
Matter 
Around Us4

Internet, potassium permanganate, beaker, water, chalk powder, 
naphthalene, thermometer, ice, graph sheets, sugar, oil, flour

At the end of the lesson, students will be able to
 ) understand the particle nature
 ) use particle model to describe solids, liquids, 

and gases
 ) list out the characteristics of particles of 

different states
 ) discuss diffusion
 ) explain the force of attraction between particles 

of matter
 ) explain change of state on the basis of particle model 

of matter
 ) explain the effect of temperature on change of state
 ) know about the microscopic models of particles 

through reasoning based on careful observation of 
macroscopic behaviour of particles

 ) inter convert Celsius and Kelvin scales of temperature
 ) classify substances as elements, compounds and 

mixtures based on chemical composition
 ) group mixtures as homogeneous and heterogeneous
 ) classify solutions based on the size of solute particles 

and compare the true solutions, colloids, and 
suspensions based on their properties

Through the course of the lesson, students will  
be able to

 ) calculate based on particle theory
 ) conduct tests to find out if a substance is pure
 ) relate to day-to-day situations of melting, freezing, 

and sublimation

 ) Understanding that all things—living and non-living—are made up of matter. 
 ) Knowing that matter is anything that has weight and occupies space.
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00:30

00:40

Introduction—Is Matter Particulate or Continuous?

Solids, Liquids and Gases and Effect of Temperature on the Particles

 * Introduce students to the topic by giving examples 
stated in the textbook. 

 * Brownian motion can be shown by sprinkling 
some white chalk powder in water and observing 
it under a microscope. The continuous movement 
of chalk powder can be seen. 

 * This introduces students to the idea that matter is 
made up of particles and is in continuous motion. 

 * Do activity 1 and activity 2 in the lab or class. 
This proves that matter is made up of particles. 

 * Show students the videos on the next page to 
explain the arrangement of atoms in solids, liquids, 
and gases. 

 * Demonstrate the effect of temperature with 
activity 4 on page 71.

* Students can be asked to discuss what they see 
in the experiments. 

* Encourage them to understand the movement 
of particles and relate it to diffusion. 

Ask students the following questions:
* On the basis of this video, why do you think 

solids have a definite shape but liquids and gases 
take the shape of the container? 

 ) differentiate colloids based on the nature of dispersed 
phase and dispersion medium

 ) compare w/o and o/w emulsions
 ) discuss some important examples and uses of colloids
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00:20

Changes in States of Matter and Kinetic Theory

 * Demonstrate melting, vaporization, condensation, 
freezing, and sublimation. 

 * Sublimation can be done with an iodine crystal or 
camphor. 

 * Encourage students to do all the experiments.

* Why do liquids and solids have a fixed volume?
* Why do gases not have a fixed volume?
* What will happen if we increase the pressure 

on gases?
Then explain or read about solids, liquids and gases 
from the textbook. Discuss and explain the activity 
4 that was done. 

* Ask them the following questions:
 •  What happened when the solid melted? 

What type of energy was given to melt it and 
what do you think happened to the energy? 

 •  What is the energy conversion that takes 
place when change in state occurs?

Then, read from the textbook and explain to the 
class about the law of thermodynamics and the 
energy conversion involved in the process. 

The following questions can be asked to measure the students’ level of understanding. 
1. Why do solids have a fixed shape?
2. Why do liquids have a fixed volume?
3. Why do gases not have fixed volume?

https://www.youtube.com/watch?v=bwGim-eceS8 
                                                                       (Video: The Arrangement of Particles in Solids, Liquids, and Gases)
https://www.youtube.com/watch?v=HCPXlLOPcso        (Video: Revision on Solids, Liquids, and Gases)
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00:40

Melting, Freezing, and Boiling

 * Melting of ice or melting of naphthalene can be 
done in the laboratory; students can be divided 
into groups and asked to plot graph for the 
experiment.

 * The same sample can be allowed to cool and a 
separate graph can be plotted. This will give the 
cooling curve.

