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Background: Engineers and architects are trained to design structures that will support great forces 
without falling or breaking. We trust their expertise everyday as we drive over bridges, walk under 
large signs and overhangs, and sleep under the roofs and ceilings of our homes. How does an 
engineer decide if the cable chosen to support a weight will be strong enough? One solution is to 
choose the strongest cable available. This is not always feasible because the cost and size may be 
more than the builder can afford. Instead, the least expensive, smallest item that will do the job with 
some margin for error might be chosen. The force that exactly balances the sum of two opposing 
forces is called an equilibrant force. The visual method used to add vectors is called “tip-to-tail.”  
 
Purpose: In this lab, we will examine how to calculate one of these balancing forces.  
 
Materials: Force board, force scales, protractor, ruler, paper  
 
Procedure: 

1. Align three spring scales in a non-symmetric way (not equal thirds).  
2. Vary the tensions of the chains so they are not equal, and the scales read between 5-15 N.  
3. Place a sheet of white paper on the board underneath the scales, and with a pencil mark a 

dot at the exact center of the ring supporting the chains. 
4. Mark another dot under the top and bottom ends of each scale. 
5. Record the force (in Newtons) and write it next to each scale. 
6. Remove the scales and, starting at the center dot, draw a force vector to show the direction 

of each tension force. Make the length of each vector proportional to the force you 
recorded: 1 Newton of force = 1 centimeter of length. 

7. Use a different color for each force vector. 
8. Add any two vectors using tip to tail and draw the resultant vector (the sum). 
9. Measure the length of the resultant. 
*Bonus  

a. Draw a coordinate system with the center dot at the origin on your paper. 
b. Use trigonometry to break each force vector into an x and y component. 
c. Create a t-chart for x’s and y’s 

i. Add all the x’s 
ii. Add all the y’s 

d. Discuss the result in your conclusion.  
 
Conclusion:  Please write a response to this lab using the following questions as guidelines. 

• How does the length and direction of the resultant compare to the third force vector? 
• What is the third force vector called? 
• What does it mean for a system to be in a state of equilibrium? (What is Fnet?) 
• If an object is at rest, does that mean that there are no forces acting on it? Give examples. 
• Describe the motion of an object if all the forces were unbalanced (not in equilibrium). 
• How is this lab related to Newton’s 1st Law? 

 
 


