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The equilibrium of two forces

Goal
Observe how two forces affect each other.

Observation criteria
1.
What is a force?

	

	

	


2.
What are the characteristics of a force?

	

	


3.
What is the unit of measurement for force?

	


4.
What instrument is used to measure force?

	


5.
What is a resultant force?

	

	

	


6.
What happens when two forces are applied in the same direction and along the same line of action (horizontally or vertically)?

	


7.
What happens when two forces are applied along the same line of action but in opposite directions?

	


8.
What happens when two forces are in equilibrium? Explain your answer.

	

	


MatEriAlS

•
50-cm cord

•
1-kg weight

•
2 20-N dynamometers

•
dynamic cart

The action of forces applied in the same direction

	PROCEDURE
	
	

	1. 
Knot one end of the cord, forming a loop to hold the weight.

2. 
Make a second loop 15 cm from the first.

3. 
Make a third loop at the other end of the cord and attach a dynamometer to it.

4. 
Hook the weight to the first loop at the end of the cord.

5. 
Raise the weight, using the dynamometer.

6. 
Record the force applied to the dynamometer.

7. 
Hook the second dynamometer to the middle loop on the cord.

8. 
Raise the weight, using both dynamometers.

9. 
Record the force applied to each dynamometer.


observations

Record your observations in the table below. Give your table a title.

	Title:
	


	Trial
	Dynamometer 1
(N)
	Dynamometer 2
 (N)

	1
	
	

	2
	
	


calculATION

Calculate the sum of the forces you observed during each trial.

	


The action of forces applied in opposite directions

	pROCEDURE
	
	

	
1. 
Hook a dynamometer onto each end of the cart.


2. 
Pull on one dynamometer, applying a force of 2.0 N.


3. 
Record the magnitude and direction of the force applied to each dynamometer.


4. 
Observe and record the action of the cart. 


5. 
Pull on both dynamometers, applying a force of 2.0 N.


6. 
Record the magnitude and direction of the force applied to each dynamometer.


7. 
Observer and record the action of the cart.


8. 
Pull on both dynamometers, applying different forces to each. 


9. 
Record the magnitude and direction of the force applied to each dynamometer.


10. 
Observe and record the action of the cart.


11. 
Put away the materials.


observations

Record your observations in the table below. Give your table a title.

	Title:
	


	Trial
	Dynamometer 1
	Dynamometer 2
	Cart action 

	
	Force
 (N)
	Direction
	Force
 (N)
	Direction 
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	


Reflecting on your observations

1. 
Have your observations helped you understand how an object reacts when it is subjected to more than one force at a time? Explain your answer.

	
	

	
	

	
	

	
	


2.
In which trial did you observe the equilibrium of two forces? Explain your answer.

	
	

	
	

	
	

	
	

	
	


3.
In which trial did you observe the sum of two forces? Explain your answer.

	
	

	
	

	
	

	
	

	
	


4.
How could you improve the protocol for this lab?
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