
SPH3U: What are the Effects of Many Forces? 

A car driving down the road experiences many forces at the same time. 

What happens in such a case? In this activity you will find out. You will 

need: a dynamics cart, a heavy mass, and three identical spring scales (5 

or 10 N). Throughout this activity friction is very small compared to the other forces involved and therefore its 

effects can be ignored. 

 

A: One Single Force 

Place the mass on the dynamics cart and exert a 

steady 2 N horizontal force using a spring scale. 

 

1. Describe the motion of the cart. 

 

 

To help us understand the effects of forces, we introduce a new tool called the free-body diagram (FBD).  We 

simplify the object in question by modeling it as a point.  Next, we draw a vector arrow, starting at that point, 

for each force the object experiences. The length of the arrow is not important, but it is helpful if their relative 

size is roughly correct.  

2. Draw a FBD for the cart showing the horizontal forces. Label your force using the vector symbol 

. 

 

 

 

 

B: Two Forces 

Exert two equal forces on 

the cart, but in opposite 

directions.  

 

 

1. Describe the motion of the cart. Record the size of the forces. 

 

 

2. Draw a FBD showing the horizontal forces. Label the forces  and . 

 

 

 

3. Describe the total effect of the two forces on the cart.  

 

 

We can mathematically represent the total effect of the two forces by defining a new quantity called the net 

force, which is the sum of the forces acting on the object.   

      
 

4. Fill in the vector equation and find the net force. Be sure to indicate the direction of each force. 

           ________ + ________ = ________ 
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An alternative and convenient way (and the one we will use) to find the net force is by changing the vector 

equation into a scalar equation. Use the sign convention indicated in the diagram above. Forces acting in the 

positive x-direction are labelled positive and forces acting in the negative x-direction are labelled negative. The 

values of the force symbols are all positive.  

 

5. Complete the scalar equation below and find the net force. 

= ______ N - ______ N = _______ N 

 

When the net force equals zero we say that the forces acting on the object are balanced. In part B the horizontal 

forces acting on the object are balanced. 

 

* Check your results with your teacher before continuing. 

 

C: Net Force Zero 

The example in Part B demonstrated that an object initially at rest that experiences a net force of zero will 

remain at rest. What will happen to an object that is already moving which experiences a zero net force? This is 

a class demonstration your teacher will lead.   

 

1. Draw a FBD for the cart your teacher has set up. Note that the strings attached to the weights are 

pulling on the cart horizontally. Use the force values your teacher gives you. 

 

 

 

2. Write an expression for the net force and calculate the result. 

 

 

 
Your teacher will start the cart moving and then let go. Once released, the only horizontal forces acting on the 

cart will be those provided by the strings. 

 

3. Prediction: How will the car move after being released? 

 

 

4. Describe your observations. Do they confirm your prediction? Explain. 

 

 

 

D: Net Force is Not Zero 

This is another class demonstration. The only difference with the pervious is that one of the weights is smaller.  

1. Draw a FBD and label the two forces. Use the values your teacher gives you. 

 

 

 

2. Write an expression for the net force and calculate the result. 

 

 

 

If the net force is not equal to zero, we say that the forces acting on the object are unbalanced.  

 

3. According to your calculation, what single force would the effect of the two forces be equivalent 

to? Explain why this is reasonable. 

 



4. Prediction: How will the car move after it is released? 

 

5. Describe your observations. Do they confirm your prediction? Explain. 

 

 

E: Three Forces! 

It is now time to return to your dynamics cart. Your challenge is to use three spring scales on your cart to show 

that two, 2 N forces balance a single 4 N force. (Make sure all your scales are pulling along one line) 

 

1. Draw a diagram showing the configuration of the cart and scales. 

 

 

 

 

2. Explain why you believe your set-up demonstrates the given condition. 

 

 

 

3. Draw a FBD and label the three forces. 

 

 

 

4. Write an expression for the net force and use your values to calculate the result. 

 

 

 

5. What evidence have you seen today that justifies our use of vector quantities to describe forces? 

Explain. 

 

 

 

 

F: Conclusions – Forces and Motion 

Complete the chart below based your understanding of forces and your observations thus far.  

 

Situation Net Force  

(circle one) 
Resulting Motion 

No forces at all  zero / non-zero 1) 

2) 

Balanced forces (two 

or more) 

zero / non-zero 1) 

2) 

One single, 

unbalanced force 

zero / non-zero  

Unbalanced forces 

(two or more) 

zero / non-zero  

 

1. Which situations above produce the same kinds of motion? What property do they have in 

common? 

2. Devise a rule that relates the net force with the resulting motion. 


