
 

 

UNIT FM 
Developing Ideas 

ACTIVITY 1: Interactions and Force 
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Purpose  
In a previous unit you may have developed some 
ideas about how to explain the effects of contact 
push/pull interactions between objects in terms of 
a model involving energy transfers and changes. 
For example, for a soccer player kicking the ball, 
previously we might have said: 
 
“There is a contact push/pull interaction between the 
player’s foot and the ball. During this interaction 
energy is transferred from the foot to the ball”  

 
However, scientists often use a different model when describing the same 
interactions. Instead of ideas of energy, they use ideas about pushes and pulls 
(which they call forces) that the objects apply to each other, and the effects 
that they have. Using this model for the example above, we would say: 
 
“There is a contact push/pull interaction between the player’s foot and the ball. The 
foot pushes the ball.” or “The foot applies a force to the ball.” 

 
In this unit you will be investigating ideas about forces and developing a 
model connecting them to the motion of objects they are applied to. We will 
start by examining how we can recognize when a force is acting on an object, 
and when it is not. 
 

 
When does a force stop pushing on an object? 
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Initial Ideas 
 

Think about a soccer player kicking a stationary 
ball. As he interacts with it, by kicking it, the 
ball starts to move. After the kick, the ball rolls 
across the grass and gradually comes to a halt. 
 

 Sketch a speed-time graph for the motion 
of the ball. Be sure to include both the 
motion of the ball while the player’s foot 
is touching it, and its motion after the 
foot has lost contact with it until it stops.  

 

 

 
 

 Using a colored pencil, indicate the period on the graph during which 
you think the foot was in contact with the ball and briefly explain your 
reasoning. 

 
 
 

 Using a different colored pencil, indicate the period on the graph during 
which you think there was a force pushing the ball forward. Again, 
explain your reasoning. 
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 Why do you think the ball gradually slows down and eventually stops 
after it has been kicked? 

 
 
 

 Now draw two pictures of the ball and use arrows to show what forces 
(if any) you think are acting on the ball at two different times during its 
motion.  Label your arrows to show where you think the forces come 
from. 

 
i) During the time foot was in contact with the ball 
 
 
 
 
 
 
 
ii) After the foot has lost contact and the ball is rolling across the grass. 

 
 
 
 
 
 
 

 Briefly explain the reasoning behind your pictures. 
 
 
 
 
 

Discuss your ideas with your group and try to agree on what the speed-time 
graph and ‘force’ picture(s) should look like. Sketch your group’s graph and 
two pictures on a large presentation board. 

 

 Participate in a whole class discussion about these questions. Make a 
note of any ideas or reasoning that are different from those of your 
group. 
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Collecting and Interpreting Evidence 
Exploration: When is there a force being applied to the cart? 
 
You will need: 
 

 Low-friction cart and track 

 (Optional) Force sensor and instructions for set up and use 

 Computer with internet access 

 Color pencils 
 

STEP 1: To start you will consider a situation that you already examined in a 
previous unit. Place the cart at one end of the track and have one of your 
team members give the cart a gentle push (or pull) 
with their hand. While the cart is moving along the 
track, give the cart two or three more pushes (or 
pulls), in the same direction as the first push. (Stop 
the cart when it reaches the other end of the track.) 
 
If you did Unit EM, you already know that the speed-time graph for the cart 
in this situation would be similar to that shown below. (The ‘stop’ occurred 
after the data collection ended.) 
 

 
 

 Use a colored pencil to indicate the sections of this graph during which 
you think the hand was in contact with the cart. Why did you choose 
these particular sections? 
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Discuss with your group what evidence you would look for on a speed-time 
graph to tell you that a force is pushing the cart forward? 
 

 To illustrate your thinking, use a different colored pencil to indicate on 
the graph the sections during which you think there is a force pushing 
the cart forward. Briefly explain your reasoning below. 

 
 
 
STEP 2. On the right is the 
same speed-time graph 
shown in STEP 1.  

 
Imagine you could 
measure the force pushing 
the cart forward over the 
same time period as this 
speed-time graph. 
  

 On the blank force-
time graph shown 
here, sketch what you 
think a graph of force 
versus time would 
look like during the 
same time period 
shown on the speed-
time graph.  

 
 

Be sure to make any corresponding features in the two graphs line up. 
 

 (Note: It is only the shape of the graph that is important for now, so no 
values for the strength of the force are shown.) 

 

 Explain the reasoning that led you to draw your force-time graph the 
way you did. 
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STEP 3: Your thinking can be 
tested using a device called a 
force probe. If one is available to 
you, your instructor will give you 
information on how to set it up 
and use it.  If not, you should 
watch UFM–Act 1 - Movie 1 to 
see the experiment being 
performed. 
 

 Sketch the speed-time and 
force-time graphs here.  

 
 Make sure that any significant 

features that seem to occur at the 
same time on both graphs also 
line up on your sketches. 

 
 

 Does the hand exert a force on 
the cart while it is interacting 
with it? How do you know? 

 
 

 
 

 During the periods in between the pushes, was there a force acting on 
the cart? Again, what evidence from the graphs supports your idea? 
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STEP 4: Three students are discussing the motion of the cart and the force 
acting on it. They all agree that while the hand is pushing it, there is a force 
being applied to the cart, but have different ideas about what happens during 
the period when the hand is not in contact. 
 
 
 
 

 
 
 

 

  

 

     
Samantha      Victor        Amara 

 

 Do you agree with Samantha, Victor, Amara, or with none of them? 
Explain your thinking.  

 
 
 
 

  

The force of the hand is 
transferred to the cart 
and is carried with it. 
That’s why the cart keeps 
moving forward after the 
push. 

The force of the hand 
stops when contact is 
lost, but some other 
force must take over to 
keep the cart moving. 

After contact is lost, 
there are no longer any 
forces being applied to 
the cart. That’s why it 
moves differently. 
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Summarizing Questions 

 First discuss these questions with your group and note your ideas. Leave 
space to add any different ideas that may emerge when the whole class 
discusses their thinking. 

 
S1: While the hand is applying a force to the cart, is the speed of the cart 

increasing, decreasing, or staying constant? What evidence from this 
activity supports your idea? 

 
 
 
 
 

 
S2: Do you think the force of the hand was transferred from the hand to the 

cart during the interaction between them, and then continued to act on it 
after contact was lost? What evidence supports your idea? 

 
 
 
 
 
 
S3: At what moment do you think the force of the hand stopped pushing the 

cart forwards? 
 

 
 
 
 
 
S4: During a contact push/pull interaction, what do you think is transferred 

from the giver to the receiver: energy, force, both, or neither? Explain 
your reasoning. 

 
 
 
 

 


