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SYNOPSIS OF THE LESSON
 DISCOVERY OF CELL

 CELL THEORY

 UNICELLULAR VS MULTICELLULAR ORGANISMS

 BASIC PARTS OF A CELL

 CELL STRUCTURE IN DETAIL

 CELL ORGANELLES, THEIR STRUCTURE AND 
FUNCTIONSFUNCTIONS

 PROKARYOTIC CELL VS EUKARYOTIC CELL

 PLANT CELL VS ANIMAL CELL PLANT CELL VS ANIMAL CELL



TODAYS TOPICS
 TODAY WE ARE GOING TO COVER THE FOLLOWING 

SUBTOPICS:

 INTRODUCTION

 DISCOVERY OF CELL

CELL  THEORY CELL  THEORY

 SHAPE OF CELL

HISTORY OF CELL BIOLOGY HISTORY OF CELL BIOLOGY



INTRODUCTION
 WE DEFINE BIOLOGY AS THE BRANCH OF 
SCIENCE CONCERNED WITH THE STUDY OF 
LIVING THINGS OR ORGANISMSLIVING THINGS OR ORGANISMS.

 LIVING THINGS ARE HIGHLY ORGANISED, 
MEANING THEY CONTAIN SPECIALISED MEANING THEY CONTAIN SPECIALISED 
COORDINATED PARTS.

 ALL LIVING ORGANISMS ARE CATEGORISED INTO 
THREE GROUPS….
a) PLANTS   b) ANIMALS   c) MICRO ORGANISMS



LIVING THINGS



CELL THE FUNDAMENTAL UNITCELL THE FUNDAMENTAL UNIT
THE ORGANISATION OF LIVING WORLD BEGINS WITH 
THE BASIC UNIT OF LIFE CALLED CELLTHE BASIC UNIT OF LIFE CALLED CELL.

ALL LIVING ORGANISMS ARE MADE UP OF ONE OR 
MORE CELLS, WHICH ARE CONSIDERED  THE 
FUNDAMENTAL UNIT OF LIFE.

ONION PEEL CELLS HUMAN CHEEK CELLS



MICROSCOPE CORK CELLS

CELL WAS FIRST DISCOVERED BY ROBERT 
HOOKE (1665)  WHEN HE OBSERVED A THIN HOOKE (1665), WHEN HE OBSERVED A THIN 
SLICE OF CORK UNDER HIS SELF DESIGNED 
MICROSCOPE.



‘CELL’ IS A LATIN WORD WHICH 
MEANS ‘A ROOM’.

THE FIRST LIVING CELL WAS 
OBSERVED BY ANTON VON OBSERVED BY ANTON VON 
LEEUWENHOEK (1674) IN A DROP 
OF POND WATEROF POND WATER.



CELL THEORY
CELL THEORY WAS PROPOSED BY M.J. SCHLEIDEN
AND THEODORE SCHWANN AND WAS FURTHER 
EXPANDED BY VIRCHOW. ACCORDING TO CELL EXPANDED BY VIRCHOW. ACCORDING TO CELL 
THEORY:
1. ALL LIVING ORGANISMS ARE MADE UP OF   

CELLS.
2. A CELL IS A BASIC, STRUCTURAL AND      

FUNCTIONAL UNIT OF LIFEFUNCTIONAL UNIT OF LIFE.
3. ALL CELLS ARISE FROM PRE-EXISTING 

CELLSCELLS.



BIGGEST AND SMALLEST CELL
 THE BIGGEST CELL IS AN OSTRICH EGG AND THE 

SMALLEST CELL IS MYCOPLASMA

Y THE SIZE OF MYCOPLASMA IS ABOUT 10 
MICROMETER AND THE SIZE OF OSTRICH EGG IS 
170 MM X 103 MM 170 MM X 103 MM 

 THE LARGEST AND THE SMALLEST CELLS ARE 
SHOWN BELOW





CELLS OCCUR IN DIFFERENT SHAPES AND 
WSIZES, WHICH DEPEND ON THEIR FUNCTION.





HISTORY OF CELL BIOLOGY
1.LEEUWENHOEK (1674), WITH THE IMPROVED MICROSCOPE, 

DISCOVERED FREE LIVING CELLS IN POND WATER FOR THE FIRST 
TIME.

2. ROBERT BROWN DISCOVERED NUCLEUS IN 1831.

3. PURKINJE IN 1839 COINED THE TERM ‘PROTOPLASM’ FOR THE 
FLUID SUBSTANCE IN CELL.

4. WITH THE DISCOVERY OF THE ELECTRON MICROSCOPE IN 1940, IT 
WAS POSSIBLE TO OBSERVE AND UNDERSTAND THE COMPLEX 
STRUCTURE OF CELL AND ITS VARIOUS ORGANELLES. 



ACTIVITY
TRY TO REMOVE A PEEL FROM THE 

CONCAVE SIDE OF ONION BULB. YOU CAN 
SEE A VERY THIN TRANSPARENT 
MEMBRANE. IF WE STAIN IT AND KEEP ON 
SLIDE, IT WILL LOOK LIKE THIS UNDER 
MICROSCOPE…





NOW READ THE LESSON FROM YOUR 
NCERT TEXT BOOK FROM PAGE NO  NCERT TEXT BOOK FROM PAGE NO. 
57, 58, 59 AND PREPARE FIVE FILL 
IN THE BLANKSIN THE BLANKS.



HOME ASSIGNMENT
1. Who discovered cell?
2. Who discovered first living cell?
3 Wh t i   ll?3. What is a cell?
4. Why a cell is called structural unit of  life?
5 Why do cells vary in shape and size?5. Why do cells vary in shape and size?
6. Prepare a timeline to depict the 

contribution of  different scientists in cell 
biology till the development of  cell 
theory.



7. WHAT IS CELL THEORY? WHO PROPOSED 7. WHAT IS CELL THEORY? WHO PROPOSED 
IT?

8. WHO GAVE THE TERM PROTOPLASM FOR 

THE FIRST TIME.

9. WHAT IS CYTOLOGY?

10.WHICH INVENTION LED TO THE STUDY OF 

DETAILED STRUCTURE OF A CELL?



IN CASE OF ANY DOUBT OR QUERY FEEL FREE  TO 
ASK QUESTIONS ON YOUR TEACHER’S WHATSAPP
NO  IN CLASS GROUPNO. IN CLASS GROUP.

YTHANK YOU



 
 

St.Joseph’s co‐ed Sr. Sec.school 

Kolar Road, Bhopal 

 Class‐IX 

Subject – BIOLOGY NOTES FOR CHAPTER‐6 

TISSUES 

1. Tissue is a group of cells having similar origin, structure& function. Study of tissues is 
called Histology 
 
2. In unicellular organism (Amoeba) single cell performs all basic functions, whereas in multi-
cellular organisms (Plants and Animals) shows division of labor as Plant tissue & Animal 
tissues. 
 
3. Plant tissues are two types: Meristems & Permanent tissues. 
 
4. Meristems: The Meristems are the tissues having the power of cell division. It is found on those 
region of the plant which grows. 
 
5. Types of Meristems; 
 
1. The Apical meristems – It is present at the growing tip of the stem and roots and 
increases the length. 
 
2. The lateral meristems - present at the lateral side of stem anf root (cambium) and 
increases the girth. 
 
3. The intercalary meristems - present at internodes or base of the leaves and increases the 
length between the nodes. 
 
( Please refer to Fig. 6.2: location of meristems in plant body , NCERT Book Page- 69). 
 
26. Permanent tissues: Two types such as Simple permanent tissues & Complex permanent 
tissues. 
 
a) Simple permanent tissues: subdivided as 
(i): Parenchyma: Tissues provide the support to plants.They are loosly packed and has large 
intracellular space. 
 
- Parenchyma with chlorophyll which performs photosynthesis is called as chlorenchyma. 
 
- The parenchyma with large air spaces to give buoyancy is called as aerenchyma .Parenchyma 
also stores food and water. 



 

 
(ii) Collenchyma: Tissue provides mechanical support, thickened at the corners, have very little 
intercellular space. It allows easy bending of various parts of a plants without breaking 
 
(iii) Sclerenchyma: Tissue makes the plant hard and stiff, thickened due to lignin and no 
intercellular space. Cells of this tissue are dead and commonly seen in the husk of coconut. 
 
(iv) Guard cells& Epidermal tissue: the tissue aids in protection and exchange of gases. 
Guard cells kidney shaped in dicots, dumb bell shaped in monocots to guard the stomata. The 
epidermal tissues of roots aid in absorption of water and minerals. The epidermal tissues in desert 



 
plants have a thick waxy coating of Cutin with waterproof quality. The epidermal tissues form the 
several layer thick Cork or the Bark of the tree. 
 
(Please refer to Fig. 6.3- 6.6, NCERT Book Page-70-73). 
 
b) Complex permanent tissues: The complex tissues are made of more than one type of cells. 
All these cells coordinate to perform a common function. They are subdivided as; 
 
Xylem: It consists of tracheids, vessels, xylem parenchyma and xylem fibers. The cells have thick 
walls, 
 
Function - aids in conduction of water and minerals. 
 
Phloem: It consists of sieve tubes, companion cells, phloem parenchyma, and phloem fibers. 
 
Function - Phloem transports food material to other parts of the plants. 
 
