2.2.  have you ever thought 
about the elements found 
in our body?

About 99% of the mass of human 
body is made up of six elements 
(oxygen, carbon , hydrogen, nitrogen,  
calcium and phosphorus) and the rest 
1% by other elements.

you can repeat the same activity with 
silver bromide.

      
Silver bromide Sunlight silver + bromine
 (light yellow)             (grey)

                                (element)(element)

9.2.1.  Do you know how many 
elements exist in nature?

There are 118 elements known 
at present, out of which 92 elements 
occur in nature and the remaining 26 
have been prepared in laboratory by 
artificial methods. However, only 112 
elements have been authenticated 
by IUPAC (International Union of 
Pure and Applied Chemistry), and are 
allotted symbols.

Let us see the relative abundance 
of various elements in earth’s crust, 
either in free state or in the combined 
state.

In earth’s crust, oxygen is the 
most abundant element followed by 
silicon. Together, these make up three 
quarters of the earth’s crust.

Pie Diagram -  Elements  present in the earth’s 
crust

Oxygen

Silicon

Aluminium

Iron
Calcium

Sodium

Pottasium

Magnesium

Rest

46.6

27.7

8.1
5
3.6 2.8 2.6

2.12.5

Pie Diagram -  Elements present in the human 
body

 
Can you find the most abundant 
element from the above pie 
diagram?
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All the living things, both plants 
and animals, are made from a few  
elements only. They are,

Oxygen (65%), Carbon (18%), 
Hydrogen (10%), Nitrogen (3%), 
Calcium (2%) along with some other 
elements.

Hydrogen and helium are the main 
elements in the universe and stars.

9.2.3. Classification of elements 
based on state

Let us classify the known  
elements on the basis of their state of 
subdivision as solids, liquids and gases.

liquids: Mercury, bromine, (at 
room temperature) cesium and 
gallium can exist in liquids around 
30° C.

Gases: Hydrogen, nitrogen,  oxygen, 
chlorine, fluorine, helium, neon, argon, 
krypton, radon and xenon.

solids:Remaining elements are  
solids. e.g., Carbon, silicon, copper, 
gold etc.,

9.2.4. Classification of elements 
based on properties

Now we classify the known elements 
on the basis of their properties as  
metals, non-metals and metalloids.

metals: Of the 92 natural elements  
70 elements are metals. Metals are 
hard lustrous (shining in appearance), 
malleable( can be beaten into very thin 

sheet) ductile(drawn into wire), good 
conductors of heat and electricity, and 
sonorous (producing sound)

e.g.,  Copper, gold silver, iron etc,.

non-metals: Only about 16-17  
elements are soft, not lustrous, 
non-malleable, non-ductile, bad  
conductors of heat and electricity, and 
non-sonorous.

e.g., Hydrogen, oxygen,     
  sulphur, carbon etc,.

metalloids: Very few semi-metals 
are known as metalloids which shows 
properties of metals as well as non 
metals.

e.g.,  Boron, silicon, germanium etc,.

 
• 20 % of the Earth’s oxygen 

produced by the Amazon forest.

• An ounce of gold can be stretched 
into a wire of 80 kms (50 miles) 
long.

• The amount of carbon in the 
human body is enough to fill 9000 
‘lead’ pencils.

• The noble gas xenon lasers can 
cut through materials that even 
diamond tipped blades will not 
cut.

• An average adult body contains 
250g of salt .

• The metal with the highest melting 
point is tungsten 3410° C.
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    Nickel        Arsenic       Antimony      Water

9.3. Why symbols?
Every chemical change can 

be conveniently represented in 
the form of chemical equation. 
This is because describing a  
chemical change with the names of 
substances becomes difficult. So, we 
need symbol for an element.

What is symbol?

You are familiar with the use of 
shortened forms of names of people, 
countries etc. we refer to United 
Kingdom as U.K., United States of 
America as U.S.A. and so on.  It is more 
convenient to use the shortened forms 
instead of writing down long names. 
Similarly, in chemistry, symbols are used 
to represent names of elements.

A symbol is a shortened form of the 
name of an element.

Let us learn the brief history of symbols 
of elements.

Greek symbols

Some earliest symbols in form of 
geometrical shapes were those used by 
the ancient Greeks to represent the four 
elements earth, air, fire and water.

Alchemist symbols

In the days of alchemists,the 
different materials that they used were 
represented by pictorial symbols.

 
Learn about uses of gases with the 
help of the periodic table:
Fill the blanks:

1.  The gas that can be used to fill 
party balloons is _______.

2. The gas that is used to make 
flash light is _______ . 

3.  The gas widely used in adver-
tisement signs is _______.

4. The gas present in tungsten bulb 
is _______.

5.   The gas present in the universe 
is _______.

6.   The gas used in high intensity 
lamp is _______.

7. The gas which is used in tooth  
pastes to keep the teeth strong 
is _______.

8. The gas which helps to keep 
swimming pool clean is 
_______.

9. The radioactive gas is _______

10. About 21% of earth’s  
atmosphere consists of_______.
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The work of trying to change less 
valuable metal into gold was called 
alchemy, and the men who did this work 
were alchemists.

