
 

i. Definition 

A physical change is a change in the form or appearance of a substance, but not 

its chemical composition. In simpler terms, the substance is still the same "stuff" 

it was before the change. 

Explanation: Imagine you have a piece of paper. You can fold it into an airplane, 

tear it into small pieces, or crumple it into a ball. In all these cases, you have 

changed its shape and size, but it is still paper. You haven't created a new 

substance. This is the core idea of a physical change. 

Key Idea: The molecules of the substance do not change. Water is always H₂O, 

whether it's solid ice, liquid water, or gaseous steam. 

ii. Key Points and Important Terms 

• No New Substance is Formed: The chemical identity of the matter remains the 

same. 

• Often Reversible: Many physical changes can be undone. For example, you can 

melt ice into water and then freeze the water back into ice. (Note: Not all are 

easily reversible, like tearing paper). 

Changes in Physical Properties: These changes affect properties like: 

• State (solid, liquid, gas) 

• Shape 

• Size 

• Texture 

• Color (e.g., mixing food coloring 

in water) 

• Volume 

• Density 

Important Terms (Changes of State): 

• Melting: The process of a solid turning into a liquid when heat is added. (e.g., 

ice to water) 

• Freezing: The process of a liquid turning into a solid when heat is removed. 

(e.g., water to ice) 

• Evaporation/Boiling: The process of a liquid turning into a gas when heat is 

added. (e.g., water to steam) 

• Condensation: The process of a gas turning into a liquid when it cools down. 

(e.g., water droplets forming on a cold glass) 
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• Sublimation: The process of a solid turning directly into a gas, skipping the 

liquid phase. (e.g., dry ice turning into carbon dioxide gas) 

• Deposition: The process of a gas turning directly into a solid, skipping the liquid 

phase. (e.g., frost forming on a window) 

• Dissolving: The process where a substance (solute) breaks down into tiny 

particles and mixes evenly into another substance (solvent) to form a solution. 

(e.g., salt in water) 

iii. Detailed Examples with Solutions 

Example Observation Explanation (Why it's a physical change) 

1. Melting 
an Ice Cube 

A solid ice cube is left 
on a counter and turns 
into a puddle of liquid 
water. 

The substance is still water (H₂O). The 
molecules have just gained energy, moved 
faster, and spread apart to become a liquid. 
No new substance was created. This change 
is reversible by freezing. 

2. Crushing 
a Soda Can 

A cylindrical aluminum 
can is stepped on and 
becomes flat and 
misshapen. 

The can is still made of aluminum. Only its 
shape and volume have changed. The 
chemical nature of the aluminum is 
unaltered. 

3. Dissolving 
Sugar in 
Water 

White sugar crystals are 
stirred into a glass of 
water and seem to 
disappear, making the 
water sweet. 

The sugar has not vanished. Its crystals have 
broken down into individual molecules that 
are now mixed among the water molecules. 
If you evaporate the water, you will get the 
sugar back. Both water and sugar retain 
their chemical identities. 

4. Stretching 
a Rubber 
Band 

A rubber band is pulled, 
making it longer and 
thinner. When 
released, it returns to 
its original shape. 

The rubber band's shape and size are 
temporarily changed. The material itself is 
still rubber. This is a change in a physical 
property (shape) that is easily reversible.  

iv. Common Misconceptions and Clarifications 

Misconception Clarification 

"All physical changes 
are reversible." 

Not always. While many are (like melting and freezing), some are 
not easily reversible. For example, you cannot "un-tear" a piece of 
paper or "un-crush" a can back to its perfect original state. The 
key is that no new substance is formed, not that it's always 
reversible. 

"Dissolving is a 
chemical change 
because the substance 
disappears." 

This is a physical change. The dissolved substance (like salt or 
sugar) is still present in the solution, just broken down into 
particles too small to see. You can prove this by evaporating the 
solvent (water); the solute (salt/sugar) will be left behind. 



 

Misconception Clarification 

"Boiling water creates 
a new gas." 

The gas created is steam, which is just the gaseous form of 
water. The bubbles you see are not a new chemical. They are 
pockets of water vapor (H₂O gas) that have formed within the 
liquid water. It's a change of state, which is a physical change. 

"Any change in color 
means a chemical 
change." 

Not necessarily. Adding red food coloring to water changes the 
water's color, but it's just a mixture—a physical change. However, 
a banana turning from green to yellow to brown is a chemical 
change because enzymes are breaking down complex molecules, 
creating new substances. 

V. Practice Problems with Step-by-Step Solutions 

Problem 1: Identify whether each of the following is a physical change or a 

chemical change.  

• a) Bending a wire  

• b) Baking a cake  

• c) Tearing a cloth  

• d) Rusting of an iron nail 

Solution: 

• Bending a wire: Physical Change. 

• Step 1: Ask: Is a new substance formed? No. 

• Step 2: Ask: What has changed? Only the shape of the wire. 

Conclusion: It is a physical change. 

• Baking a cake: Chemical Change. 

• Step 1: Ask: Is a new substance formed? Yes. Flour, eggs, and sugar are 

transformed by heat into a new substance (cake) with different properties. 

• Step 2: Ask: Is it reversible? No, you cannot get the original ingredients back. 

Conclusion: It is a chemical change. 

Tearing a cloth: Physical Change. 

• Step 1: Ask: Is a new substance formed? No. 

• Step 2: Ask: What has changed? The size and shape of the cloth. The material 

is still cloth. 

• Conclusion: It is a physical change. 

Rusting of an iron nail: Chemical Change. 

• Step 1: Ask: Is a new substance formed? Yes. Iron reacts with oxygen to form 

iron oxide (rust), which is a new, reddish-brown, flaky substance. 



 

• Conclusion: It is a chemical change. 

Problem 2: You make lemonade by squeezing a lemon into water and then stirring in 

sugar. Describe the physical changes that occurred. 

Solution: 

• Step 1: Squeezing the lemon. This is a physical change. You are changing the 

shape of the lemon and separating the juice (a liquid) from the pulp and peel 

(solids). The juice is still lemon juice. 

• Step 2: Dissolving sugar in the water/lemon juice mixture. This is a physical 

change. The sugar crystals break down and spread evenly throughout the 

liquid. The sugar is still sugar, and the water is still water. No new chemical 

substances are formed. 

• Step 3: Mixing the lemon juice and water. This is a physical change. You are 

creating a mixture, but both the water and the lemon juice retain their 

chemical properties. 

vi. Summary of Main Concepts 

• A physical change alters the form of a substance, not its chemical identity. 

• No new substances are created during a physical change. 

• Key examples include changes in state (melting, freezing, boiling), shape, size, 

and dissolving. 

• Many, but not all, physical changes are reversible. 

• When a substance undergoes a physical change, its molecules remain the 

same. (e.g., H₂O is always H₂O). 

• To identify a physical change, ask the question: "Is it still the same stuff?" If the 

answer is yes, it is a physical change. 


