Mechanical Advantage Quiz Answer Key
Key Equations


1. Fill in the blanks: In order to do work on an object and use less force, one must apply the force at a ___farther___ distance.
2. Your 20-kg brother Mickey is on a see-saw.  If you have a mass of 50-kg and are 2 meters away from the center of the see-saw, how far out would Mickey have to sit if he wants to apply the same force onto you that you apply onto him?
5 meters
3. The handle of a hammer is 20cm long and the metal end pulls out a nail from the ground.  If the length of the metal end that touches the nail is 3cm, what is the mechanical advantage given by using the hammer’s handle?
MA = 6.67
4. Loading a 300-kg dresser onto a moving truck at height 0.5 meters is made easier with a ramp.  If the ramp is 2 meters long, what force are you applying to push the dresser up the ramp? Ignore friction.
Fa = 750 N
5. What is the mechanical advantage of the ramp in question 4?
MA = 3,000/750 = 4
6. Ivan the Terrible tried to open a swinging door by pushing on the side with the hinges.  If he pushed at a spot 5 cm from the hinges, how much more force would he have to apply than if he pushed at the end of a normal door with 0.8 meter width?
 16 times more force (or 1/16 mechanical advantage)
7. Judging by your answer to question 5, what is the best spot to put a door knob if you want to make it easy to open and close a door?
The edge farthest from the hinges
8. Oedipus wants to to push a 3,000-kg rock off a cliff to defeat his enemies.  He puts a plank onto a fulcrum and wedges it under the rock.  The rock is 1 meter from the fulcrum.  How long would he have to make his wedge if he can apply a maximum of 1000 N of force?
21 meters
9. What is the mechanical advantage of a lever that is 20 meters long and uses 10,200 Newtons to lift a 6,000-kg dump truck 3 meters into the air?
MA = 5.88
10. At what height must the force be applied for the lever in question 9 to work?
din = 17.65 meters
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