(Please refer to Fig. 6.7, NCERT Book Page-73). 
6. Animal tissues: Sub divided as epithelial tissue, connective tissue, muscular 
tissue and nervous tissue. 
 
i. Epithelial tissue: It is a protective covering forming a continuous sheet. Simple epithelium is 
the one which is extremely thin in one layer, whereas stratified epithelium are arranged in pattern of 
layers. 
 
Depending on shape and function they are classified as: 
 
a) Squamous epithelium in the lining of mouth and esophagus. 
 
b) Cuboidal epithelium in the lining of kidney tubules and salivary glands. 
 
c) Columnar epithelium in the intestine &Columnar epithelium with cilia in the lining of 
respiratory tract. 
 
d) Glandular epithelium in the Glands aids in a special function as gland cells, which can 
secrete at the epithelial surface. 
 
(Please refer to Fig. 6.9, NCERT Book Page-75). 
 
ii) Connective Tissue: Five Types, such as; 
 
a) Blood: The Blood is a fluid connective tissue. Blood plasma has RBCs (Red Blood Cells) WBCs 
(White Blood Cells) and platelets. Blood plasma contains proteins, salts and hormones. Blood flows 
and transports gases, digested food, hormones and waste materials. 
 
b) Bone: The bone is a connective tissue with hard matrix, composed of calcium and phosphorus. 
A bone is connected by another bone with another connective tissue called ligaments. A bone is 
connected by muscle with another connective tissue called tendon. 
 
c) Cartilage: The cartilage is a connective tissue with solid matrix composed of proteins and 
sugars. It is commonly seen in nose, ear, trachea, and larynx. 
 
d) Areolar Connective Tissue: It is found between the skin and muscles, around the blood 



 
vessels. It supports internal organs and aids in repair of tissues. 
 
e))Adipose Connective Tissue: It is filled with fat globules for the storage of fat. It acts as 
insulator. 
(Please refer to Fig. 6.10, NCERT Book Page-76). 
Muscular tissues: They have special contractile proteins responsible for movements. Three 
types, such as; 
 
Striated muscles/skeletal muscles/voluntary muscles : 
 
They are cylindrical, un-branched and multinucleated.They have dark bands and light bands. 
 
Unstriated muscles/smooth muscles/involuntary muscles: 
 
They are commonly called as Smooth muscles, having no striations (dark bands/ light bands are 
absent). Commonly found alimentary canal, uterus, Iris of an Eye. They are spindle shaped. 
Involuntary in nature 
 
Cardiac Muscles: They are commonly called as Heart muscles, cylindrical, 68 branched and uni-
nucleate. Involuntary in nature. 
 
(Please refer to Fig. 6.11, NCERT Book Page-77). 
 
Nervous Tissue: The tissue responds to stimuli. The brain, spinal cord and nerves are composed 
of nervous tissue or neurons. A neuron consists of Cell Body, cytoplasm, Nucleus, Dendrite, Axon, 
nerve ending. The neuron impulse allow us to move our muscles when we want to respond to 
stimuli. (Please refer to Fig. 6.12, NCERT Book Page-78). 

QUESTION BANK 

 
1. Define the term tissue……………. ( A group of cells forms tissue) 
2. What is Histology? ( Study of different tissues) 
3. How many types of meristems are present in plants? (3 : Apical meristems, Lateral meristem, 
Intercalary meristem ) 
4. Name the Parenchyma with chlorophyll which performs photosynthesis………………… 
(chlorenchyma) 
5. Which plant tissue makes the plant hard and stiff and thickened due to lignin with no intercellular 
spaces …………………….(Sclerenchyma) 
6. Give the details of epidermal tissue in Plants. (For protection and exchange of gases. Guard cells 
kidney shaped in dicots, dumb bell shaped in monocots to guard the stomata. The epidermal tissues 
of roots aid in absorption of water and minerals.) 
7. Which elements constitute the Phloem? (Sieve tubes, companion cells, phloem parenchyma, and 
phloem fibers.) 
8. Distinguish between ligament and tendon (A bone to bone connective tissue called ligament. A 
bone to muscle connective tissue called tendon.) 
9. Name the three muscular tissues in the animals……..(Striated muscles ,Un- Striated muscles, 
Cardiac Muscles) 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 



CLASS IX 

BIOLOGY (VIDEO NO  2)BIOLOGY (VIDEO NO. 2)

SESSION  2020-21



LESSON 5
FUNDAMENTAL UNIT OF LIFE-2FUNDAMENTAL UNIT OF LIFE 2

TODAY’S SUBTOPICSTODAY’S SUBTOPICS

1. UNICELLULAR VS MULTICELLULAR  

ORGANISMSORGANISMS

2. BASIC PARTS OF A CELL

3  PLASMA MEMBRANE OR CELL MEMBRANE3. PLASMA MEMBRANE OR CELL MEMBRANE



UNICELLULAR ORGANISMS 
VSVS

MULTICELLULAR ORGANISMS

UNICELLULAR ORGANISMS ARE MADE UP OF ONLY ONE 
CELL THAT CARRIES OUT ALL OF THE FUNCTIONS 

YNEEDED BY THE ORGANISM.

MULTICELLULAR ORGANISMS ARE MADE UP OF MANY 
CELLS AND THEY SHOW DIVISION OF LABOUR TO CELLS AND THEY SHOW DIVISION OF LABOUR TO 
PERFORM VARIOUS FUNCTIONS.



U i ll l   i M lti ll l   iUnicellular organisms Multicellular organisms
Unicellular organisms contain a single cell in 
their body

Multicellular organisms contain numerous 
cells in their body

All cellular processes are carried out by a  Cells in the body are differentiated in order p y
single cell.

y
to perform specialised functions

The cell body is directly exposed to the 
environment

The outermost cells only are exposed to the 
surrounding environment

Simple diffusion is used as a transport  Simple diffusion  active and passive Simple diffusion is used as a transport 
mechanism

Simple diffusion, active and passive 
transport mechanisms are used

They are only visible under microscope They are macroscopic and hence are visible 
through naked eye

Injury in the cell can lead to cell death Injury in the cell does not let the cell die or 
I it dies, it is replaced by new cell, though a 
process called healing

They reproduce asexually by binary fission  They may reproduce asexually by methods They reproduce asexually by binary fission 
and sexually by conjugation

They may reproduce asexually by methods 
like budding, sporulation, regeneration etc.
and sexual reproduction is complex in 
them.



N t Th i b f d th i t tNote: The images can be found on the internet. 



BASIC PARTS OF A CELL
ll h h bEvery cell has three basic parts:

1. Cell membrane or Plasma membrane
C l2. Cytoplasm

3. Nucleus



PLASMA MEMBRANE / CELL MEMBRANE
Plasma membrane refers to the cell membrane 
that defines the boundaries of a cell. 
Plasma membrane is a double layered structure 
which is made up of fats (lipids) &which is made up of fats (lipids) &
Proteins. Hence it is also called as phospholipid 
bilayer
Ch i iCharacteristics:
It is living, flexible and semi‐permeable 
membrane. It forms the outermost layer in y
animal cells and lies inner to cell wall in plant 
cells, fungi and bacteria.



ELECTRON MICROSCOPIC STRUCTURE OF PLASMA
MEMBRANE/CELL MEMBRANE



FUNCTIONS OF PLASMA MEMBRANE

Functions of plasma membrane are:p
1. It is a protective barrier.
2. Regulates transport in and out of the cell as it 

is selectively permeableis selectively permeable.
3. It separates cell from the surrounding 

environment.
4. It is selectively permeable as it allows only 

useful material to move inside the cell and 
waste material to move out of the cell



HOME ASSIGNMENT

Read the lesson carefully from the text book as reading 
enhances understanding and comprehension.Write the 
answer of given questions
1. Why plasma membrane is known as selectively 

bl   bpermeable membrane.
2. Draw diagram of given unicellular organisms‐

Amoeba  Chlamydomonas  ParamoeciumAmoeba, Chlamydomonas, Paramoecium



THANK YOUTHANK YOU



Matter in Our Surrounding CBSE Class 9 
Science Chapter 1, Explanation, Examples, 
Question Answers.  

Class 9 Science 

Chapter 1 - Matter in our Surroundings 

  

  

Matter and its classification  Temperature and 
temperature scales  

Physical and chemical classification  Interconversion of states 
of matter  

Molecular theory of matter  Evaporation  

Molecular structures and properties of 
solids, liquids and gases  

NCERT book solutions  

Plasma and BEC state    

  

Matter in Our Surroundings Introduction 

Let us know about the meaning of the title of this chapter “matter in our 
surroundings”. So to know about it we need to understand the term 
‘surrounding’ first. 
Do you know what is meant by the word ‘surrounding’? 

Surrounding can be anything that is around us like air, clouds, buildings, 
water bodies, etc. These all are surroundings. 

Do you know that all the things that surround us are matter? 

Anything around us that has some mass and occupies certain space 
when we keep it, is called matter. In this chapter, we will be studying 
matter, its properties and much more 

  

https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#matter-and-its-classification
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#temperature-and-temperature-scales
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#temperature-and-temperature-scales
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#physical-and-chemical-classification
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#interconversion
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#interconversion
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#molecular
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#evaporation
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#molecular-structures-and-properties
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#molecular-structures-and-properties
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#ncert-book-solutions
https://www.successcds.net/Class9/science/matter-in-our-surroundings.html#plasma-and-bec-state


Matter and its classification 
Matter can be anything that occupies Space and has some Mass, 
(mass may be small or more doesn’t matter). 
Like we have LPG cylinder. Although it is filled with air only, but still it is 
too heavy. So, that is also matter as it has mass and occupies space. 
Even air is matter. If you see around, you will find that everything 
surrounding you is matter. 

