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Levers: Torque practice

Objectives:

1. If you push a mass farther from the fulcrum of a lever, why does the mass “act” heavier?
2. Define work and define torque.
3. Compare work and torque.
4. Measure and calculate torque in a lever system.
Exercises

1. Define work in words. ________________________________________________________________
2. Write the equation for work in the space below.
3. Describe situations that meet the following requirements:
a. Two situations in which you are not doing any work
i. _______________________________________________________ 
ii. _______________________________________________________
b. Two situations in which you are doing work
i. _______________________________________________________ 
ii. _______________________________________________________
3. Draw a lever system and label its 4 parts in the space below.
4. A shoe on a lever moves up 0.025 m when a force of 325 N on the other end of the lever system moves down 0.037 m.
a. Draw this lever system in the space below, labeling the parts and including the measurements.
b. Is this a torque or work problem?  Explain why you think so. ____________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Solve for the force of the shoe in the space below.
5. A shoe on a lever  is 0.27 m from the fulcrum and on the other side of the fulcrum  a force of 235 N is 0.12 m from the fulcrum
a. Draw this lever system in the space below, labeling the parts and including the measurements.
b. Is this a torque or work problem?  Explain why you think so. ____________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Solve for the force of the shoe in the space below.
6. In “Raiders of the Lost Ark,” Indiana Jones’ Egyptian colleague, Sahl-he, puts a prying bar under a stone that is a lid to the room containing the Ark of the Covenant.  The end of the bar was 6 cm from the fulcrum and Sahl-he pushed down with all his 9000 N force 1.37 m from the fulcrum.
a. Draw this lever system in the space below, labeling the parts and including the measurements.
b. Is this a torque or work problem?  Explain why you think so. ____________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Solve for the force on the stone lid in the space below.
4. Archimedes, one of the first men to understand the principles of a lever, is famous for stating that a person could move the earth with a lever if the lever was long enough and there was a place for a fulcrum.  If the earth, as Google says, has a mass of 5.9742 × 1026 N and it is 1 cm (o.01m) from the fulcrum, how far away would Archimedes have to push with his 7900 N body (force)?
a. Draw this lever system in the space below (not to scale! :), labeling the parts and including the measurements.
b. Is this a torque or work problem?  Explain why you think so. ____________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Solve for how far Archimedes is from the fulcrum in the space below.
5. Older cars sometimes used a kind of jack called a bumper jack, because it attached to the bumper of a car.  If your Hyundai Accent weighs 1250 kg and is lifted 0.15 m, how much force would you have to apply to push the other end of the fulcrum down a distance of 1.3 m?
a. Draw this lever system in the space below, labeling the parts and including the measurements.
b. Is this a torque or work problem?  Explain why you think so. ____________________________________________________________________________________________________________________________________________________________________________________________________________________
c. Solve for how much force you have to apply to the lever in the space below.
6. Seesaw’s are found on the playground and always have the fulcrum in the middle of the seesaw.  In these questions all of the people are identical mass.  Draw a seesaw with the appropriate number of people in the appropriate locations to answer the questions below.  In these questions all of the people are identical mass.
a. Draw a seesaw showing two people which balance each other.
b. Find and draw two unique arrangements in which a seesaw showing three people which balance each other; no one can be on the fulcrum.
c. Find and draw two unique arrangements in which a seesaw carrying 4 people is balanced; no one can be on the fulcrum.

