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GRADE 7: Physical processes 4 

The effects of forces 

About this unit 
This unit is the fourth of five units on physical 
processes for Grade 7.  

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 6. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 

Previous learning 
To meet the expectations of this unit, students should already have a broad 
understanding of the nature of forces, how to measure them and their effects 
on stationary or moving objects. They should understand the difference 
between contact and non-contact forces and be able to distinguish between 
mass and weight. Their understanding of these issues, however, is not 
expected to be deep and they will have the opportunity in this unit to 
consolidate this understanding and address gaps in their knowledge. 
 

Expectations 
By the end of the unit, students recall that all objects exert a gravitational 
attraction on other objects that depends on the objects’ masses and how far 
apart they are, and that the force of gravity due to the Earth on a 1 kg mass 
on its surface is approximately 10 N. They know that forces can cause 
objects to move and to change shape, and use the concept of centre of 
gravity. They represent forces in diagrams using arrows that indicate the 
direction and magnitude of the forces. 

Students who progress further calculate the weight of a mass in several 
different gravitational environments and are able to estimate using diagrams 
the magnitude of the resultant of two forces acting on a body  
 

Resources 
The main resources needed for this unit are: 
• video recorder and projector or TV and tapes of football and/or tennis 
• small springs or rubber bands to test to destruction 
• helium balloon 
• polystyrene (or card) egg box  
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, newton 
• gravity, weight, mass, weightlessness 
• resultant 
• centre of gravity 

UNIT 7P.4 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

6.14.1 Distinguish between forces that act 
at a distance (such as gravity, 
magnetism and electrostatic force) 
and contact forces. 

7.16.1 Know that all objects exert a gravitational attraction on other objects, the 
size of which depends on their mass and distance apart, and that the force 
of gravity on a mass of 1 kg on the Earth’s surface is approximately 10 N.  

 

 7.16.2 Give and explain everyday examples of how forces can cause stationary 
objects to move and can change the direction and speed of an object that 
is already moving. 

9.19.2 Know that the turning effect of a force 
is called its moment and calculate the 
moment of a given force. 

 7.16.3 Give and explain everyday examples of how forces can cause objects to 
change shape. 

 

6.15.4 Know that when forces on an object 
are unbalanced, there is a resultant 
force on it that can cause it to 
change its shape, speed or direction 
of movement. 

7.16.4 Know that more than one force is acting on an object that is resting on the 
floor and know that these forces are balanced so that the object is 
stationary. 

 

6.15.6 Represent the forces acting on a 
body with arrows that point in the 
direction of the force. 

7.16.5 Represent the forces acting on an object diagrammatically, using arrows 
that show direction and magnitude. 

7.16.6 Recognise that there may be many 
forces acting on an object that may 
not be in balance, and be able to 
represent them in diagrams and to 
make deductions about the size and 
direction of any resultant forces.  

2 hours 

Forces and how 
to measure them 

 

3 hours 

What forces can 
do 

 

2 hours 

Many forces 
acting on an 
object 

 

2 hours  

Centre of gravity 

 7.16.7 Know that the centre of gravity of an object is the point through which its 
mass appears to act.  

 

  7.16.8 Know that if the centre of gravity is not above the base of the object, the 
object will be unstable.  
 

 

Unit 7P.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall earlier work and identify gaps in understanding 
This topic brings together all the work done on forces in earlier grades. It provides an opportunity to 
revisit the ideas that students have been introduced to but in an environment where more equipment is 
available. Therefore the first activity should be to determine what students already know about 
forces (see the physical process standards for Grade 6). This can be done by a simple question-
and-answer session, but perhaps a better way is by a more complex activity such as developing a 
concept map. Divide students into groups and ask them to produce a concept map around the word 
force. They will need some help with this; start them off on the board or OHP with some obvious 
links to, say, magnetism or newton. Repeat the concept map exercise at the end of this unit  

This exercise will expose weaknesses in understanding, so be prepared to conduct short group 
practicals or demonstrations to address any basic misunderstandings before proceeding with 
the rest of the unit. These could include simple activities such as pushing objects (including ice 
cubes), stretching a rubber band, pulling magnets apart, dropping a marble and a sheet of 
paper simultaneously and weighing objects. 