Classification of matter 

▪ Earlier when Matter was classified, then the ancient scientists said that 
matter was made up of five basic Elements called: Air, Fire, Earth, and 
Water & Sky. These five components are called as “panchtatva”.  

▪ But with the advancement in the field of science, it was concluded that 
matter can be classified on the basis of two main properties that is 
physical and chemical and therefore there are two main categories of 
matter, as follows -   

Classification of Matter 

▪ Chemical Classification 

▪ Physical Classification 

Physical Classification 

It is done on the basis of Physical Properties, i.e. the properties that we 
can see like rigidity, colour etc. 

Chemical Classification 

Is done on the basis of Chemical Composition of Matter that means 
what kind of particles are present, how they react with each other, if 
they do not react then why so. 
Let’s do some activities to study about Matter. These activities are 
conducted in order to know more about matter and learn about their 
properties. 
Activity: Do you know how we come to know that matter is made up of 
small particles? 
Let’s perform an activity: for this we need the following things- 

▪ beaker, 

▪ common salt, spoon 

▪ glass rod 



 

(i)Fill beaker 3/4th with water mark the level of water on beaker, then   
add common salt to water. 

(ii)On adding, we see that when we add salt to water it settles down. 

(iii) On stirring, it starts disappearing and then a stage comes when it 
disappears completely. 

  

OBSERVATION 

▪ As we are not able to see salt particles, this shows that it is not one 
continuous state of matter, instead it is formed of small particles. 

▪ Actually, on stirring, the salt particles get dissolved in water but still the 
level of water remains same. This shows that there are spaces between 
the particles of water which are occupied by the small salt particles. 

  

Another activity: If we consider about the motion of particles. Do you 
actually think that they can show movement?  

  

In order to perform the activity, the following things are required - 

▪ Stand, 

▪ Agarbatti 

Match box 



 

(i)Now let’s take one stick out of packet, hold it on stand, place it in a 
corner of the room and light it. We will see that its fragrance gets spread 
evenly in the room. 

▪ The fragrance can be felt in whole room. It is not confined to one 
corner. So the observation is that “The whole room starts smelling 
very good“ 

  

The Conclusion to an activity 

▪ Is that particles of matter are not stationary. They are 
moving  continuously and when they drift through air, we can smell the 
pleasant fragrance. 

▪ The reason behind it is that when we light the stick, the heat energy 
supplied is taken by the particles, which increases their kinetic energy 
and this makes the fragrant particles to move rapidly. They easily drift 
through the air and spread fragrance. 

 The actual phenomenon involved behind this activity- The 
Phenomenon is called Diffusion. 

  

Diffusion 
It is the movement of any substance from a place of higher 



concentration to a place of lower concentration, or It can also be defined 
as the intermixing of different substances. 

  

Activity to show diffusion: let's take two flasks connected to each 
other by a knob. 
Now let’s say on one side there is gas A and on the other side, there is 
gas B. When knob is closed, both the gases are in their own flasks. But 
when the knob is opened the two gases intermix rapidl y. As a result, 
both the flasks will have A and B gas particles. This intermixing is called 
diffusion. 
It is best shown by gases as the gas particles have maximum kinetic 
energy. 

  

Activity to prove: particles of matter attract each other 

Let’s take different substances like 

▪ an iron nail 

▪ piece of wood 

▪ rubber band 

 

  

Now try to break them by using hammer. 

(i)As we know, all three belong to same states - solids. 

(ii)Can you guess what we noticed? 

(iii)We noticed that it is easier to hammer down rubber band as 
compared to wood and iron nail. 

(iii)The reason is that the particles in iron nail are so closely packed that 
it is difficult to separate those using hammer in comparison to wood or 
rubber band. 

  

Conclusion of this activity: 
In iron, the force of attraction between particles is maximum as particles 
are closer whereas in others they are not so close. 



All these activities lead to the formulation of more information 
about matter and its properties which lead to the introduction of 
the Theory of Molecular Structure of Matter. 

  

Theory of molecular structure of matter 

According to this theory 

▪ Matter is made up of small particles called molecules. 

▪ They are in a state of continuous motion. Due to this, we can say that 
they possess K.E. 

▪ K.E. Increases with ↑ se in temperature. 

▪ K.E. Is maximum in gases and least in solids. 

▪ The space between molecules is called intermolecular space which is 
found to be least in solids and maximum in gases. 

▪ There is a force that exists between particles of matter and is called 
intermolecular force 

▪ Intermolecular force ↓ ses with increase in Intermolecular space 

  

Terminology involved 
Before we start with more properties of matter let us know some terms 
which will be used in this chapter. 

▪ Matter: Anything that occupies space is matter. 

▪ Material: The term is used to describe a particular kind of matter. 

  

Materials are of two Types: 

▪ Homogenous 

▪ Heterogeneous 

 

Homogeneous Materials: Are those that have the same composition 
and same properties throughout the sample. 
For example, if you take water in a glass and add salt to it and stir it. It 
will result in formation of a mixture that has same properties and 



uniform composition (that is no distinct layers are seen). They mix 
thoroughly. If you take sample from any part of that mixture, it will show 
similar properties. 

  

Heterogeneous Materials: are those that have different composition 
and different properties in different parts of the sample 

  

For example, if we take sand in water, then we will see that inspite of 
stirring, it does not dissolve in water. It will settle at the bottom of the 
container and few particles will be seen floating in the water. If you take 
a sample from any part of it, it will show different properties. 

  

▪ Molecule: Is a term used for particular type of matter that has 
independent existence in nature like oxygen molecule, carbon dioxide 
molecule, water molecule, etc. 

  

 

  

Molecular structures and properties of solids, liquids 
and gases 

Now let us do Physical Classification of Matter: this classification is 
done on the basis of physical properties of matter, that is the properties 
that can be seen or felt by touching, looking etc. 
According to it, matter is divided into 3 types: 

▪ Solids 

▪ Liquids 

▪ Gases 

Solids 

if you take any solid let’s say we consider wood, what properties can 
you find in it by looking at it. 
 

▪ First property that we can make out is: That it has fixed shape and 
volume: we realize this because when wood is kept on the floor or any 
surface, it occupies definite space. 



▪ Another property that we notice is: It is not compressible: if we it try to 
squeeze it or change its shape, we cannot do so. This is probably due 
to the reason that there is no space between solid particles and in order 
to compress it, there should be space between particles. This is 
because when we apply force, the particles fill those empty spaces and 
come closer. 

▪ Another property: They don’t need container to hold them: we don’t 
have to put an almirah or any other solid in a container. it can be kept 
as such on the surface. 

▪ They do not flow: This is because when wood is kept at a place, it 
remains at the same place. It doesn’t flow or move on its own. 

▪ Their diffusion tendency is nil: it is seen that wood doesn’t move from 
one side of room to another side of room on its own as the particles do 
not have that much energy that they keep on moving. 

Let us try to understand solids on the basis of theory of molecular 
structure: 

 

Explanation of Solids on the basis of Molecular Structure 

(i)If we see any solid we observe that in solids, particles are tightly 
packed. They are very closely packed due to which there is hardly any 
space between particles or we can say that intermolecular spaces are 
very less and when particles are closer, that means the intermolecular 
forces of attraction are stronger. As a result, solids have fixed shape, 
volume and can’t be compressed. 

Liquids 

Let’s consider any liquid such as water and try to make out the 
difference between particles of wood and water. We observe - 

 

▪ It has neither fixed shape nor volume 



▪ It can be compressed more than an almirah 

▪ It can flow in all directions 

▪ It can fill the entire space of a container 

▪ It can easily diffuse that is more than solids 

▪ It has lesser density than solids 

 

Explanation of Molecular Structure of Liquids 
In liquids, the particles are not so closer to each other as in solids due 
to which the intermolecular space is comparatively more, which results 
in lesser attraction between the particles. 
So, intermolecular force is comparatively less as compared to solids. 

Gases 
Let’s sum up the properties of gases in comparison to solids and 
liquids 

▪ They have neither fixed shape nor fixed volume 

 

  

▪ They are highly compressible 

▪ They can flow, diffuse to great extent 

▪ They have very very low density 



▪ They can fill the entire space 

Explanation of gases on the basis of molecular structure 
In gases the particles are very far apart. Due to this, they have high 
kinetic energy and keep on moving randomly. As a result, the 
intermolecular spaces are very large and intermolecular forces are 
almost nil. 

  

Plasma and Bose Einstein condensate state 

Two states of matter are plasma and BEC, let’s understand them: 

Plasma: It consists of ionized gas, such that its particles are super 
energetic and super excited.  In devices such as tube lights and CFL, 
the gases get ionized on the passage of current and glow with the color 
depending upon the nature of the gas. For Example: Neon gas emits 
red glow, argon emits green - yellow, etc. 

Bose Einstein Condensate State: 

It is the fifth state of matter and it is obtained on super cooling the gas at 
almost absolute Kelvin zero temperature. 
  

  

 

 

  

Temperature and temperature scales 

You often fall sick, sometimes due to high fever. Then the first step that 
has to be taken is to measure temperature by using thermometer which 
records the temperature of the body in a  given scale. 

Temperature is the degree of hotness or coldness of body or We can 
also say that temperature measures the extent of motion of atoms. 
It is measured with the help of thermometer. 

