TUTORIAL QUESTION


A ruler is balanced on a pivot.  Several of the washer+paperclip units you used in tutorial are hung from the ruler. (In the rest of this problem we’ll call the washer+paperclip combination a “washerclip.”)

1. [image: image1.bmp]Will the arrangement of washerclips shown 
at right balance?  Explain your reasoning.

NO.  For the arrangement to balance, the sum of the torques on the left must equal the sum of the torques on the right.  Torque is determined by (mass of object) x (distance of object from pivot).  On the right there are eight units of torque (two washerclips, each at four distance units from the pivot).  On the right there are nine units of torque.  Therefore the arrangement does not balance.(Worth 12 points)
A box hung from one side of the ruler balances two washerclips when they are hung in the locations shown.  

2. If the box were removed, how many washerclips would you need to hang from that location on the left for the ruler to balance?  Explain your reasoning.

TWO.  Again, for the arrangement to balance, the torques must be equal on the two sides.  The right side has two units of torque from the closer washerclip and four from the one farther out, for a total of six units of torque.  The box is three distance units from the pivot; you would need to hang two washerclips at that location to balance the ruler.  (By the way, this is equivalent to determining that the mass of the box is two washerclips, since that’s the number of washerclips you could replace the box with and retain the balanced arrangement.)(Worth 10 points.)
3. The box is moved to a new location as shown at right.  How many washerclips would you need to hang from the location indicated in the diagram in order for the ruler to balance?  Explain your reasoning.

FOUR.  As we determined above, the box’s mass is two washerclips.  Thus there are eight units of torque applied to the left side of the ruler.  To have eight units of torque on the right side, and to have all the mass be located two distance units from the pivot, you need four washerclips. (Worth 10 points.)
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