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1. (8 points) A sailboat moves south for a distance of 15.00 km when blown by a wind from the northwest (-45 degrees) with a net force of 1.0 x 103 N. The sailboat travels the distance in 7.5 hours. How much work was done by the wind? What was the wind’s power? Include a free body diagram with your solution. (You can use the insert, shapes tools to make your diagram.)
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Force =1000 × cos 45
=707.107N
Work done=Force ×Distance 
=707.107×15
=10,606.607J
Power =work done ÷Time taken 
=10,606.607J ÷7.5 hours×360
= 10,606.607÷27,000
=0.3928 Watt 




2. (10 points) A dock worker pushes a 150.0 kg crate up a ramp that is 3.00 m high and 10.00 m long into the cargo bay of a ship. He exerts a 800.0 N force parallel to the ramp. Find both the mechanical advantage and ideal mechanical advantage of the ramp.  What is the efficiency of the ramp? Your response should include all of your work and a diagram.
Answer: 

SHIP
                                                                                                     Ramp (R)
[bookmark: _GoBack]Crate: 150X10=1500N                                                 3 m                          
Effort Force=800N                                                                                                                                                                                               150.0 Kg

Mechanical advantage (MA) =load ÷effort                            10 M                                                               
  1500N ÷800N                                                                     
                                                                                                      10 m
        =1.875                                                                              
Ideal mechanical advantage (IMA) =L÷h
L=√102 +3
=10.44m
I.M.A=10.44÷3
=3.48
Efficiency =M.A÷I.M.A 
=1.875÷3.48
53.88%


3. (7 points) A worker lifts various loads with the same lever. The distance of the applied force from the fulcrum is 4.00 m and the distance from the fulcrum to the load is 0.750 m. A graph of resistance force vs. effort force is shown. What is the mechanical advantage of the lever? What is the ideal mechanical advantage of the lever? What is the efficiency of the lever? Show your work.
[image: ]
Answer:
Mechanical advantage =Change in resistance ÷Change in effort. Consider the gradient and equation of a line above . So from the equation of the line, 
y=4.0204x+2.5579
Gradient =4.0204
M.A= 4.0204 
Ideal mechanical advantage =Input distance ÷ Output distance 
4.00÷0.75= 5.33 
Efficiency =4.0204÷5.33 
=75.43%
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Lever: Effort Force vs Resistance force
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