 

There are different scales on which temperature can be recorded: 
Commonly used scales are Celsius and Kelvin 

Celsius Scale: 

▪ It is written as oC 

▪ On it the lower fixed point (at which ice melts) is O oC 



▪ The upper fixed point on it (at which water boils) is 100 oC 

Kelvin Scale: 

▪ The lower fixed point is- 273K 

▪ The upper fixed point is 373 K 

▪ Kelvin scale is called as absolute zero scale of temperature because on 
it the lowest possible temperature is zero. 

   

  

Relation between K & oC : these scales are interconvertable by using 
the well defined relations like 
0 oC = 273 K 
So, K = oC + 273           or oC = K -273 

For example, if we need to convert 25 oC to K then, we need to add 273 
to it and it comes out to be 298K. 

 

  

Interconversion of States of Matter 

You must have noticed that if we keep ice out in kitchen, with time it 
gets converted into water or when water is heating and you forget to 
turn the gas knob off, then it keeps boiling and a stage is reached when 
the vessel gets empty and no water is seen inside. This is due to 
interconversion of states of matter. 

 

The phenomenon due to which matter changes from one state to 
another and then back to its original state on altering the conditions of 
temperature and pressure is called interconversion of states of matter. 



The state of the substance can also be changed by heating or by 
applying pressure. 

As you all have LPG cylinders at home or must have seen CNG 
cylinders installed in cars, these cylinders contain Liquefied Petroleum 
Gas or Compressed Natural Gas which means that in these cylinders 
the gases are liquefied by applying pressure. 

So, keep in mind that on applying pressure the gas can change into 
liquid. 
Similarly, on applying pressure, liquid changes into solid.                

For example, when pressure is applied on Carbon Dioxide gas, it forms 
dry ice (Solid state). 
So, interconversion tells us about the change of one state of matter in to 
another state. 
Solid ↔ liquid ↔ gas 

(i)The conversion of solid to liquid is called melting and it occurs at fixed 
temperature called melting point 

(ii)The conversion of liquid to gas is called evaporation and it occurs at 
fixed temperature called as boiling point 

(iii)The conversion of gas to liquid is called condensation or liquefaction 
and it occurs at liquefaction point 

(i)The conversion of liquid to solid is called freezing and it occurs at 
temperature called freezing point. 

▪ The conversion of solid 🡪 liquid 🡪gas involves absorption of heat 
energy 

▪ And the conversion of gas 🡪liquid 🡪 solid involves release of heat 
energy 

The energy which is required to change the state whether released or 
absorbed is called latent heat 

Latent heat 
It is the amount of heat released or absorbed during change of state of 
a substance. 

Solid liquid 
Like when we convert Solid to Liquid, heat is supplied and that heat is 
called latent heat of fusion that is - 

Latent Heat of Fusion: it is the amount of heat required to convert one 
unit mass of substance from solid to liquid state at its melting point. 
Example: for ice it is equal to 3.34 x 105 3/Kg 



Change of state of solid to liquid on the basis of molecular 
structure 
When we heat any solid substance, the particles gain energy and start 
vibrating with greater amplitude. Their kinetic energy increases due to 
which their intermolecular space increases and intermolecular force 
decreases and it gets converted into liquid state. 

  

 

  

Liquid state gaseous state 
Boiling or Vaporization: it is the change of liquid state of a substance to 
gaseous state at boiling point. 
Boiling Pt. => Is the temperature at which liquid changes to gaseous 
state on heating. 
Boiling point of water => 100 oC 

Latent heat of Vaporization: it is the amount of heat required to 
convert one unit mass of substance from liquid to vapour at its boiling 
point. 
For example, for H2O it is equal to 22.6 x 105 J/kg. 

Change of state of liquid state to gaseous state on the basis of 
molecular structure 

When we heat any liquid substance, the particles gain energy. As a 
result, their kinetic energy increases and they starts vibrating with 
greater amplitude due to which their intermolecular space increases and 
intermolecular force decreases and they get converted into gaseous 
state. 
  

 

Gas Liquid 
Condensation: It is the change of gaseous state to liquid state on 
cooling. This occurs at a temperature below the boiling point of 
substance. 

Change of state of gaseous state to liquid state on the basis of 
molecular structure 
It is done by applying pressure and reducing temperature 
Explanation: When high pressure is applied on gas, distance between 
particles decreases & particles start attracting each other & gas gets 
converted in to liquid state. 

Solid gas 
You must have noticed that the naphthalene balls are used to prevent 



growth of insects in boxes of beds. With time, these balls disappear. Do 
you know what is the phenomenon behind this disappearance? 

Sublimation: It is the change of solid state directly to gaseous state on 
heating & vapours back to solid on cooling. 
           

It involves two terms, that is 

(i)Sublime: A gaseous state that is formed due to sublimation of solid 

(ii)Sublimate: It is the solid that sublimes 

Example of Sublimation: Sublimation of Naphthalene Balls 

  

Evaporation 

You must have seen that when wet clothes are spread under sun, they 
dry up or the wheat grains are often dried under the Sun before sending 
to mill for converting to flour. This is due to the phenomenon of 
evaporation that is taking place. 

Evaporation is the process of change of liquid into vapor at temperature 
below its boiling point. 

  

 

  

Explanation of Evaporation on the basis of Molecular Structure 



During evaporation, the liquid particles are heated or they take the heat 
energy from the surroundings. When heat is taken by particles, the 
energy of particles increases due to which they start moving rapidly. 

  

 

  

As a result, they collide with one another. In the course of collisions, 
some particles loose energy and some gain energy. As a result, 
particles with higher energy overcome their force of attraction and 
escape into the atmosphere. 

Factors on which Evaporation Depends: 

▪ Surface area 

▪ Temperature 

▪ Humidity 

▪ Wind speed 

Lets explain the dependence of the phenomenon on these given 
factors: 
 

1. Surface Area - More is the exposed surface area of any substance 
more liquid droplets will change to vapor state 
For xample: Drying of Wet Clothes 

  

We have seen that clothes dry faster when they are spread on a line. 
The reason is that when we spread them, the surface area gets 
increased, therefore, evaporation gets increased as more and more 
molecules are exposed. 
2. Temperature: Increase in temperature, increases the Kinetic Energy 
of molecules. They break their force of attraction, hence, escape or 
evaporate readily. 



For example: Formation of Water vapor on cup of Hot Tea.It is because 
as temperature rises, the particles start moving randomly, therefore, 
evaporation rate is increased. Therefore, when they escape, they also 
collide with the cup and get condensed. 

 

3. Humidity: More is Humidity less in the Evaporation 

For example- Clothes dry with difficulty on a humid day: because as 
humidity is more, that is more vapour in the atmosphere. 
Due to which the escaping tendency of vapours decreases so as the 
rate of evaporation decreases. 

4. Wind Speed: With increase in speed of wind, evaporation increases. 

That is the reason why clothes dry faster if there is a windy day. As the 
speed of wind is high, the liquid particles take up the energy. As a 
result, their kinetic energy increases and they escape more readily and 
more easily. 

Evaporation Cause Cooling Effect 

Evaporation is a surface phenomenon. The particles at the surface 
having high K.E. break up their force of attraction & form vapours. Since 
the energy is lost, that means temperature gets lowered and low 
temperature means cooling effect so, evaporation results in cooling 
effect. 

  

 

  

Q. Do you know why we feel more comfortable if we wear cotton clothes 
in summers? 

A. It is because the cotton clothes are very good absorbers of Water. 
They rapidly absorb sweat and then evaporate taking large amount of 
heat from our body thereby, giving a cool sensation. 

  

 

  

Exercise questions 

Q1: Which of the following is matter: chair, table, smell, hate, almonds, 
thought, cold, cold drink, smell of perfume? 

Answer: Chair, Almonds, Air, Cold Drink are examples of matter. 

  



Q2: Give reasons why smell of hot sizzling food reaches you several 
meters away, but to get smell from cold food you have to go close? 

Answer: The smell of hot food reaches us because the rate of diffusion 
of gases increases with increase in temperature. 

  

Q3: A diver is able to cut through water in a swimming pool, which 
property of matter does this observation show? 

Answer: he is able to cut through water as force of attraction in water 
molecules is small. 

  

Q4: Tabulate the differences between the characteristics of matter 

Comment on the rigidity, compressibility, fluidity, shape, kinetic energy 
and density. 

Answer: 

(a) 

 
feature 

solid liquid gas 

i.vacant spaces very small small very large 

2. attractive forces very large small nil 

3. compressibility nil low high 

4. rigidity high low not rigid 

5. density high low very low 

6. kinetic energy small large as compared to 
small 

very high 

(b) 

▪ Rigidity: It is the property by virtue of which a substance can retain its 
shape when a force is applied on it. Solids are rigid. 

▪ Compressibility: It is the property by virtue of which the volume of 
substance can be decreased by applying force or pressure. Gases are 
highly compressible. 



▪ Fluidity: It is the property by which molecules of one substance can flow 
from one point to another. Liquids and gases both can flow. 

▪ Shape: It is definite geometrical arrangement of particles of substance. 
Solids have definite shape 

▪ Kinetic Energy: It is the energy possessed by particle by virtue of its 
motion. Gaseous particles possess highest kinetic energy. 

▪ Density: It is mass per unit volume of a substance. Solids have 
extremely high density. 