All students should, at the end of this topic, be able to use a forcemeter to measure forces. 
They should distinguish between contact and non-contact forces. They should have an intuitive 
feel for the size of a newton (the weight of a small apple) and they should be able to distinguish 
between mass and weight. 

 Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

2 hours 

Forces and how to 
measure them 
Know that all objects exert a 
gravitational attraction on 
other objects, the size of 
which depends on their mass 
and distance apart, and that 
the force of gravity on a mass 
of 1 kg on the Earth’s surface 
is approximately 10 N.  

 

The distinction between mass and weight will probably not be clear to them, and it is useful to 
show video clips of weightlessness and of astronauts walking, in a bouncing way with very high 
slow steps, on the Moon. 

Give more advanced students some calculations to do on the weight of different masses in 
different gravitational environments. 

ICT opportunity: Download video clips from the 
Internet. 

The gravitational attraction on the Moon is one-
sixth of that on Earth, whereas the gravitational 
attraction on Jupiter is 300 times that on Earth. 
 

 

 3 hours 

What forces can do 
Give and explain everyday 
examples of how forces can 
cause stationary objects to 
move and can change the 
direction and speed of an 
object that is already moving. 

Give and explain everyday 
examples of how forces can 
cause objects to change 
shape. 

 

Recall earlier work and identify gaps in understanding 
Students’ understanding of what forces can do will have emerged in their work on the concept 
map above. Summarise on the board or OHP what they have told you about what forces can 
do. If there are gaps in their understanding, address these, preferably with small activities or 
demonstrations as in the previous topic. 

One area where they may well experience difficulties is over the concept of friction, which they 
met in Grade 5. Have a small activity ready in which students pull, using a forcemeter, a block 
of wood, perhaps weighted with some masses on top, over a variety of surfaces, including 
glass, the desktop, carpet and sandpaper. Ask them to tabulate the results and then elicit 
conclusions to their observations. Draw a diagram showing the pulling force and the frictional 
force opposing the motion.  

Conclude that friction is a force that opposes the motion of a moving body. Ask the class to think 
of examples of friction and classify them as friction that is useful and friction that is a problem.  

If some have noted the difference between static friction and dynamic friction, explain this to them. 

 

 

Unit 7P.4 
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Objectives Possible teaching activities Notes School resources 

Forces cause or change movement 
Students will recall that forces can cause and change movement. This is very clear in any ball 
game. Show some video clips of a football or tennis match and use the frame-by-frame setting 
to look closely at what happens when a force is applied to the ball. Look at examples where the 
ball is initially stationary (or, in tennis, a serve), noting that in these cases the direction and 
speed of the ball is determined only by the size and direction of the force. Then look at 
instances when the ball is already moving when it is hit, particularly when it is hit on the volley. 
Show that, in these cases, the resulting speed and direction are caused by a combination of the 
kick or shot and the initial speed and direction of the ball. Introduce the idea of a resultant force. 
This will be taken further below. 

It is important to emphasise that an object travelling with constant velocity has no net force 
acting on it. If it accelerates or decelerates or changes direction, a force is acting on it. A bicycle 
travelling at constant velocity, for example, has three forces acting on it, the force due to the 
rider, the air resistance and the friction between the tyres and the road. These balance each 
other so that the resultant is zero. This idea should be covered in the next topic, when the idea 
of a resultant of several forces is developed. Set questions on this to help develop students’ 
understanding of it. Some examples are given in the assessment section. 

 

ICT opportunity: Frame-by-frame analysis of 
video clips. 