Dalton’s symbol

In 1808, John Dalton, a scientist, 
tried to name the various elements 
based on these pictorial symbols.

The uses of the above symbols are 
difficult to draw and inconvenient to 
use. Hence, Dalton, symbols are not 
used; it is only of historical importance.

berzelius symbols

In 1813, Jon Jakob berzelius 
devised a system using letters of 
alphabet.  He argued that letters 
should be used because they could be 
written more easily than other signs.  
The modified version of Berzelius 
system follows under the heading 

‘system for Determining symbols 
of the elements’
 1. The symbols of the most 

common elements, mainly   non-
metals, use the first letter of their  
English name

element symbol
boron
carbon
fluorine
hydrogen
iodine
nitrogen
oxygen
phosphorus
sulphur
Vanadium
uranium

 B
C
F
H
I
N
O
P
S
V
U

2.  If the name of the element has 
the same initial letter as another 
element, then symbol uses the first 
and second letters of their English 
name.

element symbol

aluminium
barium
beryllium
bismuth
bromine
cobalt
Gallium
helium
lithium
neon
silicon

Al
Ba
Be
Bi
Br
Co
Ga 
He
Li
Ne
Si

3.  If the first two letters of the names 
of elements are the same, then the 
symbol consists of first letter and 
second or third letter of English name 
that they do not have in common.
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Names of some elements are  derived from important country/scientist/colour/
mythological character/planet. Examples

name of  
element latin name symbol

Sodium
Potassium
Iron
Copper
Silver
Gold
Mercury
Lead
Tin
Antimony
Tungsten

Natrium
Kalium
Ferrum
Cupurum
Argentum
Aurum
Hyderargyrum
Plumbum
Stannum
Stibium
Wolfram

Na
K
Fe
Cu
Ag
Au
Hg
Pb
Sn
Sb
W

element symbol

argon

arsenic

chlorine

chromium

calcium

cadmium

magnesium

manganese

Ar

As

Cl

Cr

Ca

Cd

Mg

Mn

4.  Some symbols are based on 
the old names or Latin name of 
the element. There are eleven 
elements.

name symbol name derived from

Americium

Europium

Nobelium

Iodine

Mercury

Plutonium

Neptunium

Uranium

Am

Eu

No

I

Hg

Pu

Np

U

America (Country)

Europe(Country)

Alfred Nobel(scientist)

Violet (colour, greek)

 God mercury 
(mythologic character)

Pluto (planet)

Neptune (planet)

Uranus  (planet)
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how to write a symbol?

While   writing   a   symbol  for   an   
element, one   has  to   follow the 
method given below.

1.  If the element has a single 
English letter as a symbol, it 
should be written in capital letter.

2.   For elements having two letter 
symbols, the first letter should be 
in capital followed by small letter.

Significance of the symbol of an 
element

Symbol of an element signifies

 ● Name of the element

 ● One atom of the element

For example, 

 ● The symbol N stands for the  
element of nitrogen

 ● One atom of nitrogen

 
Here is an interesting game which helps you to remember the symbols and 
their names. Make cards as instructed and then form a small group with your 
class mates to play.
insTrucTions:
Prepare 15 cards with the name of elements written on them and 15 cards 
with their corresponding symbols.  Here is a list of names of elements (you 
have a freedom to choose the name of the elements)
 Hydrogen Calcium  Arsenic   Sodium Mercury
 oxygen Argon Chlorine  Gold  Magnesium
 Copper Helium Chromium Iron  Manganese
how to play

1. Shuffle the 30 cards and place the cards  face down on the table .

2. Start the game. Each player will get a chance of taking 2 cards at  a time to 
see. If a player does not get  the  correct pair, then he/she should keep the 
cards at the original position. If the name and symbol of the cards match 
correctly, then he/she can show to all the players and can keep the correct 
pairs of cards with him/her.  If correct pairs are shown, players will get 
another chance until the player makes wrong match. Game will continue 
till all the cards are taken up. The winner is the one having maximum 
number of cards.
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9.4.  molecule of an elemenT
The molecule of an element 

contains two or more similar atoms. 
For example, a molecule of chlorine 
contains two atoms of chlorine; it is  
therefore  written   as  Cl2 (Chlorine).  
Similarly, a molecule of nitrogen 
contains two atoms of nitrogen; it is 
therefore written as N2 (Nitrogen). 
molecules like Chlorine and  
nitrogen which consist of two 
atoms of the same kind, are called 

Cl Cl

diatomic molecules. A molecule of 
ozone consists of three atoms of 
oxygen and is represented as O3. 
Similarly, some molecules, like 
phosphorus (P4) and sulphur (S8), 
consists of more than two similar 
atoms. 

9.5. WhaT is a compounD?
Do you know that common salt, 

water, sugar, sand etc., which we 
use daily are said to be compounds? 
Similarly, our body is composed of 
hundreds of compounds. We have 
learnt that there is limited number of  
elements (<120), but number of 
compounds is unlimited.
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From the picture, can you define a 
compound?

When two or more elements 
combine in a fixed ratio by mass, they 
form compound.

