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Torque Analysis
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Balanced Torques

There are many times each day when you use force to cause an object to rotate or stop an object from rotating.  When you do that, you are applying a torque.  You apply a torque to an object if you open a text book because the force that you apply causes the cover of the book to rotate. 
Question 1:  What are some other examples where a force causes an object to rotate or to stop an object from rotating?
    The meterstick in the diagram below is supported at the center of the meterstick.  Half of the weight of the meterstick applies a torque that could cause the meterstick to rotate in a clockwise direction.  The other half of the weight of the meterstick applies a torque that could cause the meterstick to rotate in a counterclockwise direction.  Those two torques balance each other. 
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Calculating the Weight of Hanging Mass

The weights of objects on the lever result in forces that can cause the lever to rotate.  You can calculate the weight of the mirror if you know the weight of the mass that you used to balance the lever.   

To calculate the weight (in Newtons) of the hanging mass (on Earth’s surface) you need to use the following formula

Weight (Newtons) = Mass (in kilograms) x 9.8 m/s2 (the acceleration due to gravity)
Question 2: How much did the hanging mass used in your measurement machine weigh?
Distance Measurements

Question 3: What is the distance (in meters) from the center of the mirror to the point of rotation?

Question 4: What is the distance (in meters) from the point where the hanging mass is attached to the meterstick to the point of rotation?
The Torque Equations can be used to Calculate the Weight of the Mirror
Torque = Force (F) x Distance from a Point of Rotation (D) 
Therefore

Clockwise Torque = (Fc) x (Dc)
Counterclockwise Torque = (Fcc) x (Dcc)

When the lever is balanced that means that the clockwise torque due to the weight of the hanging mass is equal to the counterclockwise torque due to the weight of the mirror.  That means that:
Clockwise Torque = Counterclockwise Torque
Therefore
(Fc ) x (Dc) =(Fcc ) x  (Dcc)

Question 5:  What is the weight of the mirror?
Question 6: How could you use a balance to determine the weight of the mirror?
More Torque Questions

You also added a probe to your measurement machine.  The weight of the probe caused the torques to be unbalanced.  As a result, you had to change the distance between the point of rotation of the lever and the point where the hanging mass is attached to the meterstick.
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Question 7:  How would you use the torque equation to calculate the weight of the probe?
Question 8: What was the weight of the probe?  (Show your step by step calculations)
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