Matter and Change of State J

Understanding Matter

Matter is all around us and is defined as anything that has mass and occupies space.
Everything we see, touch, and even breathe is composed of matter. Matter exists in
three primary states: solid, liquid, and gas. The fundamental unit of matter is the atom,
and the arrangement of these atoms determines the state of the substance. For
instance, the particles in ice, water, and steam are identical but differ in their
arrangement, leading to their respective states.

Molecular Arrangement of Solids, Liquids, and Gases

Solids - The particles are tightly packed in a fixed position, giving solids a definite shape
and volume.

Liquids - The particles are close together but can move past each other, allowing liquids
to flow while maintaining a definite volume.

Gases - The particles are far apart and move freely, allowing gases to expand and take
the shape and volume of their container.
Change of State

Matter can transition between different states when subjected to heating or cooling.
These transformations occur due to changes in molecular energy and movement.

e Water as an Example of State Change
e Water is unique as it naturally exists in all three states:

Solid (Ice): When water is frozen below 0°C, it forms ice. The process of changing from
liquid to solid is called freezing or solidification.

Liquid (Water): When ice is heated above 0°C, it melts into liquid water. This process is
known as melting.

Gas (Steam/Vapor): When water is heated to 100°C, it begins to boil, converting into
steam. This transformation is called boiling.

Key Processes of Change of State
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Melting - The transition from a solid to a liquid when heat is applied.
Freezing (Solidification) - The transition from a liquid to a solid when cooled.
Boiling - The rapid conversion of a liquid into gas when it reaches its boiling point.

Evaporation - The slow transition from a liquid to a gas at temperatures below the
boiling point.

Condensation - The process where gas cools down and changes back into a liquid.
Everyday Examples of Change of State

e |ce cream melts in the sun due to melting.

e Water boils and bubbles in a kettle because of boiling.

e Dew formation on leaves in the morning is due to condensation.

e Wet clothes drying on a line is due to evaporation.




