Work and Power Review Problems


(Show work on separate page, and box your clearly labeled answers.)  
1) A woman pulls a 68.2 kg box across a smooth level floor.  She uses a force of 822 N, directed 27 degrees above horizontal.  The box starts from rest, accelerates at a constant rate, and slides 12.6 meters, at which point it is moving at 4.90 m/s.

a. Make a LARGE free body diagram for the box, and calculate the vector components of the force.

b. Based on her force and the distance, how much work does the woman do on the box? 
c. How much kinetic energy does the box have after she pulls it 12.6 meters?

d. What accounts for the difference between her work and the KE of the box?

e. From your free body diagram vectors, calculate the normal force on the box.

f. Calculate the coefficient of friction between the floor and box.

2) A small motor is attached to a six strand pulley system which lifts an elevator.  The motor can pulls on a cable with a force of 2800 N, and pulls a distance of 240 meters in a time of 32.0 seconds.

a. What are the work and power output by the motor?

b. How far does the elevator rise?

c. The elevator has a mass of 1445 kg.  What is its weight?

d. How much gravitational potential energy is given to the elevator?

e. What is the efficiency of the motor and pulley system, based on the work input and work output?
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