
 

i. Definition and Explanation 

The world is constantly changing. Ice melts, wood burns, iron rusts, and plants 

grow. Science provides a framework for understanding these transformations by 

classifying them into two main types: 

• Physical Changes: Changes that alter the form or appearance of a substance, 

but not its chemical identity. The molecules themselves stay the same. 

• Chemical Changes (Reactions): Changes that result in the formation of new 

substances with different properties. The atoms rearrange to form new 

molecules. 

ii. Key Points and Important Terms 

• Matter: Anything that has mass and takes up space. 

• States of Matter: Solid, Liquid, Gas. Changes between these states (melting, 

freezing, boiling) are physical changes. 

• Physical Change: A change in size, shape, or state of matter. It is often 

reversible. 

• Chemical Change: A process where one or more substances are converted into 

one or more different substances. It is usually not easily reversible. 

 Evidence of a Chemical Change: 

• Production of a gas (bubbles) 

• Change in color 

• Formation of a precipitate (a 

solid) 

• Production of light or heat 

• Reactants: The starting substances in a chemical reaction. 

• Products: The new substances formed in a chemical reaction. 

iii. Detailed Examples with Solutions 

Example 1  

• (Physical Change): Melting an ice cube. 

 Explanation: The ice cube (solid water) absorbs heat and turns into liquid water. 

The substance is still water (H₂O) in both states. Only its form has changed. This 

is a change of state, which is a physical change. 
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 Example 2  

• (Chemical Change): Baking a cake. 

Explanation: You mix flour, sugar, eggs, and baking soda (the reactants). When you 

apply heat, chemical reactions occur. The baking soda reacts to produce carbon 

dioxide gas, which makes the cake rise. The proteins in the egg change structure. The 

final cake (the product) is a completely new substance with different properties from 

the original ingredients. You cannot "un-bake" the cake. 

iv. Common Misconceptions and Clarifications 

 Misconception: Dissolving sugar in water is a chemical change. 

 Clarification: This is a physical change. The sugar molecules are simply spread out 

 among the water molecules. If you evaporate the water, you will get the sugar 

 back. No new substance was formed. 

 Misconception: Boiling water is a chemical change because bubbles are formed. 

 Clarification: The bubbles are not a new gas; they are bubbles of water vapor 

 (gaseous H₂O). The water is changing from a liquid to a gas, which is a physical 

 change of state. 

v. Practice Problems with Step-by-Step Solutions 

Problem: Classify each of the following as a physical or chemical change and 

explain why. 

• Chopping wood • A firework exploding 

 Solution: 

• Chopping wood: 

 Classification: Physical Change. 

Explanation: The wood is being broken into smaller pieces. Its size and shape 

have changed, but it is still wood. No new substance has been created. 

• b) A firework exploding: • Classification: Chemical Change. 

Explanation: The chemicals inside the firework (reactants) undergo a rapid 

reaction. This produces light, heat, and sound. New substances like smoke and 

various gases (products) are formed. This is a clear sign of a chemical change. 