For example, water is a compound 
made of one oxygen atom and two 
hydrogen atoms in the ratio 1 : 2 by 
volume or 8 : 1 by mass.

A compound is a pure substance 
composed of two or more elements 
combined together chemically in a 
fixed ratio by mass.

Element    +  Element →Compound

Nitrogen   +  Hydrogen → Ammonia

Carbon + Oxygen→ Carbondioxide

Hydrogen +  Oxygen → Water

sulphur

spoon
↑

Sulphur combines with oxygen to 
form a colourless gas sulphur dioxide.

Sulphur  +  oxygen → Sulphur   
    dioxide

(element)   (element)      (compound)

The greyish black compound formed 
is aluminium iodide.

Aluminium + Iodine → Aluminium                     
     iodide

(element)     (element)      (compound)

Water

Aluminium
and Iodine

Aluminium iodide
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The grey brittle compound is iron 
sulphide

Iron   +   sulphur →  Iron sulphide

(element) (element)   (compound)

Now let us take iron sulphide and 
study the characteristics of a compound 
by performing simple experiments.

1.  Iron sulphide contains iron and 
sulphur in the ratios 7 : 4. by mass. 
Hence, we can say that a chemical 
compound is formed by the chemical 
reaction between two or more 
elements in a fixed proportion by 
mass.

2.   Iron in iron sulphide cannot be pulled 
away by using a magnet. Similarly 
sulphur present in iron sulphide 
cannot be removed by dissolving it in 
carbon disulphide because sulphur 
present in it does not dissolve in 
carbon disulphide. Hence we can 
conclude that the components of the 
compound cannot be separated 
by simple physical methods.

3.   When a mixture of iron powder and 
sulphur is heated it glows red hot, and 
the glow stays for a while even when 
bunsen flame is removed.  This shows 
that heat is given out. This reveals 
that formation of a compound 
is associated with evolution or 
absorption of heat.  

4.   Pure iron sulphide melts at a 
definite temperature. Hence a 
compound has a fixed melting 
and boiling point.

5.   Iron sulphide is not attracted by 
magnet.When dilute sulphuric 
acid is added to iron sulphide, 
a colourless gas with rotten egg 
smell is produced due to  hydrogen 
sulphide but not hydrogen.  Thus 
iron present in the compound 
does not show its property.  When 
carbon disulphide is added to 
sulphur does not dissolve in it. This 
shows that sulphur is also not able 
to show its characteristic property.  
Hence we can say the properties 
of a compound are different 
from those of its component 
elements.

Iron and sulphur

 
Take 7g of iron powder and 4g of 
sulphur. Mix the two thoroughly. 
Take the mixture in a test tube 
and heat it over a flame. Remove 
the burner and observe. Then 
heat it to red hot and let it cool. 
What do you notice? You can see 
a grey brittle compound formed.
What is it?

9.5.1.  Characteristics of a 
compound
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6.  When a sample of iron sulphide is 
viewed by magnifying lens, it is found 
to be homogenous throughout its 
mass. No individual particle of iron and 
sulphur can be seen in iron sulphide. 
Hence compound is homogenous.
Now can you to list out the 

characteristics of compounds?

9.5.2.  Classification of compound 
Let us learn to classify the  

compounds based on the origin or 
chemical components as 

1. Inorganic compounds
  Compounds obtained from 

non living sources such as 
rock, minerals, etc., are called  
inorganic compounds. eg. Chalk, 
marble, baking powder, etc.

2. Organic compounds
  Compounds obtained from 

living sources such as plants, 
animals etc., are called organic 
compound.eg.Protein,waxes,oil,
carbohydrates, etc.

  
List the characteristics of 
compounds

 1................... ...................... 
 2................... ......................

 3................... ......................

 4..........................................

 5..........................................

 6..........................................

  
Check whether sugar is a 
compound or not.
•	 	Take some sugar in  a test 

tube.
•	 Heat the test tube on a flame.
•	 	The sugar will melt and turn 

brown.
•	 	On further heating it starts 

charring and turning black.
•	 	Look near the rim of the test 

tube. You will find small droplets 
of water.

•	 	Since the water droplets have 
formed upon heating these 
cannot possibly be result of 
condensation from air. This 
shows that water has formed 
by decomposition of sugar.

•	 Black residue is carbon.
•	 	So, sugar decomposed into 

carbon and water. We know 
that water is made up of 
elements of hydrogen and 
oxygen.

This shows that sugar is a compound.

 
 ● Talc is the softest known 
substance.(talcum powder)

 ● Water expands by about 10% as 
it freezes.

 ● It is estimated that plastic 
containers can resist 
decompostion for 50,000 years.

 ● Hydrofluoric acid will dissolve glass.
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Water Water Hydrogen and oxygen For drinking and as 
solvent

Table salt Sodium 
chloride 

Sodium and 
chlorine

Essential component 
of our daily diet, 
preservative for meat 
and fish.

Sugar Sucrose Carbon, hydrogen 
and oxygen

Preparation of sweets, 
toffees and fruit juices.

