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Energy

Activity Energy (kJ) for each minute of activity
sitting 6
standing 7
washing, dressing 15
walking slowly 13
cycling 25
playing football 59
swimming 73

The more active you are, the more energy you need. Athletes need lots of 
energy. People who take on the challenge of walking to the North or South 
Pole need even more energy, because as well as walking and carrying their 
food they need lots of energy to keep warm.

 Science in context

Energy balance
An adult should take in only as much energy as they need for the activities 
that they do. If they take in more energy than they need, their body stores 
it as fat for future use. If they eat less than they need, then the body will use 
energy from its store of fat and they will lose weight.

Energy in fuels
Food is not the only energy store – fuels such as coal, oil, or wood also 
provide us with stored energy that we can use. 

We can burn wood or coal to heat a room or to cook food. If we use an 
electric kettle, then the energy needed to boil the water is transferred by 
electricity. The energy used to generate this electricity may have been 
stored in a fuel such as coal or oil.

  One kilogram of wood stores 
a similar amount of energy 
to 1 kg of chocolate.

  Your brain uses energy to 
learn.

 y We use the energy 
stored in food for all  
our activities and to  
stay alive.

 y Energy is measured in 
joules or kilojoules.

 y The energy in the food 
someone eats should 
equal the energy they 
need.

 Key points

1. Name three fuels.
2. Give two reasons why your body needs energy when you are asleep.
3. Calculate the number of joules in 200 kJ.
4. Explain why it is important for young children to take in more energy 

than they need for the activities they do each day.
5. Calculate the number of minutes that you would need to cycle to use 

up the energy in 100 g of chocolate.

 Questions

Energy
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What is energy?
You need energy
You need energy from food to walk, run, or 
ride your bike. Energy from fuels is needed for 
transport and to produce electricity. The idea 
of energy helps us explain what can happen, 
but not why things happen. For example, fuel 
allows a car to move, but that doesn’t tell you 
where it will go. But the concept of energy tells 
you that without fuel the car cannot move.

What is the unit of energy?
Energy is not an actual substance that moves from one object to another. It is a 
way of keeping track of a very important quantity, a bit like money. 

The unit of energy is the joule (J). One joule is a very small amount of 
energy, so we often use kilojoules (kJ). 1 kJ = 1000 J.

Different foods store different amounts of energy.

Food Energy (kJ) per 100 g of food
banana 340
beans 400
rice 500
cooked chicken 800
chocolate 1500

For a long time a unit called a kilocalorie (kcal) was used for the energy 
stored in food (1 kcal = 4.2 kJ). People called it a ‘calorie’ for short and you 
still often see the kilocalorie content of foods on labels. 

1.1
 y Describe where we get our 

energy from

 y Know the unit of energy

Objectives

  Running or playing can use 
3500 kJ per hour.

 Your body needs 300 kJ per 
hour to sleep.

 The energy stored in 
packaged food is usually 
shown on the nutrition label.

  It takes a lot of fuel to 
launch a rocket into space.

How does your body use energy?
How much energy do you need each day? It 
depends on what activities you do.

All activities have an energy cost. Keeping 
your body warm, breathing, moving, and 
talking all need energy. Children need 
energy to grow bigger bones, muscles, and 
brains.

About three-quarters of the energy that 
you need every day is for processes in your 
body like breathing. You then need more 
energy for all the other activities that you 
do such as walking, running, or lifting 
things.
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The particle 
model 1.6 Changes of state – melting and freezing

1. Highlight the correct word or phrase in each bold pair in the paragraph below.

When a substance melts, it changes state from solid / liquid to solid / liquid. During melting, the 
particles move into/move out of a regular pattern. The particles start to vibrate on the spot / move 
around. In both the solid and liquid state, the particles are close to each other but do not touch / 
touch each other. A substance has a high melting point if its particles hold together weakly / strongly.

2. The bar chart shows the melting point of six metals.

a. Name the substance in the bar chart with the lowest melting point. .................................

b. List the substances in the bar chart in order of increasing melting point (lowest first).

.....................................................................................................................................................................

.....................................................................................................................................................................

c. A scientist measures the melting point of an unknown metal as 1050 °C.  
Which metal on the bar chart is it most likely to be? .................................
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The table gives melting points and boiling points of some substances.

Substance Melting point (°C) Boiling point (°C)
water 0 100

chlorine ‒101 ‒34
bromine ‒7.3 58
mercury ‒39 357
ethanol ‒114 78

a. i.  Name the substance in the table with the highest melting point. ...........................

ii. Name the substance in the table with the highest boiling point. ............................

b. Draw a horizontal temperature scale for the temperatures in the table.  
Make sure the divisions on the scale are equal, and that the highest and lowest temperatures 
will fit. 

c. Mark the melting points and boiling points of the substances on your scale.

d. i. Give the state of chlorine at 30 °C.

ii. Give the state of ethanol at 20 °C.

iii. Name the substance that is in the liquid state for the greatest temperature range.

Extension

TWSTWS
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TWSTWS
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The particle 
model 1.7 Models in science

Thinking and working scientifically

1. Circle the letter next to the best definition of a model in science.

A. It is a smaller version of the real thing.

B. It is an idea that explains observations.

C. It is an idea that helps in making predictions.

D. It is an idea that explains observations and helps in making predictions.

2. The particle model has strengths and limitations. For each statement, write a tick (✓) in the correct 
box in the table.

This is a 
strength of the 
particle model

This is a 
limitation of the 
particle model

This can be a 
strength or a 
weakness

The particle model explains why some 
properties of a substance are different in 
the liquid and gas states.
In the particle model, each particle is a 
sphere.
The particle model cannot explain all 
properties. 
The particle model explains why different 
substances have different melting points.
Some predictions made with the particle 
model are not correct.
The particle model is simpler than reality.

3. A teacher uses tomatoes to represent the particle model.

Suggest how this model is better than, and worse than, representing the particle model in a drawing.
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