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Physics Note for grade 9 

Unit 7 

Temperature and Heat 

This unit looks at the meaning of the terms heat and temperature, the effects of different temperatures and 

some applications that rely on these phenomena.The concepts of heat and temperature are not just used in 

weather forecasting. 

Heat 

We already know that matter is made up of moving particles (molecules, atoms and ions). In solids these 

particles are tightly bonded together and so they can only vibrate, whereas in fluids (liquids and gases) the 

particles can move around more freely. 

Heat is one form of energy; it is therefore measured in joules and is a scalarquantity. Heat is a flow of 

energy from hotter regions to colder ones. 
 

 

Q is the symbol used for heat energy. From Unit 4, Ek is kinetic energy and U is potential energy. 

When we heat up a substance, we are transferring energy to the substance. This means one of the two 

things could happen. 

 The particles of the substance gain kinetic energy and so move more rapidly. 

and/or 

 The bonds between the particles in the substance are broken and the potential energy of the 

particles increases. When this happens, the substance changes state. 

Temperature 

Temperature is a measure of‘hotness’. The higher the temperature, the hotter the object. The complication 

is that ‘hotter’ may not mean more heat when comparing two objects. 

The temperature of a substance is a measurement of the average kinetic energy of the particles within 

the substance. If the particles in a substance have a higher average kinetic energy then the object is at a 

higher temperature. That is to say if the particles are, on average, moving faster than the object is at a 

higher temperature. 



 

 

Temperature is a measure of the 

average kinetic energy of the particles; 

heat is the total thermal energy inside 

the substance (the total kinetic and 

potential energies added together). 

It is important to notice we use the 

average kinetic energy. In any 

substance some particles will be 

moving faster than others and so these 

particles will have more kinetic energy 

than the others. 

 

This graph shows how many particles have a given speed at three different temperatures. 

If we look at graph, we can see that at 

0 °C, most particles have a relatively 

low speed and hence a relatively low 

kinetic energy - only a relatively small 

number of particles have a high speed 

and a high kinetic energy. As a 

substance is heated to a higher 

temperature, for example 1000 °C, the 

graph shows us that the average speed 

and consequently average kinetic 

energy particles is greater than at 0 

°C. 

Temperature Scales 

A range of temperature scales have been used in the past, though scientists now tend to deal with the 

Kelvin scale (K) or the Celsius scale (°C). The Fahrenheit scale (
0
F) is still used by the United States but 

is rarely used by the scientific community. 

To design a temperature scale two fixed reference points have to be used. The scale is then based on these 

points with a certain number of jumps in between them. 

The Kelvin scale uses absolute zero as one of its fixed points. This is the temperature at which a 

substance will have no thermal energy and it is not possible to get a lower temperature (
0
K or -273.15

0
C). 

The Kelvin scale has a unit’s symbol of K; there is no degree symbol included. 

The Kelvin scale may seem unusual as it uses fixed points that we are not familiar with but, importantly, 

temperatures measured in the Kelvin scale are directly proportional to the average kinetic energy of the 

particles present. 



 

Comparing different temperature scales 

A Bouncing Ball 

If a ball is bounced repeatedly, it gains heat energy and its temperatures increases. The higher 
temperatures are shown progressively in red, orange, and yellow; green and blue indicate lower 
temperatures. 

Exercises 
1. What will be the key difference in the energy of the particles in iron at 250

0
k and 500

0
K? 

 
 
 
 
 
 
 

 
2. Is there any difference between heat and temperature? Explain 

 
 
 
 
 
 
 
 

3. Is it valid to say a hot object contains more heat than a cold object? Explain 
 
 
 



 
 
 
 
 

4. Do you think a body at absolute zero possesses thermal energy? Explain 
 
 
 
 
 
 
 
 

5. At what temperature will the Celsius and Fahrenheit scale have the same reading? 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Body temperature is normal at 98.6
0
F. What is the corresponding temperature on the Celsius 

Scale? 
 
 
 
 
 
 
 
 
 
 

7. The boiling point of oxygen is -297.35
0
F. express this temperature 

A) In Kelvin                                                                  B) In Celsius 

 