Baking soda Sodium 
bicarbonate

Sodium, hydrogen , 
carbon and oxygen

Fire extinguisher, 
preparation of baking 
powder and preparation 
of cakes and bread.

Washing soda Sodium 
carbonate

Sodium,carbon and 
oxygen

As cleaning agent in 
soap and softening of 
hard water. 

Bleaching 
powder

Calcium oxy 
chloride 

Calcium, oxygen and 
chlorine

As bleaching agent, 
disinfectant and 
sterilisation of drinking 
water.

Quick lime Calcium oxide Calcium and oxygen Manufacture of cement 
and glass.

Slaked lime Calcium 
hydroxide

Calcium , oxygen and 
hydrogen White washing of walls.

Lime stone Calcium 
carbonate

Calcium ,carbon and 
oxygen

Preparation of chalk 
pieces.

9.5.3. uses of compunds

Let us tabulate the some compounds and their components that we use in 
our daily life.
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9.5.4. Molecule of compound

The molecule of a compound 
contains two or more different types of 
atoms. For example, the molecule of 
hydrogen chloride contains one 
atom of hydrogen and one atom of 
chlorine. Similarly, one molecule of 
water contains two hydrogen atoms 
and one atom of oxygen.

Na Cl

H Cl

Cl Cl

Mg

Cl Cl

Zn

9.6. WhaT is a formula?
Just as an atom is represented by 

its symbol, a molecule of element or a 
compound is represented by means of 
a formula.

The formula represents the number 
of atoms of each element in the 
molecule. For example H2 represents 
one molecule of hydrogen formed 
when two atoms of hydrogen combine.

The formula of water is H2O.  
This indicates that two atoms of 

hydrogen chemically combined with 
one atom of oxygen to form water. 
The subscript “ 2 “ below H indicates 
the number of atoms of hydrogen 
present in one molecule of water.  
Notice that when only one atom 
is present the subscript “1” is not 
written.

Let us learn to write formula from 
the following picture

Formula is NaCl

Formula is _____

Formula is MgCl2

K Cl
Cl Cl

Ca

Formula is______ Formula is _______

Formula is  ______

 

H H

O

ClH
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9.7. WhaT is Valency?
Two atoms of hydrogen combine 

with one atom of oxygen to form a 
molecule of water. While one atom 
of hydrogen combines with one atom 
of chlorine to form a molecule of 
hydrogen chloride.  You could say that 
oxygen atom has a greater capacity 
to combine with hydrogen than the 
chlorine atom. This is somewhat like 
some people being friendly with many 
people, while others are satisfied with 
just one friend.

The compounds are formed by 
combination of atoms of different 
elements. During the formation of 
molecules of the compounds, atoms 
combined in a fixed proportion. This 
is due to the fact that different atoms 
have different combining capacities.

Valency can be defined as the 
combining capacity of an element.

Valency with respect to hydrogen: 
The valency of hydrogen atom is 
taken as one and it is selected as the 
standard.  Valency of other elements 
is expressed in terms of hydrogen.  
Valency of an element can also be 

H Cl
H H

O

defined as the number of hydrogen 
atoms which combine with one atom 
of the element.

Since most of the elements do not 
combine with hydrogen, the valency or 
the combining capacity of the element 
is also defined in terms of chlorine or 
oxygen.

Valency With Respect to Chlorine: 
Since valency of chlorine is one, the 
number of chlorine atom with which 

Na Cl

K Cl

Cl Cl

Mg

Cl Cl

Zn

one atom of an element can combine 
is called its valency.

Valency with respect to Oxygen: 
We know  that the valency of oxygen is 
2. Double the number of oxygen atoms 
with which one atom of an element can 
combine is also called valency.
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Certain elements exhibit more than one valency, are said to be variable  
valency. 

For example, 
Valency of Fe in FeCl2 is 2   Valency of Fe in FeCl3 is 3
Some elements, like helium and neon, do not combine with other elements. 

They have zero valency.

eXTenDeD learninG
New elements, till they are given permanent name, or those elements with dis-
puted claims for discovery/synthesis, are named using three letters based on the 
Latin for their atomic number. 

Number 0 1 2 3 4 5 6 7 8 9
symbol n u b t q p h s o e
Name nil un bi tri quad pent hex sept oct enn

The “entire symbol” name of elements must end with the suffix –ium.

To illustrate this system,

Let us assign to an element with atomic number        1      1       2

Name        Un   un   bium

Symbol        Uub

  
List out the zero valency elements from the periodic table.
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Here is an interesting game which will help you remember the 
symbols and valencies of the elements you have learnt in this 
lesson.  Make the cards as instructed and then form small groups 
with your classmates to play.
Instruction:
1.  Prepare 3 cards each for every element given in the list. 

