Work

1.  Karen is going to lift a 100 kg bar from the ground to above her head.  How much work does she do as:

a.  she strains (no movement) to lift a barbell off the ground?


b.  she lifts the barbell to 1.8 meters above the ground at a constant speed?


c.  she holds the bar above her head?

2.  A 25 kg desk is pushed 15 m along a horizontal floor with an average force of 150 N.  How much work is done on the desk by:


a.  the person pushing the desk?


b.  the floor?


c.  the weight of the desk?


d.  the frictional force?

3.  Find the kinetic energy for each of the following situations.


a.  Rayne (m = 55 kg) is running with a speed of 8 m/s.


b.  A 0.150 kg baseball is thrown with a velocity of 40 m/s at 30 degrees above the horizontal.


c.  A 1200 kg car traveling 25 miles/hour.


d.  The same 1200 kg car traveling 50 miles/hour.


4.  Vincent (m = 75 kg) slides down the slide pictured.


a.  Choose h = 0 at height C.  Find:


  i.   His potential energy at A.


  ii.  His potential energy at C.


  iii. His change in potential energy in 

moving from A to C.

b.  Choose h = 0 at height B.  Find:


  i.   His potential energy at A.


  ii.  His potential energy at C.


  iii. His change in potential energy in moving from A to C.

c.  Choose h = 0 at height A.  Find:


  i.   His potential energy at A.


  ii.  His potential energy at C.


  iii. His change in potential energy in moving from A to C.

5.  The system shown at the right allows the 500 N block to be lifted by a pull that is less than 500 N.  


a.  What is the magnitude of the pull that is needed to lift the block?


b.  How far would the rope need to move to lift the block 3.0 meters?


c.  How much work would the person have to do to lift the block 3.0 meters?


d.  What is the change in the potential energy for the block as it is lifted 3.0 meters?

6.  In order to lift a 10000 N piano directly onto a platform that is 1.5 meters above the ground, a force of 10000 N must be applied vertically on the piano.  Suppose that this is not possible for the movers concerned, but they do have a ramp with a 15( incline and the piano has surprisingly good wheels on the bottom.


a.  How much force do the movers have to apply in order for the piano to move up the ramp at a constant speed?


b.  How much work did they do on the piano?

c.  How much work would they have done if they had been able to lift the piano directly up in the air?

7.  A 0.25 kg ball is launched by applying a constant force of 10 N over a distance of 75 cm.  If the ball starts from rest, what is the final speed of the ball if:


a.  the ball is launched horizontally?


b.  the ball is launched vertically?

8.  How much work is required to stretch a spring  (k = 450 N/m) by 10 cm?

9.  Use the following graph to find the amount of work done by the force for each of the following intervals:


a.  0 m – 3 m


b.  3 m – 4 m


c.  4 m – 5 m


d.  5 m – 6 m


e.  0 m – 6 m
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