Worksheet:  Levers/Work ANSWERS!!!
Directions:  Complete the following on a separate sheet of paper.

Given: Mechanical Advantage = Force without machine / Force with machine

MA of Inclined Plane: length of plane / height 

MA of Levers: length of effort arm / length of resistance arm

MA of W&A: radius of wheel / radius of axle

1. Why use a machine? (Be careful here… think before you write) reduce effort (force) or change the direction of an effort force; work doesn’t change!!!
2. Suppose you use a machine to do “X” amount of work. How does the work needed, force applied, and distance traveled compare to “X” amount of work done without a machine? W=Fd: work never changes; if force increases; distance decreases or vice-versa. Inverse relationship….
3. Let’s say that a big wheel of Parmesan Regiano has a weight of 231.6N.  How much energy would be transferred to my foot if I dropped it on my foot from a height of 1.3m? W=Fd; W=231.6N·1.3m; W=301.08J (or Nm)
4. In order to lift the same wheel above my head (~ 2m) and hold it there for 5 min., how much work-energy will I have used? W=Fd; same as answer #3 – time is no issue – if d=0 then W=0
5. The planet Thplzzzzphth, because of its small mass, has a gravitational acceleration of 2.6m/s2.  While there, if I need to lift my dog 25kg dog to a height of 1.5m, how much work-energy will I have to expend? W=Fd; F=ma; (W=mad); F=ma; F=25kg·2.6m/s2 F=65N (or kgm/s2); W= 65/N·1.5m; W=97.5J (or Nm)
6. How far could you lift a 25000N moose using a mere 5 J of energy? W=Fd; d=W/F; d=5J/250000N; d=2.0·10-5m 
7. If I exert a 500 N force to a machine instead of 650 N by myself how much mechanical advantage will I gain? MA=Fw/o/Fw/; MA=650/500; MA=1.3
8. What has more mechanical advantage: lever A or B.  Support your answer with MATH!!!
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  1    
  5          10       
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lever A: MA=effort arm/resistance arm; MA=5/4; MA=1.3

lever B: MA=effort arm/resistance arm; MA=9/4; MA=2.25
9. If you apply a 200N force to a box, in order to lift it 4m without using a lever, what amount of force will you have to apply to the effort arm of a 1st class lever (that has a mechanical advantage of 3) in order to raise the same box the same 4m?

MA of 3 means: you use 1/3 the force… so 200N·1/3 = 66.7N
10. What would the mechanical advantage of a machine be if it allowed me to expend 500 J of energy over a 6m span, rather than a 250 N force without it?   

MA=Fw/o/Fw/; W=Fd; F=W/d; F=500J/6m; F=83.3N; MA=250N/83.3N; MA=3
11. Consider the setup below. What kind of a lever is it?  Which mass is exerting more force in the downward direction?  Explain what you see in terms of work and mechanical advantage.   

1st class lever; the 1kg mass is exerting double the force; Because the lever is balanced – the lever must have a MA of 2. ½ the force (on the 500g side) can lift double the mass (on the 1kg side); also the effort arm is double the length of the resistance arm.
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