(3 X 13 =39)   
 Hydrogen  copper  magnesium  oxygen
 Sodium  zinc  iron   sulphur
 Potassium  lead  calcium  chlorine
Mercury
2.  Then prepare 3 cards each for the same elements.  This time use 

their symbol instead of their names (3 X13=39) 
 H       Cu     Mg    O    Na     Zn   Fe   S   K    Pb   Ca    Cl   Hg
3.  Prepare 30 cards with ‘2’ written on them and 12 cards with ‘1’ written 

on them.  The ‘2’ and ‘1’ cards represent the valency.
4.  There should be a total 120 cards.
how to play:
Eight players can play at a time.  All the cards are distributed among the 
players.  Each player gets 15 cards.  At each turn, a player can do one 
of the following:

1.    Make a set of three cards.  One set is made of a card which has the 
name of an element on it, a card with its symbol and a card with its 
valency.

2.   Draw a card from the person sitting on the left.  Check if this card 
helps to make a set as explained above.  If yes, place the set face up 
on the table.

A person who makes a set with a wrong symbol or valency card will have 
to skip next turn as a penalty. The round ends when one of the players 
has used up all the cards.  The player who has used up all the cards or 
has the lowest number of cards left in hand is the winner.
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eValuaTion
1.  Water is made up of two elements, hydrogen and oxygen. Water is a 

liquid, whereas hydrogen and oxygen are gases. Hydrogen catches fire 
easily. Oxygen helps in burning. Water is used to put off the fires.

 From the above information, answer the following questions.

a) What are the elements present in water?

b) In which state do these elements exist?

c) Write the property of hydrogen.

d) Write the property of oxygen.

e) Do the properties of water differ from hydrogen and oxygen?

2.  Using the elements enclosed in the bottle, frame formulae for some 
compounds.

3. Find the valency for the element represented in the square box.

4.  Write the names of the planets(Greek God) after which these elements 
are named.

 a) Plutonium  b) Neptunium c) Uranium

Project Ideas

1.  i.  Obtain samples of the following materials. 
Sugar, Common salt, Water, Copper wire, Pencil lead, eraser, Iron

 ii.Observe each material and mention its state or appearance.

 iii.Classify the samples into element or compound.
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2.  List several items that are made of common elements like iron, copper 
and aluminium,which you find in your home or around your home.Indicate 
the name of the elements they are made of and their symbols.

3.  Using clay, water colour, tooth pick (small bamboo stick), make models of 
elements and compounds of your choice.

Project Work

Take three samples namely, iron pieces, copper wire and charcoal. Perform 
the following tests and tick appropriate observations. Based on the observation 
classify the samples into metal and non-metal.

Drop it down Sonorous/
nonsonorous

Sonorous/ 
nonsonorous

Sonorous/ 
nonsonorous

Conductor of 
electricity(using  
copper wire, cell 

and bulb)

Good/bad Good/bad Good/bad

result:

The sample :

Iron is a ________.Copperwire is a ________.Charcoal is a _______ 

furTher reference

book

 Inorganic chemistry - Puri and Sharma - Vishal publications.

Websites

 www.freshney.org

 www.authorstream.com
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10. Atomic Structure

We can see several things in the 
picture. All these living and non living 
things are made up of matter. Atoms 
are the building blocks of all matter.   
Atoms are extremely small in size 
and it is expressed in terms of 10-10 m 
(1 A◦). Let us learn how ancient 
scientists and philosophers described 
the structure of atoms.

10.1.  ANCIENT VIEWS ON  
ATOMIC STRUCTURE

Maharishi Kanad, an ancient scholar 
in the 6th century BC in India,believed 
that matter consists of  parmanu (anu) 
which are the ultimate minute particles. 
He further argued that parmanu 
undergoes combination of two or three 
before forming a material. This idea is 
the same as the idea of molecules.

Later, in about 400 BC, the Greek 
Philosopher Democritus, also proposed 

that matter is made up atoms. The 
word ‘atom‘ is coined because these 
small particles of matter are assumed 
to be indivisible. In Greek language, 
atom means ‘incapability of being cut”.

Greek stamp 
honouring 

Democritus 
and his modern  
significance

10.2.  LAWS OF CHEMICAL 
COMBINATIONS

The ideas of these philosophers 
were not universally accepted because 
there was no experimental evidence to 
support them. Scientists continued in 
accumulating the data and as the time 
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passed, more and more observations 
and views regarding the qualitative 
and quantitative aspects of matter 
were noticed.  This observation laid 
down some general statements which 
are now known as Laws of Chemical 
combinations. They includes 

1. Law of Conservation of Mass

2. �Law�of�Definite�Proportions

3.  Law of Reciprocal Proportions

4. Law of Multiple Proportions and

5.  Gay Lussac’s Law of Combining 
Volume

Let�us�discuss� the�first� two� laws�
of chemical combinations.

1  Law of conservation of mass: 
(LAVOISIER 1774)

When hydrogen gas burns and 
combines with oxygen to yield water, 
the mass of water formed is equal to 
the mass of hydrogen and oxygen 
consumed. This is in accordance 
with law of conservation of mass  
which is defined as “Mass is neither 
created nor destroyed during physical 
or chemical change”

2H2 + O2   2H2O 

4g      32g  36g

ATOMIC MASSES:

H-1,   O-16,   C-12

In other words, total mass of 
material present after a chemical 

reaction is the same as the total mass 
before chemical reaction. 

You will notice that there is no 
change in mass. Hence, during the 
physical change the total mass of the 
matter remains the same.

