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TERM 3: ENERGY AND CHANGE 

UNIT 4: The law of conservation of energy 

The Law of Conservation of Energy states that energy cannot be created or 
destroyed, it can only be transferred from transferred from one part of the system to 
other parts. This means that we keep recycling all the energy in the universe all the time! 

 

1. Energy cannot be created or destroyed. E.g. Lifting an object transfers potential energy when 

 the object is released, it gains kinetic energy. 

2. Energy can be transferred in a system. E.g. electrical energy transferred when you press a 

 doorbell, producing sound energy.  

3. Energy can be transferred from one system to another. E.g. Ripples or waves can transfer kinetic 

 energy to a boat or object in water to make it move. 

Task to be completed: 

1. Activity 14…Page 145.  Numbers 1 to 3 only! 

2. Topic 10 revision…Page 146. ALL questions! 

 

Topic 11: Heat Transfer 

Unit 1: Heating as a transfer of energy 

1. Thermal energy is energy produced by heat. 

2. Heat transfer occurs when there is a temperature difference between two objects or places. 

 Heat is transferred from the hotter object to the cooler object. 

Conduction 

1. Conduction is the transfer of heat between objects that are in direct physical contact with 

 each other. Conduction is the transfer of thermal energy between objects that are touching. 

 EXAMPLE: Washing your hands in WARM WATER( your hands warm up) OR 

        Washing your hands IN COLD WATER (your hands become cold) 

2. Some materials transfer heat energy very quickly, these materials are good conductors of heat. 

 Examples: copper and aluminium 



 

The teaspoon becomes warm if it placed in the cup of hot tea. 

3. Some materials do not conduct heat,  they are called insulators. 

 Examples: wood and plastic 

Convection 

1. Convection is the way energy flows through liquids and gases. 

2. As particles in gases and liquids move, a convection current then occurs. 

  

 Example:  Water heated in a container -the warm water rises, and the cold water sinks, 

 creating a current.  

 

 

3. As a gas or liquid is heated, the substance expands. This is because the particles in liquids and 
 gases gain kinetic energy when they are heated and start to move faster.  

4. They therefore take up more space as the particles move further apart. This causes the heated 
 liquid or gas to   and the colder liquid or gas moves downwards.  

5. When the warm liquid or gas reaches the top it cools down again and therefore moves back  down 
 again. 



 

Radiation 

1. Radiation is the transfer of heat energy by magnetic waves. 

2. Radiation can transfer heat waves in a vacuum(a space in which there is no matter or gas). 

 Example: Heat energy from the sun moves through the vacuum in space to reach the Earth’s  

 atmosphere by radiation. 

3. Some substances absorb radiation more quickly than others. 

4. Some substances reflect radiation waves and do not heat up as quickly. 

 Example: Black objects absorb radiation waves quickly and heat up quickly. 

     White and silver objects reflect radiation waves and heat up slowly. 

 

Radiation comes from the Greek word radius, meaning a beam of light. 

 
 
The Sun radiates heat in all directions. Energy is transferred through space to Earth 
It takes light about 8 minutes to travel from the Sun to Earth. 

 

TASKS TO BE COMPLETED 

1. Activity 1…Page 147 

2. Activity 2…Page 149 

3. Activity 3…Page 151 

4. Activity 5…Page 154 – Number 2 ONLY 

5. Activity 8…page157 

6. Activity 9…Page 159 



7. Activity 10…Page 160 

8. Topic 11 revision…Page 162 ALL QUESTIONS ON THIS PAGE! 

 

21 SEPTEMBER 2020 

TOPIC 12: INSULATION, ENERGY SAVING AND ENERGY TRANSFER TO THE SURROUNDINGS 

UNIT 1 USING INSULATING MATERIALS…PAGE 164 

1. Heat is the transfer of energy by conduction, convection or radiation. 

2. When you place a heater in a room, you want the energy to be transferred through convection 
 and radiation to the room so that the room becomes warmer. 

3. On a cold winter's day, we need to minimize heat loss from the house, so that it stays warm. 

4. Electric geysers, need to prevent energy transfer to the surroundings so that the water inside 
 stays warm. 

5. We want the transfer of energy to take place in some parts of the system but prevent it in other 
 parts, is in a solar water heater. 

6. Most take-away cups are made from styrofoam. 

7.  Styrofoam is a good insulator of heat. It is made from polystyrene which has had air pumped 
 through it. This makes styrofoam extremely light and the air pockets make it a very good 

 insulator.  

How do solar water heaters work? 

INSTRUCTIONS: 

Study the following diagrams which show how a solar water system works. 

Answer the questions which follow. 

There are several different types of solar water heaters. We will be looking at the most efficient heater, 

which uses evacuated tubes. 

 



A solar water heater on top of a corrugated iron house.

 

A close up photo of a solar water heater. 

The following diagram shows the different parts of the solar water heater to which we will be referring. 

Cold water flows in the cold water intake pipe and then down the long tubes, called evacuated tubes. 

The water warms up due to energy transfer from the Sun and it then flows into the storage tank at the 

top. When someone wants hot water in the house, the hot water flows out of the hot water output and 

down into the house. 

 

QUESTIONS: 

1. Is solar power an example of a renewable or non-renewable energy source? 

 

2. When the cold water flows down the tubes, energy is transferred to the water from the Sun. 

 What type of heating is this? 

 



3. In the tubes part of the system, we want energy transfer to take place, so specific materials are 

 used to make energy transfer as efficient as possible. There is a shiny surface underneath the 

 tubes called a reflector. How does this help to increase the amount of energy that the water in 

 the tubes receive? 

 

 

4. Do you see that there is a tank at the top to store the hot water? In this part of the system we 

 want to prevent energy transfer to the outside. This tank consists of an inner tank and an outer 

 case. If there were just these two layers, made of metal, how could heat loss from the hot water 

 to the external environment occur? 

 

5. However, something has been done to help prevent this transfer of energy. What have they 

 done to help keep the water warm while it is stored? 

 

 

6. Let's now take a closer look at the evacuated tubes in a solar water heater. Study the following 

 diagram. The water runs down the central heat pipe. There is an absorber plate below each pipe 

 and this is enclosed within two layers of tube. 

 

7. Can you see that there is an inner and an outer tube? Between these tubes there is a vacuum. 

 This means that the Sun's energy can still pass through to warm the water. However, when the 

 energy is transferred to the water, and it warms up, the vacuum prevents energy from 

 transferring back out by conduction or convection. Why is this so? 

 

 

 

 



8. Underneath the heat pipe there is a plate which helps to absorb radiant energy from the Sun 

 and transfer it to the heat pipe. Why is it made of a dark material and not a light material? 

 

 

9. Do you see that the water at the bottom is cooler, indicated by the blue colour, and the water at 

 the top of the tube is warmer, indicated by the red colour? When the cooler water moves to the 

 bottom and the warmer water moves to the top, what is this called? 

 

10. This movement of water helps to move the hot water out of the tubes and into the tank so that 

 cold water can replace it. 

 Do you think the solar water heater is an energy efficient system? Why? 

 

 

TASKS TO BE COMPLETED: 

1. Activity 1…Page 163 

2. Activity 6…Page 170 

3. Activity 7..Page 170 

 