* Ask the questions given in the box on page 73. 
* Discuss the graph in class and then read the 

textbook to explain the different regions of the 
graph. Do the same for the second graph also. 

* Finally, read about heating and cooling curves 
from the textbook. Give students a few heating 
and cooling curves and encourage them to 
interpret and analyse the curves. Help them 
answer questions related to the curves. Solving 
questions on page 75 will also be helpful.

The following questions can be asked to check the students’ level of understanding.
1. What is melting point?
2. What is the melting point of iron?
3. What is the boiling point of sodium?

00:40

Evaporation, Sublimation and Effect of Pressure on Gases

 * Give examples such as the water level going down 
when a trough of water is placed under the hot 
sun or clothes drying when put out in the sun. 
These are examples of evaporation. 

 * The teacher can demonstrate sublimation by 
burning camphor and pointing out to the students 
that the solid has directly become a vapour.

 * After discussion, read the textbook and also 
discuss the 'Test yourself' part. 

 * Encourage students to list out the differences 
between evaporation and boiling on their own 
and then read from the book. 

 * Read the effect of pressure on gases from the 
textbook. 

 * Encourage students to make a chart summarizing 
the properties of solids, liquids, and gases. 
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00:40

Elements, Compounds and Mixtures

 * The teacher can bring different things such as 
chemicals, solids, and liquids to the class or lab. 
Tell students what these are made up of. 

 * The teacher can then differentiate elements, 
compounds, and mixtures from the examples given.

Next, give a list of things and ask students to group 
them into elements, compounds, and mixtures. 

Ask them the following questions:
1. Why do they think it is an element or a compound or a mixture? 
2. Discuss the characteristics of a pure substance. 

00:30

Homogeneous and Heterogeneous Mixtures

 * The flowchart on page 83 should be drawn on the 
board and then the topic should be discussed. 

 * Do the experiment on page 83. The students can 
do it themselves. Discuss the questions given in 
the box. 

 * Do the sugar, oil, flour, and water experiment 
mentioned on page 84. Then, read the explanation 
and teach students what homogeneous and 
heterogeneous mixtures are.

 * Encourage students to look up the Internet for 
more examples of colloids, suspensions, pure 
solutions, emulsions, gels, and make a list. 

 * Then, read from the textbook and make charts 
or collect pictures about different types of 
mixtures.

 * Discuss the 'Think and answer' section.

https://www.youtube.com/watch?v=eI-tmv4DLEk
                                                         (Video: Homogeneous and Heterogeneous Mixtures with Examples)
https://www.youtube.com/watch?v=XEAiLm2zuvc              (Video: Solution, Suspension, and Colloid)
https://www.youtube.com/watch?v=bC_czAL24zY              (Video: Emulsions)
https://www.youtube.com/watch?v=qxlR7ZdgV7w 
                                                          (Video: Tyndall Effect - Why does the sky appear blue?)
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00:40

Separation of Mixtures

 * Explain the separation of soluble solids. For 
evaporation and crystallization, the solution can 
be heated. Use salt and water or sugar and water. 
This experiment can be done in lab.

 * Explain separation of insoluble solids. The 
separation of sand and water can be shown as 
an example or a centrifuge can be shown with its 
uses mentioned.

 * Explain separation of liquid-liquid mixtures. 
Fractional distillation of ethanol and water can be 
done in the lab. 

Activity 8 is a good activity to understand fractional 
distillation.

https://www.youtube.com/watch?v=-j4lN3s8lBg       (Video: Crude Oil and Fractional Distillation)

Define the following:
1. solute
2. solvent
3. solution
4. filtration
5. filtrate
6. centrifugation
7. distillation 
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Matter Around Us

Pure Substances

• elements

• compounds

Mixtures

• homogeneous—true 
solutions and alloys

• hetrogeneous—
suspensions and 
colloids

Three States of Matter

• solid
• liquid
• gas

Changes in States of 
Matter

• melting
• freezing
• boiling
• evaporation
• sublimation
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