 
Take a piece of ice in a clear well-
stoppered�conical�flask�and�weigh�
it.� Leave� the� flask� for� some� time.�
Now�you�observe�the�flask.�The�ice�
melts and  becomes water. This is 
a physical change. After some time, 
weigh�the�flask�again.�What�do�you�
will notice?

 
Let us demonstrate the Law of 
Conservation of Mass by doing 
this activity.

Thread

Barium Chloride

conical flask

Sodium 
Sulphate
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Prepare 5%  solutions(5g in 100 
ml water)of barium chloride and 
sodium sulphate separately. 
Take some solution of sodium 
sulphate in a conical flask and 
some solution of barium chloride 
in the test tube. Hang the test 
tube in the conical flask . Weigh 
the flask with its contents. Note 
down the weight. Now mix the 
two solutions taken in the flask 
by tilting and swirling the flask. 
Shake well. Weigh the flask after 
the chemical reaction has taken 
place.  Note down the weight. 
Record your observation when 
the reaction between the two 
solutions takes place.

What happens in the conical 
flask when the two solutions are 
mixed? Does the weight of the 
flask before and after chemical 
reaction remains the same? 
What do you conclude from this 
experiment?

Barium chloride reacts with 
sodium sulphate solution  to form a 
white precipitate of barium sulphate 
and sodium chloride .

The mass of flask before and 
after chemical reaction were 
found to be the same. This activity 
verifies the law of conservation of 
mass.

2.  Law of Definite Proportions: 
(PROUST 1779)

This law states that “A pure 
chemical compound prepared by any  
method consists of the same 
elements�combined�together�in�a�fixed 
proportion by mass”.

Example: Water obtained from 
different sources like rain, well, sea, 
river etc., will always consist of the 
same two elements, hydrogen and 
oxygen, in the ratio 1:8.

                           H2O

Atomic masses: 2:16  or 1:8

10.3.  DALTON’S ATOMIC 
THEORY

Keeping in view of the law of 
chemical combinations and the work 
of Greek philosophers, a meaningful 
atomic� theory� was� finally� proposed�
by an English  school teacher John 
Dalton (1803-1807). His ideas have 
been summarised( postulates) as.

1. Matter is made up of small, 
indivisible particles called atoms.

2.  Atom can be neither created nor 
destroyed.

Joseph Louis Proust (1754 - 1826)
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4. It could not give a clear distinction 
between the atom and molecule.

10.4.   ELECTRICAL NATURE OF 
MATTER

Before proceeding to understand 
the composition of atom, it is better to 
learn electrical nature of matter. For 
understanding the electrical nature of 
matter, let us carry out the following 
activities.

3. Atoms of the same element are 
identical in all respects.

4. Atoms of different elements are 
different in all respects.

5.  Atoms of different elements may 
combine with each other in a 
fixed� simple�whole� number� ratio�
to form “compound atoms” (or 
molecules).

6.  Atom is the smallest particle that 
takes part in chemical reaction.

10.3.1.  Merits of Dalton’s Atomic 
Theory

1. It gave a satisfactory explanation 
for the law of chemical 
combinations (law of conservation  
of� mass� and� law� of� definite�
proportions)

2. It explained most of the properties 
of gases and liquids known at 
that time.

10.3.2.      Demerits of Dalton’s 
Atomic theory

1. It failed to explain why the atoms 
of different elements differ in   
their size, mass and valency.

2. It failed to explain how and why 
atoms of the same or different 
elements combine together to 
form  the compound atoms.

3. It also does not explain the 
nature of binding forces that 
keep the atoms   together in a 
compound. 

John Dalton, son of a poor weaver, 
began his career as a village 
school teacher at the age of 12.  He 
became Principal of the school seven 
years later. In 1793, he moved to 
Manchester to teach Physics, 
Chemistry and Mathematics in a 
college. He proposed his atomic 
theory in 1803. He carefully 
recorded each day the temperature, 
pressure and amount of 
rainfall from his youth till the end. 
He was a meticulous meteorologist.
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From these activities, can we 
conclude that on rubbing two objects 
together, they become electrically 
charged? Where does this charge 
come from?  This question can be 
answered by knowing that an atom 
consists of charged particles.

The�first�direct�experimental�evidence�
for the electrical nature of matter came 
from the experiments of Michale Faraday.

He showed  from his experiments 
that electricity is composed of particles 
called ‘atoms of electricity’. 

It was George Johnstone Stoney, an 
Irish�Physicist�who�first�proposed� the�
word ‘electron‘ for atom of electricity’ 
in 1891.His contribution to research 
in this area laid the foundations for 
the eventual discovery of particles by 
 J.J. Thomson in 1897.

10.5.  DISCOVERY OF 
FUNDAMENTAL 
PARTICLES

An experiment to investigate the 
phenomenon that takes place when 
high voltage is applied through a tube 
containing gas at low pressure laid 
the foundation to the discovery of 
fundamental particles.