 

 

Forces change the shape of objects 
Ask the class to think of examples where the application of a force changes the shape of an 
object. List them on the board or OHP. Have a few examples ready to show (e.g. a balloon to 
squeeze, a rubber band, a photograph of a football being kicked). 

  

 

Stretch a spring or rubber band 
In this activity, students will work in groups to investigate the effect of forces on a rubber band or 
spring. The idea is not, at this stage, to demonstrate Hook’s law, although more advanced 
students could do this, but to involve students in the planning and execution of an activity that 
addresses the topic quantitatively and systematically. 

Ask each group to stretch the spring incrementally, using hanging masses, and to tabulate the 
results. Give them clear instructions about what to measure and how to plot a graph of load 
against extension. They should tabulate the results and plot the graph individually This 
investigation can be used to assess the ability of students to plot a graph and to draw 
conclusions from it. 
 

 

Note that a spring will give a straight line graph 
when load is plotted against extension but a 
rubber band will not. Using a spring is therefore 
more desirable but also more expensive if the 
spring is stretched to destruction. 

Enquiry skills 7.3.2, 7.3.3, 7.4.1 
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Objectives Possible teaching activities Notes School resources 

Introduction 
Place a heavy book on the desk and ask students whether there are any forces acting on it if it 
is not moving and not changing shape. 

Some students will realise that the force of gravity is acting on the book pulling it down. Ask 
them if there are any other forces acting on it? Choose someone who says ‘no’ and place the 
book on his or her horizontally outstretched hand. Wait until they are clearly feeling some 
discomfort and then ask if they have changed their mind. 

Introduce the idea of the reaction of the desk on the book, which exactly opposes the force of 
gravity pulling it down. Draw these two balanced forces on the board or OHP. 

As a further illustration, obtain a helium-filled balloon and allow it to float to the ceiling. Discuss 
the forces acting on it and their origins (recall the work on upthrust in Grade 6). Pull it down from 
the ceiling and attach some small masses to it exactly sufficient to allow it to float motionless in 
the air. Ask one student to draw a sketch of it on the board or OHP showing the magnitude and 
direction of all the forces acting on it. Use this as an opportunity to introduce the convention of 
the length of the arrow representing the size of the force. In this case, the upthrust and weight 
arrows must be the same length. 

  

Two unbalanced forces acting on an object 
Ask students, in groups, to attach two forcemeters to a quite heavy object (a 1 kg mass, say) 
using string. Two students should pull the object in different, but not opposite, directions and 
note the force they are exerting. The other students in the group should note the direction of 
both forces and the direction of movement of the object. They should then draw this arrangement 
to scale with arrows showing the forces and the direction of the resulting movement. 

Reproduce one of these diagrams on the board or OHP. Explain that the effect of the two forces 
was the equivalent of one force acting in the direction of the movement. Introduce the idea of 
this resultant force. 

Extend this with more advanced students to include the idea of the parallelogram of forces. 

  

Three or more forces acting on an object 
Give each group a large washer with three lengths of string attached to it and three forcemeters. 
Tell them to attach one forcemeter to the free end of each piece of string, place the washer in the 
centre of a sheet of paper and stretch the forcemeters in three different directions so that the 
washer stays in the centre of the paper. While everything is held still, each forcemeter should be 
read and one member of the group should draw lines on the paper showing the directions of the 
string. Ask groups to draw the system to scale with line length representing the size of the forces. 

Discuss the results. Ask why the sum of the readings on two of the meters is always greater 
than the reading on the third. Introduce more advanced students to the idea of the triangle of 
forces for a system at equilibrium.  

  

2 hours 

Many forces acting on an 
object 
Know that more than one 
force is acting on an object 
that is resting on the floor and 
know that these forces are 
balanced so that the object is 
stationary. 

Represent the forces acting 
on an object 
diagrammatically, using 
arrows that show direction 
and magnitude. 