  

Q5: Give reasons for the following - 
a. “A gas fills completely the vessel in which it is kept “ 

Answer: It is because the attractive forces between gas particles are 
very less and molecules move randomly with high energy 

b. “A gas exerts pressure on the walls of container “ 
Because the kinetic energy of gas particles are very high so pressure is 
due to the hitting of molecules with walls of container. 

c. “A wooden table is solid “ 
Because attractive forces are high and spaces are almost nil between 
particles 

d. “We can easily move our hand in air but not through solid block “ 
Because there are intermolecular spaces in air but not in solid block 

  

Q6: Liquids generally have lower density as compared to solids but why 
ice floats on water? 

Answer: Ice floats on water because ice has lower density than liquid 
water because for given mass of ice, volume is more as compared to 
that of liquid water. 

  

Q7: Convert 300K and 573 k in to Celsius? 

Answer: 300K-273=27degree Celsius 

573K -273 = 300 degree Celsius 

  

Q8: What is the physical state of water at 25degree Celsius and 100 
degree Celsius? 

Answer: At 25 degree Celsius it is liquid and at 100 degree Celsius it is 
gas. 



  

  

Q9: For any substance why the temperature does remains constant 
during the change of state? 

Answer: This is because the heat energy supplied or released is used 
up in increasing or decreasing the spaces and intermolecular force. 

  

Q10: Suggest a method to liquefy atmospheric gases? 

Answer: by cooling under pressure 

  

Matter in our surroundings NCERT Book Solutions 

Q1. Why does a desert cooler cool better on a hot dry day? 

A. This is because on a hot dry day due to increase in temperature and 
lesser humidity, the rate of evaporation increases. 

  

Q2. How does the water kept in an earthen pot (matka) become cool 
during summer? 

A. This is because the water comes out from pores of matkas and gets 
evaporated and we know evaporation results in cooling effect. 

  

Q3. Why does our palm feel cold when we put some acetone or petrol 
or perfume on it? 

A. This is because the particles of acetone take energy from our body 
and get evaporated and evaporation causes cooling. 

  

Q4. Why are we able to sip hot tea or milk faster from a saucer rather 
than a cup? 

A. We are able to sip hot tea or milk faster from a saucer rather than a 
cup because saucer provides more surface area than cup for 
evaporation of liquid into vapor and it causes cooling effect. 

  

Q5. What type of clothes should we wear in summer? 



A. We should wear cotton clothes in summer as they rapidly absorb 
sweat and then evaporate it taking away large amount of heat from our 
body thereby giving a cool sensation. 

  

Q6. Convert the following temperatures to the celsius scale. 

(a) 293 K (b) 470 K. 

A. (a) 293K = 293 - 273 = 20⁰C 

(b) 470K = 470 - 293 = 177⁰C 

  

Q7. Convert the following temperatures to the kelvin scale. 

(a) 25°C (b) 373°C. 

A. (a) 25 degree Celsius = 25+273=298K 

(b) 373 degree Celsius =373+273=646K 

  

Q8. Give reason for the following observations. 

(a) Naphthalene balls disappear with time without leaving any solid. 

(b) We can get the smell of perfume sitting several metres away. 

A.  (a) Naphthalene balls disappear with time without leaving any solid 
because naphthalene ball shows sublimation. 

(b) We can get the smell of perfume sitting several metres away. This is 
because gases have higher rate of diffusion. 

  

Q9. Arrange the following substances in increasing order of forces of 
attraction between the particles— water, sugar, oxygen. 

A. In increasing order of forces of attraction between the particles, they 
can be arranged as follows - 

i.oxygen 
ii. water 
iii. sugar 

  

Q10. What is the physical state of water at— 

(a) 25°C (b) 0°C (c) 100°C ? 

A. The physical state of water is as follows - 



i.25° C - water 
ii. 0° C - ice 
iii. 100° C - gas 

  

Q11. Give two reasons to justify— 

(a) water at room temperature is a liquid. 

(b) an iron almirah is a solid at room temperature. 

A. (a) water is liquid at room temperature because the attractive forces 
between molecules of water are small and can move from one point to 
another. 

(b) An almirah is solid at room temperature because molecules are 
tightly held by strong forces. 

  

Q12. Why is ice at 273 K more effective in cooling than water at the 
same temperature? 

A.  Ice at 273 K is more effective in cooling than water at the same 
temperature because in ice the molecules have lower energy as 
compared to particles in the liquid water at same temperature. Hence, 
they require more latent heat of fusion for melting . 

  

Q13. What produces more severe burns, boiling water or steam? 
A. Steam produces more burns because in steam the molecules have 
higher kinetic energy than in boiling water. 

  

Q14. Name A,B,C,D,E and F in the following diagram showing change 
in its state.Please see exercise question on page 12 Q-No 9 

  

 

(i)A- fusion 

(ii)B- vaporization 

(iii)C-condensation 

(iv)D-solidification 

(v)E-sublimation 



(vi)F-sublimation 

 

  

 



Chapter 2 - Is Matter around us Pure 

  

  

 

  

  

  

  

Is Matter around us Pure Introduction 

We come across different substances like water that we drink; salt that 
we add in food for taste, milk that we drink as it provides us with calcium 
and other minerals, soaps that we use to wash clothes, paint that we 
use to colour walls and so on. These substances have different nature, 
different properties. They can be pure or there can be some impurities 
in them. Let us see what do we understand by the words pure or impure 
substances. 

  

Pure substance 

They are substances that are made up of a single type of particle. But 
there are certain characteristics that determine the purity of a 
substance. Let us see what all properties they possess. 

  

Characteristics of a pure substance are as follows- 

i.They all have a uniform composition ( homogeneous). 
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ii.They can not be separated into their constituents. 
iii.They have fixed melting and boiling points. 
iv.They always have the same characteristic properties. 

  

Two categories of substances fall under pure substance. They are as 
follows- 

i.Elements 
ii.Compounds 

 

  

Element 

As we know, an atom is the smallest particle that may or may not exist 
independently. These atoms unite together and form an element. This 
element can exist independently but it can not be broken into atoms as 
they are not visible. About 118 elements are known so far and still many 
discoveries are in the pipeline. Elements can be prepared artificially in 
lab, also by transmutation process. The elements having atomic number 
more than 92 are manmade and are called transuranic elements. 

An element is defined as a substance that can not be broken into 
simpler substances as it is formed of atoms and atoms can not be seen. 

The characteristics of elements are as follows- 

i.They are made up of atoms 
ii.The physical & chemical properties of an element are due to the 

arrangement of atoms. 
iii.They can occur in nature in free or combined  form. 
iv.They can be prepared artificially by nuclear reaction. 
v.They can be solids, liquids (only 3) or gases (11) at normal room 

temperature. 

 

    
  

 

Metals 



In daily routine, we use a lot of substances that fall in this category like 
the vehicles which are usually made up of iron, furniture, utensils and 
many more. Let us see their properties. 

Those substances which have a tendency to lose electrons and form 
positively charged species, that is cation are called metals. 

            Na – 1e-   → Na+ (cation) 
2, 8, 1                    2, 8 

Physical properties of metals are as follows-  

▪ They are malleable like Al(aluminum), Ag(silver) [ except alkali metals 
that is Na,K,Li etc] 

▪ They are ductile  like  Al, Ag, etc.  

▪ They are lustrous (except – Hg(mercury), Cs(cesium), Ga (gallium)) . 

▪ They are hard (except Na & K ). 

▪ They are good conductors of heat & electricity. 

▪ They have high melting and boiling points [except Na, k, Ca they have 
low boiling and melting  point] . 

▪ They are Sonorous (that is when hit, they produce a sound). 

  

Chemical Properties of metals are as follows- 
1. Reaction with oxygen 

Metals react with oxygen to form oxides. 

M + O2 → Metal oxides 

All Metal oxides are basic in nature i.e. they turn red litmus blue but 
some metal oxides  are amphoteric in nature (that is, they have acidic & 
basic nature) like  Al2O3 (aluminum oxide) & ZnO (zinc oxide). 

  

2. Reaction with dilute acids 

Metals react with dilute acids to form a salt and H2 gas. 

M + HX → MX + H2 

Example: Na + HCl → NaCl + H2 

The hydrogen gas, when comes in contact with air, burns with a 
popping sound. 

 



  

Non-Metals 

Non - Metals are those elements that always gain electrons and form 
anions (negatively - charged ions). 

Example: Cl   + e- → Cl- anion 
2, 8, 7             2, 8, 8 

Physical properties of non - metals are as follows- 

▪ They are liquid or gases (only one exists in liquid form - that is Bromine) 
except C, S, P, I that are solids. 

▪ They are non - malleable and non - ductile because to make wires or 
sheets, we need to hammer them, but as they are brittle, they break. 

▪ They are bad conductors of heat and  electricity (like graphite). 

▪ They have low melting and boiling point (except B, C which have high 
melting and boiling points). 

▪ They are non sonorous. 

▪ They are non lustrous (except graphite and iodine). 

  

  

Chemical properties of non - metals are as follows- 
1. Reaction with oxygen 

Non - metals react with O2 to form Non Metal oxide with respective 
formula as given below: 

N + O2 → non metal oxide 

They are acidic in nature and turn blue litmus red. 

2. Reaction with dilute acids  

Non metals do not react with die acids as they do not have sufficient 
electrons. 

  

  

  

Metalloids 



They are those which have properties similar to metals and non-metals. 

Few elements exist as Noble gases. They are those which are stable 
elements as they have a stable configuration and generally exist free in 
nature as they do not need to combine with other elements because 
they have a stable electronic configuration. 

The noble gases are He (helium), Ne (neon), Ar (Argon), Kr (krypton), 
Xe (xenon) and radon. 

