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TechLab: Tripull Play X 
 an investigation of balancing forces

• Purpose • 
An object can remain at rest even while being acted on by various forces. In this activity, you will 
investigate the conditions under which this can occur. 

• Apparatus • 
___ 3 wireless force sensors  ___ protractor disc  ___ computer with probeware 

• Setup • 
1. Start the computer and complete the startup/login sequence. Launch Capstone. 

2. a. Power up the force sensors and use the Hardware Setup tool to connect the computer to each sensor. 

b. With Hardware Setup still open, click the Force Sensor Properties (gear icon) and activate Reverse Sign 
(to set pull to positive) and Zero Sensor Measurements at Start (because that’s usually a good idea). 

c. From the displays palette, double-click Digits to activate a digits display. Double-click again to add a 
second digits display. Double-click again to activate a third digits display. 

d. Set each display to show a different force sensor (such as Channel A, B, and C).  

e. Click the on-screen Record button to activate the displays. 

f. Use each sensor’s digital display window tools to reduce the sensitivity to the tenths of a newton rather 
than to the hundredths.  

3. Lay the force sensors flat on the table, right-side up. If needed, rotate the hook counter-clockwise until 
its opening is on the top (upward) but at an angle. 

4. The protractor disc lies flat on the table. Attach one loop of string to each force sensor.. 
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• Procedure • 
1. Y O Y? 
One sensor is to be pulled along the 270° mark. Pull the other two sensors so that equilibrium is 
maintained. Do not push, pull, or hold the disc while the scales are being pulled. You may rotate the disc 
to align the angle in accordance with instructions.  

POLAR FORM   RECTANGULAR FORM* 
A = (__________; 270°) (________,________) 

B = 

C = 

b. Repeat the process—all of it, but get different forces and different angles than those you recorded in 
the previous step. 

POLAR FORM   RECTANGULAR FORM* 
A = (__________; 270°) (________,________) 

B = 

C = 

c. i. What general pattern—if any—exists between the x-components of the two non-270° forces? 

ii. What general pattern—if any—exists between the sum of the y-components of the non-270° forces 
and the 270° force. 
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(__________; 270°)

(__________; 270°)
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2. CORNER PULL 
One sensor is to be pulled along the 0° mark. Another sensor is to be pulled along the 90° mark. Pull the 
third sensor so that equilibrium is maintained. (The third force in this case is referred to as the equilibrant.) 

POLAR FORM   RECTANGULAR FORM* 

A = (__________; 0°) 

B = (__________; 90°) 

C = 

b. Repeat the process—all of it, but get different readings than those you recorded in the previous step. 

POLAR FORM   RECTANGULAR FORM* 

A = (__________; 0°) 

B = (__________; 90°) 

C = 

• Analysis • 
Calculate the vector sum of the three force vectors in each case. Show the sum in the space beneath the 
recorded force vector components in each case. 

• Conclusion • 
What is the condition—in terms of vector math—under which forces exerted on the protractor disc do not 
result in acceleration? That is, exactly what is meant by "balancing forces?"


