
 

 
 

 

i. What is Heat? 

Before we understand conduction, let's remember what heat is. Heat is a form of 

energy that flows from a hotter object to a colder object. It's the energy created by 

the movement and vibration of tiny particles called atoms and molecules. The 

faster the particles move, the more heat energy an object has. 

 What is Conduction? 

Conduction is the process of heat transfer through a substance from a region of 

higher temperature to a region of lower temperature, without any movement of 

the substance itself. 

Think of it like this: Imagine a line of students passing a book from the front of the 

class to the back. Each student stays in their seat and just passes the book to the 

person next to them. In conduction, tiny particles (atoms) are like the students, 

and heat energy is the book. The particles "pass" the heat energy to their 

neighbours through vibrations. 

How does it work in solids? 

• Tightly Packed Particles: In solids, particles are packed very closely together in 

a fixed structure. 

• Vibration is Key: When one part of a solid is heated, its particles gain energy and 

start to vibrate very fast. 

• The Domino Effect: These fast-vibrating particles bump into their neighbours, 

causing them to vibrate faster too. 

• Energy Transfer: This chain reaction continues, passing the heat energy along 

the solid from the hot end to the cold end. 

ii. Key Points and Important Terms 

• Heat: A form of energy that flows from hot to cold. 

• Temperature: A measure of how hot or cold something is (the average kinetic 

energy of its particles). 

• Conduction: Heat transfer through direct contact. The key phrase is "direct 

contact". 

• Medium: Conduction requires a medium (a substance) to travel through. It 

cannot happen in a vacuum (empty space). 
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• Conductors: Materials that allow heat to pass through them easily and quickly. 

They are good conductors of heat. 

o Examples: Metals like Copper, Aluminum, Iron, and Silver. 

o Why? Metals have free-moving electrons that can quickly carry heat energy 

from one place to another. 

• Insulators (or Poor Conductors): Materials that do not allow heat to pass 

through them easily. They slow down the transfer of heat. 

o Examples: Wood, Plastic, Rubber, Glass, Wool, and Air. 

o Why? Their particles are not arranged in a way that allows for easy energy 

transfer, and they don't have free electrons. 

• Thermal Equilibrium: When two objects in contact reach the same temperature, 

the flow of heat between them stops. 

iii. Detailed Examples with Solutions 

 Example 1: Stirring Hot Soup with a Metal Spoon 

• Scenario: You place a metal spoon into a bowl of very hot soup. After a minute, 

you touch the handle of the spoon and it feels hot. 

• Explanation: 

1. The end of the spoon in the soup gets hot. Its particles start vibrating rapidly. 

2. These particles collide with their neighbouring particles further up the 

spoon's handle. 

3. This chain reaction, or conduction, transfers heat energy all the way up the 

handle. 

• Solution/Result: The heat from the soup was conducted through the solid metal 

spoon to your hand. Metal is a good conductor. 

Example 2: Cooking in a Frying Pan 

• Scenario: You place a metal frying pan on a hot stove to cook an egg. 

• Explanation: 

1. The stove burner heats the bottom of the pan. 

2. The pan, being made of metal (a good conductor), quickly conducts this heat 

across its entire base. 

3. This evenly distributed heat is then transferred to the egg, cooking it. 



 

 
 

• Solution/Result: The pan's handle is often made of plastic or wood. These are 

insulators, which prevent the heat from being conducted to your hand, so you 

don't get burned. 

iii. Common Misconceptions and Clarifications 

Misconception Clarification 

"Coldness 

flows from the 

ice cube to my 

hand". 

There is no such thing as "cold" that flows. Heat is energy, 

and it always flows from a hotter object to a colder one. 

When you touch ice, your hand is warmer than the ice. Heat 

rapidly leaves your hand and goes into the ice. The sensation 

you feel is the loss of heat, which your brain interprets as 

"cold". 

"My sweater 

or blanket 

creates heat to 

keep me 

warm". 

Sweaters and blankets do not create heat. They are 

insulators. They work by trapping a layer of air (which is also 

a great insulator) close to your body. This trapped layer 

slows down the loss of your own body heat to the colder 

environment. 

"Metal is 

naturally 

colder than 

wood". 

In the same room, a metal object and a wooden object are 

at the exact same temperature. The metal feels colder 

because it is a good conductor. It quickly conducts heat away 

from your hand, making it feel cold. Wood is an insulator and 

doesn't conduct heat away as fast, so it doesn't feel as cold. 

iv. Visual Aids Descriptions 

 Diagram 1: The Particle Model of Conduction 

• (Image Description): A diagram showing a solid metal bar. One end is over a 

flame and is coloured red. The other end is coloured blue. 

• At the Hot End (Red): Show particles drawn as circles, vibrating wildly with large 

motion lines. 

• In the Middle: Show particles vibrating less, with arrows indicating that the 

vibration is being passed from the hot end. 

• At the Cold End (Blue): Show particles vibrating only slightly. 

• Caption: "Heat energy is passed from particle to particle through vibrations". 



 

 
 

Chart 2: Conductors vs. Insulators 

• (Image Description): A simple two-column chart. | Good Conductors (Let Heat 

Pass Easily) | Good Insulators (Block Heat Flow) | | :--- | :--- | | Silver | Wood | 

| Copper | Plastic | | Iron | Wool | | Aluminum | Air | | Use: Cooking pots, 

radiators, wiring | Use: Pot handles, winter clothes, coolers | 

v. Practice Problems with Step-by-Step Solutions 

Problem 1: On a cold day, why does a metal park bench feel much colder to sit on 

than a wooden park bench, even though they are both outside in the same air? 

• Step 1: Identify the key concept. The question is about why two objects at the 

same temperature feel different. This relates to heat transfer, specifically 

conduction. 

• Step 2: Compare the materials. The benches are made of metal and wood. Metal 

is a good conductor of heat. Wood is a poor conductor (an insulator). 

• Step 3: Explain the heat flow. Your body is warmer than the bench. When you 

sit on the metal bench, it rapidly conducts heat away from your body because it 

is a good conductor. This large, fast loss of heat makes you feel very cold. 

• Step 4: Conclude. The wooden bench is an insulator. It conducts heat away from 

your body much more slowly. Therefore, you don't lose heat as quickly, and it 

doesn't feel as cold as the metal bench. 

Problem 2: Igloos are made of compressed snow (which has a lot of trapped air). How 

can a house made of frozen water keep people inside warm? 

• Step 1: Identify the key concept. The question is about how a cold material can 

keep someone warm. This relates to insulation. 

• Step 2: Analyze the material. Compressed snow contains many tiny pockets of 

trapped air. Air is an excellent insulator. 

• Step 3: Explain the heat flow. The person inside the igloo generates body heat. 

The walls of the igloo, being great insulators (because of the trapped air), slow 

down the rate at which this body heat is lost to the freezing cold air outside. 

• Step 4: Conclude. The igloo doesn't create heat. It acts as a barrier, insulating 

the person inside and preventing their body heat from escaping quickly. This 

allows the air inside the igloo to warm up. 

vi. Summary of Main Concepts 



 

 
 

• Conduction is heat transfer through direct contact of particles. 

• It works best in solids because their particles are close together. 

• Heat always flows from a hotter object to a colder one. 

• Conductors (like metals) transfer heat quickly. 

• Insulators (like wood, plastic, air) transfer heat slowly. 

• Understanding conduction helps explain many everyday things, like why we use 

metal for pots and plastic for their handles, and why we wear woolen clothes in 

winter. 