  

  

Compounds 

We use so many compounds like salt, water, fertilizers, etc. Let us learn 
about their properties. 

 
They are formed when 2 or more elements combine in a fixed whole 
number ratio. 

  

Characteristics of compounds are as follows- 

▪ They are homogenous. 

▪ The properties of a compound are entirely different from its constituents. 

▪ The constituents can not be separated by physical methods. 

▪ They have fixed properties like Melting point and Boiling point. 

▪ The formation of compound is accompanied by energy changes. 

Example: H2O (water), NaCl (sodium chloride), etc. 

   

Impure substance 
The substances that are formed by different kinds of particles are called 
impure substances. 
For example : Mixtures are impure substances. 

  

  

Mixtures 



You must have eaten pakoras at home. Have you noticed how your 
mother prepares it. She makes a batter containing besan, water, spices, 
etc. These constituents can be added in any ratio. In all ratios, they will 
form pakoras but the difference will be that sometimes, they will be hard 
to touch or the batter may be too loose to fry. 

 
Mixtures: They are formed when two or more substances are simply 
mixed in any ratio and are not chemically combined with each other.  

  

Characteristics of a mixture are as follows- 

▪ They can be homogeneous or heterogeneous in nature, that is, the 
constituents can be seen to have visible boundaries or they may appear 
to mix thoroughly. 

▪ The properties of a mixture are the same as that of its constituents. 

▪ The constituents can be separated by physical methods. 

▪ Their formation does not require or release energy as there is no bond 
formation or breakage involved. 

▪ The properties of mixtures like melting point & boiling point are not 
fixed. 

  

 Top 

  

Types of Mixtures 

  

https://www.successcds.net/Class9/science/is-matter-around-us-pure.html#top


 

  

Homogenous Heterogeneous 

It is a mixture that is uniform in its properties & 
composition. 
Example: Air (which is a mixture of gases) 

Mixtures that do not have uniform properties & 
composition throughout. 
Example: oil & water 

  

  

Solutions 
We all like drinking sweet lemon water in summers as it gives a cooling 
effect. It is made of lemon, water, ice, salt and sugar. These all 
components when mixed, form sweet lemon water mixture which is also 
called a solution. These components can be separated by using 
different techniques. Let us learn what exactly solutions are and their 
types. 

 
A Solution is a homogenous mixture of two or more substances. To 
form it, we can add 2 or more components. These components can be 
in any ratio but are simply mixed, that is not chemically combined. 
Generally, two components of solutions are seen and are called ‘Solute’ 
and ‘Solvent’. 
 
Solute 
It is the constituent which is present in a comparitively lesser amount 
and gets dissolved in the solvent. 



Solvent 
It is the constituent present in more amount and it has the ability to 
dissolve the solute in it. 
If you dissolve salt in water, then the salt is in lesser quantity and it gets 
dissolved. So, here solute is salt and solvent is water. 

Characteristics of solutions are as follows- 

▪ They are  homogeneous. 

▪ Their Composition can vary. 

▪ The size of particles is very small. 

▪ They do not scatter light. 

▪ They can be separated  by physical methods. 

Types of solutions 

(i)On the basis of dissolving nature of liquids 

You must have noticed that when you dissolve sugar or salt in water, it 
just vanishes after a few seconds or a minute. The reason is that it gets 
mixed in water. But if we add oil in water, it does not vanish and is seen 
floating on its surface. It is due to this reason that some substances can 
mix into each other and some do not. Let us learn about it in detail- 

Miscible, immiscible & partially miscible solutions  

  

  

Miscible liquids 

The liquids that completely mix into each other to form a solution are 
miscible liquids. 
For example: alcohol when added to water gets completely mixed. 

Partially miscible liquids 
The liquids which can dissolve in another liquid only up to some extent 
to form a solution are partially miscible liquids. 
For example: ethylene glycol in chloroform. 

Immiscible liquids 
The liquids which do not mix into each other are immiscible liquids. 
For example: oil & water. 

(ii)On the basis of nature of solvent 



We have seen that it’s not only water in which we can dissolve 
substances, we can make use of other substances as well. For 
example- carbon tetrachloride, Benzene, alcohol, etc. and many more 
reagents. So, we have another classification based on the nature of 
solvent. 

Aqueous and Non aqueous solutions  

Aqueous 
The solution in which the solvent is water is an aqueous solution. 
Example: salt solution  

Non-aqueous solutions 
The solution in which the solvent is other than water is a non-aqueous 
solution. 
Example: alcohol, benzene etc. 

iii. Classification on the basis of solubility power of solvent 

You must have seen that if you take one glass of water at room 
temperature and you add 1 spoon of sugar to it, it dissolves. But if you 
keep on adding sugar to the same solution, a point will be reached 
when it stops dissolving sugar in it and the sugar starts getting 
deposited at the bottom. The reason being that each solvent has some 
solubility power and it can dissolve only up to that limit. Let us study 
about it. 

Saturated, unsaturated and supersaturated solutions 

Saturated Solution 
The solution that dissolves as much solute as it is capable of dissolving 
is a saturated solution. 

Unsaturated solution 
The solution in which more quantity of solute can be dissolved without 
increasing its temperature is an unsaturated solution. 

Supersaturated 
The solution in which the solvent dissolves an amount of solute greater 
than its solubility.  
It is formed at high temperature and then slowly cooling it to lower its 
solubility. 

Solubility 
Is the amount of solute that can be dissolved in a given amount of 
solvent at a particular temperature. 

Factors affecting solubility 

▪ Nature of solute. 



▪ Nature of solvent. 

▪ Temperature. 

 

▪ On lowering temperature, solubility of liquids & solid decreases & 
solubility of gas remains unaffected. 

▪ On increasing pressure, solubility of gas increases & for solid and liquid, 
it remains unaffected. 

  

iv. Classification on the basis of size of solute particles 

You must have made a solution of sand in water, sugar in water and 
milk. They don’t look the same. Let us predict the nature of these 
solutions- 

Difference between a true solution, colloid and a suspension 

  True Solution Colloid Suspension 

1) A true solution is a homogenous 
mixture of solute and solvent 

  

1) A colloid appears to be 
homogeneous but actually it is a 
heterogeneous mixture of solute 
and solvent 

(1) A suspension is a 
heterogeneous mixture of a solid 
dispersed in a liquid or a gas. 

(2) In a true solution the size of 
particle is about 10-10m 

(2) In a colloid the size of particles 
is in between 10-7 and 10-9 m 

(2) In a suspension the size of 
particles is greater than 10-7 m 

(3) In a true solution the solute 
particles cannot be seen even with 
a powerful microscope 

3) In a colloid the dispersed 
particles can be seen with a 
powerful microscope 

(3) In a suspension the dispersed 
particles can be seen with the 
naked eye 

(4) The entire solution passes 
through filter paper 

(4) The particles can pass through 
ordinary filter paper 

(4) The particles cannot pass 
through filter paper 

(5) The solute particles do not show 
tyndall effect 

(5) The particles show tyndall effect (5) The particles may or may not 
show tyndall effect 

6) The particles do not settle due to 
gravity 

(6) The particles do not settle due to 
gravity 

(6) The particles may settle due to 
gravity 

  

  



Separation of mixtures 

i.To obtain colored component (dye) from Ink 

Materials Required 

▪ Watch glass 

▪ Ink (blue/ black) 

▪ Beaker 

▪ Stand 

▪ Burner. 

  

Procedure 

i.Take a beaker and fill it half with water. 
ii.Take few ml of ink (Blue/ black) in the watch glass and place it on the 

mouth of the beaker. 

 

iii.Start heating the beaker and observe. 
iv.Heating is continued as long as the evaporation is taking place 
v.Heating is stopped when no further change can be noticed on the watch 

glass 

  

Observation 



i.Evaporation taking place from the watch glass can be seen 
ii.Residue is left on the watch glass 

  

Conclusion drawn 

i.It can be concluded that,” Ink is not a pure substance but it is a mixture 
of dye in water which can easily be separated by evaporation method”. 

ii.Ink is not a single substance 
iii. Evaporation taking place from the watch glass containing ink. 

  

Applications of evaporation process are as follows- 

i.This method can be used to separate the volatile component (solvent) 
from its non-volatile solute. 

ii.To obtain common salt from sea water. Sea water is trapped in small 
shallow pits (called lagoons) and is allowed to stand there for a few 
days. During this time the heat of the Sun evaporates water in these pits 
leaving behind the solid salt. This salt is further purified by crystallization 
method which you will study in the later part of this chapter. 

ii. To separate cream from milk by using centrifugation method. 

 
Materials Required 

i.Full cream milk 
ii.Centrifuging machine/milk churner 
iii.Jug test-tubes. 

Procedure 



i.Take un boiled cold milk in two test-tubes and place these test-tubes in 
a centrifuging machine . 

ii.Centrifuge it at high speed by using a hand centrifuging machine for two 
minute and observe. 

  

Note 
If you don’t have centrifuging machine in your school then you can do 
this activity by using a milk churner used in the kitchen. 

Observation 
Cream floating on the milk can be seen. 

Conclusion drawn: 
When milk is rotated at high speed, then the suspended lighter particles 
(fats and protein molecules) bind with each other forming ‘cream’ and 
‘skimmed milk’. The cream being lighter, floats over the skimmed milk 
which can be removed easily. 

Applications of centrifugation method are as follows- 

i.This technique is used in washing machines to squeeze out water from 
wet clothes and make them dry. 

ii.This technique is used in diagnostic laboratories for testing cholesterol 
lipids in blood, ESR (Erythrocyte Sedimentation Rate) and various other 
types of tests. 

iii.It is used in dairies for separating cream from milk and butter from curd. 

iii. To separate kerosene oil from water by using a separating funnel.  