 

 

As a consolidation exercise, set a number of questions showing two or more forces acting on an 
object and ask students to predict the approximate direction and size of the resultant, and 
whether or not the object is likely to move (see previous topic). Include some requiring 
numerical answers for more advanced students. 
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Objectives Possible teaching activities Notes School resources 

Introduction 
Place some heavy objects in a corner depression in an otherwise empty polystyrene egg box 
and close the lid. Place the box near the edge of the desk with the heavy corner away from the 
edge. Slowly push the box over the edge of the desk. It will not fall as long as the heavy corner 
is above the desk. Discuss why it does not fall. Lead to the idea of a point in the object in which 
the mass of an object appears to be concentrated and through which the weight acts. 

  

The centre of gravity of a regular object 
Challenge the class to find the centre of gravity of a regular object, such as a textbook or a 
ruler. Some will try to balance it on a finger and will be able to find an approximate place of 
balance, which will be in the centre of the object.  

  

2 hours  

Centre of gravity 
Know that the centre of 
gravity of an object is the 
point through which its mass 
appears to act.  

Know that if the centre of 
gravity is not above the base 
of the object, the object will 
be unstable.  

 The centre of gravity of an irregular lamina 
Demonstrate that the centre of gravity of a suspended object is always directly below the point 
of suspension by hanging up a regular lamina with the centre marked. Show, using a diagram, 
the turning moments that would exist if this was not so. 

Give out some irregular sheets of cardboard and some lengths of cotton and challenge 
students, in groups, to find the centre of gravity of their sheet. Some groups may need help. 

Ask them to check their point by balancing the sheet on a pin. The point of balance should be 
the one they have found. 

  

 Centre of gravity and stability 
Prepare a plastic soft-drink bottle so that it no longer stands vertically upright when it is empty. 
This can be done by placing a small round wooden or plastic ring asymmetrically around the 
bottom so that the empty bottle does not stand vertically. Put the bottle in a sink and ask a 
student to fill it with water carefully. At some point it will fall over (check this beforehand). Ask 
the class why it fell over. 

Ask students whether they can suggest any applications of our understanding of centre of 
gravity and stability. Examples include the design of cars (show a video clip of a formula 1 car 
cornering) and boats. In the case of cars, stress the importance of a low centre of gravity, which 
should always be above the wheelbase. In the case of boats, stress the importance of the 
centre of gravity being below the waterline to avoid capsizing. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

A footballer kicks the ball. Describe two effects that the force he exerts will have on the ball. 

Draw a diagram showing the ball moving in the air with an arrow showing the direction of 
movement. Add two more arrows to show the two forces, weight and air resistance, that act on 
the ball. Draw the resultant force acting on the ball. 

  

A cyclist travels along a road. Draw a diagram showing the three forces that are acting on the 
bicycle. Label the force generated by the cyclist A, the friction between the tyres and the road B 
and the air resistance C. 

If the cyclist is travelling with a constant velocity, write an equation showing the relationship 
between A, B and C. 

  

The diagram shows an empty vase that is held in a tipped position. The arrow W shows the 
weight of the jar acting from its centre of gravity. If the jar is released, what will happen to it? 

The tipped jar is filled with water. Draw a diagram showing the new centre of gravity and the 
direction its weight now acts. Explain what will happen, and why, when the jar is now released. 

 

 

Assessment 
Set up activities that allow 
children to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

A car is stuck in the sand. The driver tried to pull it free using a rope and exerting a force of 
200 N. He could not get it out. He then tied the rope to a tree as shown in the diagram and tried 
again. This time he pulled the car out. 

a. Draw a diagram to show the resultant force on the car. 

b. Make an estimate of the size of the resultant force. (More advanced students can draw a 
diagram to show the size of the resultant force.) 

c. Explain why the man was able to exert a greater force this way than the one he exerted with 
the single rope. 

 

 

 

Unit 7P.4 
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