In 1878, Sir William Crooke, while 
conducting an experiment using a 
discharge tube, found certain visible rays 
travelling between two metal electrodes. 
These rays are known as Crooke’s Rays 
or cathode rays. The discharge tube 
used in the experiment is now referred 
to as Crookes tube or more popularly as 
Cathode Ray Tube (CRT).  It is a long 
glass� tube� filled� with� gas� and� sealed� 
at both the ends.  It consist of two 
metal plates (which act as electrodes)  
connected with high voltage. The 
electrode which is connected to the 
negative terminal of the battery is called 
the cathode (negative electrode).  The 
electrode connected to the positive 
terminal is called the anode (positive 
electrode).  There is a side tube which 
is connected to a pump.  The pump is 
used to lower the pressure inside the 
discharge tube.

 
1. Comb your dry hair repeatedly with a plastic comb.  Immediately bring the 

comb close to small bits of paper. Does the comb attract small piece of 
paper?

2. �Rub�a�glass�rod�with�a�silk�cloth�and�bring�the�rod�near�an�inflated�balloon.�
Observe What happens?

The fact that air is a poor conductor 
of electricity  is   a blessing  in 
disguise  for  us.  Imagine   what 
might have happened if air 
had been a good conductor of 
electricity.  All of us might have been 
electrocuted whenever a minor 
spark is produced by accident. 



Atomic Structure

149

Cathode

Cathode rays

Gas at Low pressure
Anode

Pump

High voltage source

10.5.1.  Discovery of  electron

Later, J.J. Thomson also found 
that when a high voltage of 10,000 V 
was applied between the electrodes 
present in a partially evacuated  
cathode ray tube at a pressure of 
0.01mm of mercury, a bright spot of 
light was formed on the screen coated 

with� a� fluorescent� material� placed�
at the other end of the tube. The 
fluorescent� material� coated� on� the�
screen started to glow because it was 
struck by the ray which originated from 
the cathode.  Since these rays were 
emitted by the cathode, he named 
these rays as cathode rays.  Later, he 
named it as electrons.

Cathode

Cathode 
rays

Gas at Low pressure

Anode

Bright Spot

Fluorescent 
material

High voltage source

FLUORESCENT MATERIAL

When invisible  radiation falls on materials like zinc sulphide, they will emit 
visible�light�(or�glow).�This�is�called�fluorescent�material.��



Atomic Structure

150

J.J. Thomson and others studied the properties of these cathode rays by 
conducting the following experiments.

Experiment 1

Cathode rays fall on a small object which is placed in between the cathode 
and anode.A shadow which is of the same shape as the object is observed on 
the wall opposite to the cathode.

Shadow of
object

High voltage source

Cathode AnodeMetal object

Conclusion: The cathode rays travel in straight lines.

Experiment 2

Cathode rays fall on a light paddle wheel which is placed between cathode 
and anode.  The wheel starts rotating. 

 
 
 

 
 
 

10.5.2.  Properties of cathode rays
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Conclusion: Cathode rays are made up  of small particles  that have mass and 
kinetic energy.

Experiment 3

Cathode� rays� are� passed� through� an� electric� field.� The� cathode� rays� are�
deflected�towards�the�positive�plate�of�electric�field.

Conclusion: The cathode rays are negatively charged particles.

Experiment 4

Cathode�rays�are�passed�through�a�magnetic�field�.�The�deflection�of�the�rays�
is�perpendicular�to�the�applied�magnetic�field.

Cathode

Light paddle wheel

Gas at Low pressure Anode

High voltage source

Cathode

Cathode rays 
in the presence 
of�electric�field

Cathode rays in 
the absence of 
electric�field

Gas at 
Low 
pressure

Anode

Bright Spot

Bright Spot

Fluorescent material

High voltage source

Conclusion: The� direction� of� deflection� indicates� that� the� cathode� rays� 
constitute negatively charged particles. These negatively charged particles are 
called electrons.
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No change in properties.

Conclusion: The nature of the cathode rays does not depend on the nature 
of the gas inside the tube or the cathode used.

Now can we write the properties of cathode ray from the conclusion?

Cathode

Cathode rays in 
the presence of 
magnetic�field�

Cathode rays in 
the absence of 
magnetic��field

Gas at Low pressure

Anode

Bright Spot

Bright Spot

Fluorescent material

High voltage source

Experiment 5

These experiments were repeated by taking different gases / different 
cathodes in the discharge tube.

 
List the properties of cathode rays

1.

2.

3.

4.

10.5.3. Discovery of protons

The presence of positive charged particles in the atom has been predicted 
by Goldstein based on the conception that atom, being electrically neutral in 
nature, should necessarily possess positively charged particles to balance the 
negatively charged electrons.

Goldstein’s Experiment (1886)

Goldstein repeated the cathode ray experiment by using a perforated  
cathode.  On applying a high voltage under low pressure, he observed a faint 
red glow on the wall behind the cathode. Since these rays originated from the 
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Positive rays 
from Anode

Red glow

Anode
Cathode rays 
from  Cathode

Perforated cathode

Gas at Low 
pressure Positive rays

High voltage source

anode, they were called anode rays or canal rays or positive rays. Anode rays 
were found as a  stream of positively charged particles.