 
Materials Required 

i.Separating funnel 
ii.Iron stand 
iii.kerosene oil 



iv.Beaker 
v.Water. 

Procedure 

i.A mixture of kerosene oil and water is taken in a separating funnel. The 
separating funnel is clamped on an iron stand. 

ii.The mixture is allowed to stand so that it forms two distinct layers. 
iii.A clean beaker is placed below and the stop cock is opened slowly so 

that water falls into the beaker. 
iv.Close the stop- cock of the separating funnel as the oil reaches the stop 

cock. 

Observation 

Kerosene oil being lighter forms the upper layer. 

Conclusion drawn: 

When a liquid mixture containing two immiscible liquids is taken in a 
separating funnel, then the liquid layers stand one above the other. The 
liquid layer with greater density forms the lower layer whereas the 
lighter liquid (having lower density) forms the upper layer. 

Applications of this method are as follows- 

i.They separate mixture of oil and water. 
ii.In the extraction of iron from its ore, the lighter slag is removed from the 

top by this method to leave the molten iron at the bottom in the furnace. 

  

4.   To separate a mixture of common salt and ammonium chloride 
Materials Required 

i.China dish 
ii.Tripod stand 
iii.Mixture of common salt and ammonium chloride 
iv.Glass funnel 
v.Cotton 
vi.Burner. 



 
Procedure 

i.Take the mixture of sand and ammonium chloride in a china dish. 
ii.Cover the china dish with an inverted glass funnel and place it on a 

tripod stand. 
iii.Put a loose cotton plug in the opening of the funnel so as to prevent the 

escape of ammonium chloride vapours. 
iv.Heat the china dish on a low flame and observe. 

  

Observation 

i.White fumes (vapours) of ammonium chloride can be seen coming out 
of the mixture. 

ii.These white fumes start depositing as white solid, on coming in contact 
with the cold, inner walls of the funnel. 

iii.Sand salt is left behind in the china dish. 

  

Conclusion drawn: 
Ammonium chloride, being a volatile substance, changes into white 
vapours easily which deposit on the cold inner wall of the funnel. This 
ammonium chloride obtained and is called as Sublimate. Some other 
examples of solids which sublime are: Iodine, camphor, naphthalene 
and anthracene. 

  

5. To separate the dyes (colored components) present in black ink. 



Materials Required 

i.Strip of filter paper 
ii.Water soluble ink ( sketch pen or fountain pen) 
iii.Large size glass jar with lid 
iv.Cotton 
v.Thread. 

 
Procedure 

i.Take a thin strip of filter paper (25cm x 5cm approx). 



ii.Draw a line on it using a pencil, approximately 3cm above the lower 
edge. 

iii.Put a small drop of water soluble black ink from a sketch pen or fountain 
pen) at the centre of the line. Let the ink dry. 

iv.Attach the paper strip on the thread with the help of cello tape. 
v.Lower the filter paper strip into a large size gas jar in such a way that 

the drop of ink on the paper is just above the water level. 
vi.Adjust the thread and fix it on the sides of gas jar with the help of cello 

tape. 
vii.Cover the gas jar with a lid and leave it undisturbed. 
viii.Watch carefully as the water rises up on the filter paper. 
ix. Remove the filter paper strip, dry it and observe. 

  

Observation 

Three colored spots can be seen on the filter paper strip. 

Conclusion 

The given sample of black ink has three different dyes mixed in it. 

  

6. To separate a mixture of two miscible liquids (acetone and 
water). 

Materials Required 

i.Distillation flask 
ii.Thermometer 
iii.Condenser 
iv.Beaker 
v.Iron stand 
vi.Mixture of acetone and water. 

  

Procedure 

i.Take the mixture in a distillation flask. Fit the flask with a thermometer. 
ii.Arrange the apparatus as shown in the figure. 
iii.Heat the mixture slowly, keeping a close watch at the thermometer and 

observe what happens. 

  

Observation 



i.The vapours of acetone can be seen rising up in the distillation flask 
with the increase in temperature. 

ii.  
iii.When the temperature rises above 60o, the acetone gets vapourized 

and forms vapours in the flask. 
iv.These vapours get condensed in the condenser and can be collected 

(as pure liquid distillate) from the condenser outlet. 

  

Result 

Acetone can be collected in the beaker from the condenser outlet while 
water is left behind in the distillation flask. 

  

7. To obtain crystals of pure copper sulphate salt from an impure 
sample by crystallization method. 

 
Materials Required 

i.Impure sample of copper sulphate 
ii.Beaker 
iii.China dish 
iv.Glass rod. 

Procedure 

i.Take about 5 grams of impure sample of copper sulphate in a china 
dish. 

ii.Dissolve it in minimum amount of water. 
iii.Filter the copper sulphate solution to remove the insoluble impurities. 
iv.Heat the copper sulphate solution gently on a water bath until it 

becomes saturated and reaches its crystallization point. 



v.Crystallization point can be checked by taking some solution on a glass 
rod and waving it in the air. When a solid film (small crystals) is formed 
on the glass rod, then further heating is stopped. This indicates that the 
solution has been concentrated to crystallization point. 

vi.Place the china dish on the table after covering it with a watch glass. 
Leave it undisturbed at room temperature to cool slowly for a day and 
observe thereafter. 

  

Observation 
Crystals of copper sulphate can be seen in the china dish along with the 
mother liquor (the residual liquid which is left after crystallization). 

Conclusions drawn  
Hot and concentrated solution of any pure substance forms crystal on 
cooling gradually. 

Result: Pure crystals of copper sulphate are separated from the mother 
liquor. These crystals are dried further between the folds of a filter paper 
or on a porous plate. 

  

  

8. Purification of surface water 

The purification of surface water can be done through following steps- 

Sedimentation → loading → filtration → chlorination. 

i.Sedimentation: The river water is pumped into a series of sedimentation 
tanks where it is allowed to stay for a day. Heavy particles of clay and 
other impurities settle down at the bottom due to the effect of gravity. 
The supernatant water is then sent to another settling tank. 

ii.Loading: In next chamber, water is treated with chemicals, i.e. alum and 
lime to get further settling of impurities. 

iii.Filtration: The clear water from the second tank is pumped into filtration 
tank where sand and gravel filter completely remove the suspended 
impurities. 

iv.Chlorination: The clear water is chlorinated with a calculated amount of 
chlorine in the chlorination tank. This process kills harmful bacteria and 
germs and provides safe drinking water. 

  

  

Physical and chemical change 



We observe different kind of changes around us like if you forget to 
keep the milk inside the fridge in summers it gets rancid, likewise when 
you keep ice out of the refrigerator, you observe the water around it and 
finally the ice gets converted into water. These all are changes that are 
taking place around us. But some changes can be reversed like water 
can be converted back to ice but rancid food item can not be made 
fresh again. Let us learn in detail about these changes. 

  

i.Physical change 
ii.Chemical change 

  

  

              Physical change              Chemical change 

no new substance is formed 
Mass does not change 
Energy is neither absorbed nor released 
Reversible in nature 
For example: 
Glowing of bulb 
Sublimation of camphor 
Magnetizing iron 

a new substance is formed 
Mass changes 
Energy is absorbed or released 
Irreversible in nature 
For example: 
rusting of iron 
Burning of magnesium 
Reacting metal with acids 

 

  

NCERT book Questions and Answers 

Q1. What is pure substance? 

Ans: A pure substance is a substance that contains the same kind of 
particles and has definite properties. 

  

Q2. What is the difference between homogeneous and heterogeneous 
mixtures? 

Ans : 

Homogenous mixtures Heterogeneous mixtures 

1.it consists of a single phase 1. It consists of two or more phases 



2.it has a uniform composition 2. It doesn’t have a uniform composition 

3.There are no visible boundaries between 
components 

3. There are visible boundaries 

4.example : sodium chloride in water              4. Example : sand in water 

  

Q3. To make a saturated solution, 36g of sodium chloride is dissolved in 
100g of water at 293K.Find the concentration of solution? 

Ans: Mass of sodium chloride = 36g 

Mass of water =100g 

Total mass of solution =100+36=136g 

Mass percentage of solution=mass of solute /mass of solution x 100 

That is : 36/136 x 100=26.47% 

  

Q4. How will you separate a mixture containing kerosene and petrol 
which are miscible with each other? 
Ans : We will separate a mixture containing kerosene and petrol by 
distillation. 

  

Q5. Name the technique used to separate : 

▪ Butter from curd 

▪ Salt from sea water 

▪ Camphor from salt 

Ans : 

i.Butter from curd - Centrifugation 
ii.Salt from seawater - Evaporation 
iii.Camphor from salt - Sublimation 

  

Q6. Classify the following as Physical and chemical change. 

▪ Cutting of trees      

▪ Melting of butter in pan 



▪ Rusting of almirah 

▪ Boiling of water to form steam 

▪ Passing an electric current through water 

▪ Dissolving salt in water 

▪ Making a fruit salad 

▪ Burning of paper or wood 

Ans. 

i.Cutting of trees – physical change      
ii.Melting of butter in pan- Physical change 
iii.Rusting of almirah- chemical change 
iv.Boiling of water to form steam- Physical change 
v.Passing an electric current through water – chemical change 
vi.Dissolving salt in water- Physical change 
vii.Making a fruit salad – physical change 
viii.Burning of paper or wood – chemical change 

  

Q7. Try to segregate the things around as pure substance or mixtures : 

▪ Water 

▪ Milk 

▪ LPG 

▪ Bread 

▪ Gold 

▪ Kerosene oil 

▪ Air 

▪ Paper 

▪ Common salt 

▪ Ink 

▪ Curd 

▪ Wood 



▪ Ice 

▪ Sugar 

▪ Soda water 

▪ Ice cream 

▪ Butter 

▪ Vanaspati ghee 

▪ Lemon juice 

▪ Brass 

Ans. 

i.Water- Pure substance 
ii.Milk-Mixture 
iii.LPG-Mixture 
iv.Bread-Mixture 
v.Gold-Pure substance 
vi.Kerosene oil-Mixture 
vii.Air-Mixture 
viii.Paper-Mixture 
ix.Common salt-Pure substance 
x.Ink-Mixture 
xi.Curd-Mixture 
xii.Wood-Mixture 
xiii.Ice-Pure substance 
xiv.Sugar- Pure substance 
xv.Soda water-Mixture 
xvi.Ice cream-Mixture 
xvii.Butter-Mixture 
xviii.Vanaspati ghee-Mixture 
xix.Lemon juice –Mixture 
xx.Brass- Mixture 

  

  True Solution Colloid Suspension 

1) A true solution is a homogeneous 1) A colloid appears to be (1) A suspension is a 



Q8. How are colloids, True solution and suspension different from each 
other? 
Ans : 

  

Q9. Which separation techniques will you apply for the separation of the 
following? 

i.Sodium chloride from solution in water 
ii.Ammonium chloride from a mixture of sodium chloride and ammonium 

chloride 
iii.Small pieces of metal in engine oil of a car 
iv.Different pigments from extract of flower petals 
v.Butter from curd 
vi.Oil from water 
vii.Tea leaves from tea 
viii.Iron pins from sand 
ix.Wheat grains from husk 
x.Fine mud particles suspended in water 

Ans. 

i.Sodium chloride from solution in water- Evaporation 
ii.Ammonium chloride from a mixture of sodium chloride and ammonium 

chloride – Sublimation 
iii.Small pieces of metal in engine oil of a car- filtration 

mixture of solute and solvent 

  

homogeneous but actually it is a 
heterogeneous mixture of solute 
and solvent 

heterogeneous mixture of a solid 
dispersed in a liquid or a gas. 

(2) In a true solution the size of 
particle is about 10-10m 

(2) In a colloid the size of particles 
is in between 10-7 and 10-9 m 

(2) In a suspension the size of 
particles is greater than 10-7 m 

(3) In a true solution the solute 
particles cannot be seen even with 
a powerful microscope 

3) In a colloid the dispersed 
particles can be seen with a 
powerful microscope 

(3) In a suspension the dispersed 
particles can be seen with the 
naked eyes 

(4) The entire solution passes 
through filter paper 

(4) The particles can pass through 
ordinary filter paper 

(4) The particles cannot pass 
through filter paper 

(5) The solute particles do not show 
tyndall effect 

(5) The particles show tyndall effect (5) The particles may or may not 
show tyndall effect 

6) The particles do not settle due to 
gravity 

(6) The particles do not settle due to 
gravity 

(6) The particles may settle due to 
gravity 



iv.Different pigments from extract of flower petals –Chromatography 
v.Butter from curd – Centrifugation 
vi.Oil from water – Separating funnel 
vii.Tea leaves from tea – Filtration 
viii.Iron pins from sand –Magnetic separation 
ix.Wheat grains from husk- Gravity separation 
x.Fine mud particles suspended in water – Centrifugation 

  

Q10. Write the steps you would use for making tea. 

Ans : 
Step 1: Boil some solvent (water) in a pan. 
Step 2:  Put some solute (tea leaves) in water. 
Step 3: Pour the boiling water in a tea pot and let it soak for few minutes 
to form a solution. 
Step 4: Take some sugar in a cup. 
Step 5: Filter the above solution using strainer and take the solution in a 
cup. Pour two spoons of milk and stir it. This gives us tea ready to drink. 

  

Q11. Pragya tested the solubility of three different substances at 
different temperatures and collected the data as given below (results 
are given in the following table, as grams of substance dissolved in 100 
grams of water to form a saturated solution). 

  

  

Substance dissolved 

Temperature in k 

283 293 313 333 

Solubility 

Pottasium nitrate 21 32 62 106 

Sodium chloride 36 36 36 37 

Pottasium chloride 35 35 40 46 

Ammonium chloride 24 37 41 55 

  

(a) What mass of potassium nitrate would be needed to produce a 
saturated solution of potassium nitrate in 50 grams of water at 313 K? 
(b) Pragya makes a saturated solution of potassium chloride in water at 



353 K and leaves the solution to cool at room temperature. What would 
she observe as the solution cools? Explain. 
(c) Find the solubility of each salt at 293 K. Which salt has the highest 
solubility at this temperature? 
(d) What is the effect of change of temperature on the solubility of a 
salt? 

Ans. 
(a) At 313K, 62g of potassium nitrate dissolved in 100g of water. So, to 
produce a saturated solution of potassium nitrate in 50g of water, 
we need 

62/100 * 50 = 31 grams of potassium nitrate. 

(b)Some soluble potassium chloride will separate out in the form of 
crystasl at room temperature because the solubility of potassium 
chloride will decrease. 
(c) 
(i)  Solubility of Potassium nitrate at 293K is 32g. 
(ii)  Solubility of sodium chloride at 293K is 36g. 
(iii) Solubility of Potassium chloride at 293K is 35g. 
(iv) Solubility of Ammonium chloride at 293K is 
37g.                                                       
The solubility of Ammonium chloride is highest at this temperature. 
(d)The solubility of salt increases with the increase in temperature. 

  

Q12. Explain the following giving examples. 

▪ saturated solution 

▪ pure substance 

▪ colloid 

▪ suspension 

Ans. 

▪ Saturated solution: the solution that cannot dissolve much solute at a 
given temperature. Example: 50g of  NaCl is added to 100g of water. 

▪ Pure substance – substance that contains the same kind of particles. 
Example: silicon. 

▪ Colloid – the solution whose solute particles are neither too small nor 
too large. For example: milk. 

▪ Suspension: the solution whose solute size is very big .Example: sand 
in water. 



  

Q13. Classify each of the following as a homogeneous or 
heterogeneous mixture: 

▪ Soda water 

▪ Wood 

▪ Air 

▪ soil 

▪ Vinegar 

▪ filtered tea 

Ans. 

i.Soda water – homogeneous mixture 
ii.Wood - heterogeneous mixture 
iii.Air- homogeneous mixture 
iv.soil - heterogeneous mixture 
v.Vinegar- homogeneous mixture 
vi.filtered tea - homogeneous mixture 

  

Q14. How would you confirm that a colorless liquid given to you is pure 
water? 

Ans: We will confirm that a colorless liquid given to us is pure water by 
checking it’s melting and boiling point. 

  

Q15. Which of the following falls in the category of  a ‘pure substance’? 

▪ Ice 

▪ Milk 

▪ Iron 

▪ Hydrochloric acid 

▪ Calcium oxide 

▪ Mercury 

▪ Brick 



▪ Wood 

▪ Air 

Ans. 

i.Ice- Yes 
ii.Milk-No 
iii.Iron-Yes 
iv.Hydrochloric acid –Yes 
v.Calcium oxide-Yes 
vi.Mercury-Yes 
vii.Brick-No 
viii.Wood-No 
ix.Air-No 

  

Q16. Identify the solutions among the following mixtures: 

▪ Soil 

▪ Sea water 

▪ Air 

▪ Coal 

▪ Soda water 

Ans. 

i.Soil – not a solution 
ii.Sea water- is a solution 
iii.Air- is a solution 
iv.Coal- not a solution 
v.Soda water – is a solution 

  

Q17. Which of the following show Tyndall effect : 

▪ Salt solution 

▪ Milk 

▪ Copper sulphate solution 

▪ Starch solution 



Ans. 

i.Salt solution –No 
ii.Milk-Yes 
iii.Copper sulphate solution-No 

Starch solution – yes 

  

Q18. Classify the following into Elements, Compounds and Mixtures. 

▪ Sodium 

▪ Soil 

▪ Sugar solution 

▪ Silver 

▪ Calcium carbonate 

▪ Tin 

▪ Silicon 

▪ Coal 

▪ Air 

▪ Soap 

▪ Methane 

▪ Carbon dioxide 

▪ Blood 

Ans. 

i.Sodium – element 
ii.Soil – Mixture 
iii.Sugar solution- Mixture 
iv.Silver- element 
v.Calcium carbonate- compound 
vi.Tin- element 
vii.Silicon- element 
viii.Coal- Mixture 
ix.Air- mixture 
x.Soap- compound 
xi.Methane- Compound 



xii.Carbon dioxide- compound 
xiii.Blood – mixture 

  

Q19. Which of the following are chemical changes? 

▪ Growth of plant 

▪ Rusting of iron 

▪ Mixing of iron filings and sand 

▪ Cooking of food 

▪ Digestion of food 

▪ Freezing of water 

▪ Burning of candle 

Ans. 

i.Growth of plant –yes 
ii.Rusting of iron- yes 
iii.Mixing of iron filings and sand- No 
iv.Cooking of food- yes 
v.Digestion of food – yes 
vi.Freezing of water-No 
vii.Burning of candle- yes 
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