When hydrogen gas is taken in a discharge tube, the positively charged 
particles obtained from hydrogen gas are called PROTONS.  Each of these  
protons is produced when one electron is removed from one hydrogen atom.

H H+              +        e- 

     anode rays      cathode rays
Thus,�proton�can�be�defined�as�hydrogen�ion�(H+)

Properties of anode rays

1. Anode rays travel in straight lines 

2.  Anode rays consist of material particles since they rotate the light paddle 
wheel placed in their path.

3. �Anode�rays�are�deflected�by�electric�and�magnetic�field�since�they�deflect�
towards negatively charged plate. This shows that anode rays consist of 
positively charged particles.

4. The properties of anode rays depend upon the nature of gas taken in the 
discharge tube.
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5. The mass of the particle is the 
same as the atomic mass of the 
gas inside the discharge tube.

10.5.4.  Properties of fundamental 
particles

Particle

mass 
(atomic 
mass 
unit)

Relative 
charge

ELECTRON(e) 0.00054 
a.m.u -1

PROTON(p) 1.00778  
a.m.u. +1

10.6. Why ATOmIC mODEL?
The study of electrical phenomenon 

in gases led to the historical conclusion 
that atom is divisible, and made up of 

1. Electrons

2. Protons

The study of the properties of the 
fundamental particles, like electron 
and proton, led to the conception of 
various atom models.

Atom model is the description of 
depicting the arrangement of various 
fundamental particles inside the atom.  The 
systematic study of various atomic models 
gives us an insight into the understanding 
of the primary structure of atom.

10.6.1.  Thomson’s atomic model 
(1904)

Thomson’s atom model can be 
compared to the water melon. The red 

edible portion represents the positive 
sphere, and black seeds are like 
electrons embedded.

According to J.J. Thomson, 
1. An atom consists of a positively 

charged sphere and electrons 
are embedded in that sphere.

2. The positive and negative charges 
are equal in magnitude hence the 
atom as a whole is  electrically neutral.

Thomson’s model of atom is  
popularly known as plum pudding or 
apple pie model.
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10.6.2. Limitation of Thomson model

Thomson’s model could successfully explain the electrical neutrality of 
atom.  However, it failed to explain how the positively charged particles are 
shielded from the negatively charged electrons without getting neutralised.

EVALUATION
1.����Akbar� took� a� conical� flask� and� he� put� some� ice� cubes� into� it�

and closed it  with a stopper. Then, he found the weight of the 
conical�flask�in�a�balance�and�its�value�was�150�g.�After�sometime,�ice�starts�
melting and becomes water. He  weighed it again. The weight is 150 g. 
What inference would you draw from this experiment?

2.    Ram, Goutam, David, Saleem collected different samples of water from a 
well, a pond, a river and underground   water.  All these samples were given to 
a  testing  laboratory. The test  result shows the ratio of  hydrogen to  oxygen 
is 1:8.

 a)   What conclusion would you draw from the above experiment?

 b)   Which law  of chemical  combination does it obey?

3.  The postulates of Dalton’s law are given below; 
 a)   Atom can be neither created nor destroyed.
� b)����Atoms�of�different�elements�may�combine�with�each�other�in�a�fixed�

simple whole number ratio to form compound atom.
i. Which�postulate�of�Dalton’s�atomic�theory�is�based�on�law�of�definite�

proportion?

ii.  Which postulate of Dalton’s atomic theory is based on law of 
conservation of mass?

4.  In the laboratory Pooja prepared carbon dioxide in the laboratory 
that contains 15g of carbon and 20 g of oxygen. Ram also 
prepared carbon dioxide by another method, it contained 42.9% of carbon. 
Show� that� data� of�Pooja� and�Ram�are� in� accordance�with� law� of� definite�
proportions.

5.  Cathode rays falls on a small object between the cathode and anode. A 
shadow which is of the same shape as the object is observed on the wall 
opposite to the cathode. What conclusion can you draw from the above 
statement regarding the properties of cathode ray?
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6. Gomathi enclosed  a certain gas in discharge tube, connected as shown in 
the�figure.

FURTHER REFERENCE 

Book 

Inorganic Chemistry – P.L.Soni - Sultan Chand and Sons

Websites

http://www.chem4kids.com/files-atom-structure

http://www.world of teaching.com/powerpoints/atomic%20structure

hhtp://www.about.chem

She applied high voltage  but bulb does not glow. What has Gomathi to do to 
make the bulb glow?

7. Identify the wrong statement regarding the properties of cathode rays and 
correct them.

a) Cathode rays are made up of large particles, has mass and kinetic energy.

b)��Cathode�rays�are�deflected�by�magnetic�field.

c)  Cathode rays depend on the nature of the gas inside the tube.

8. Fill in the blanks:

a)   ______is negatively charged particle. (Electron/Proton)

b)���Proton�is�deflected�towards�___�charged�particle.(positively,�negatively)

Project Work:

Using cardboard, round shaped chart paper, gum, cotton, red coloured 
sketch pen / water colour and dry black water melon seed or black beads, 
construct a model of Thomson atom. Label the model and place them or 
display in your classroom. Write a brief description of the Thomson model.




