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1. What happens to the kinetic energy of an object if its mass is quadrupled and its speed is halved?     



KE=1/2 x 4m x 1/2v2, The KE is unchanged.

2. In what direction does the force have to be applied for work to be done on an object?



Parallel to the displacement of the object

3. A box travels 15m as it is pushed across the floor with an applied force of 65N.  A frictional force of 25N acts in the direction opposite of the applied force.  How much work was done on the box?



Net Force = 65N-25N = 40N     Work=Fxd    Work=40Nx15m= 600 J
4. What is the spring constant for a spring that has 14J of potential energy when it is stretched 0.4m from its equilibrium position?



PE=1/2kx2     14=1/2k(0.4)2   k=175N/m
5. A man carries a 60N bag of dog food down a 10m long hallway.  How much work did he do on the bag?



None—0J
6. Calculate the power of a machine that picks up a 3.4x102N load a distance of 4m in 0.2s.


P=W/t   W=Fxd   W=3.4x102N x 4m, W=1360J   P=1360J/0.2s   P= 6800W
7. What is the sum of kinetic and potential energies called?



Mechanical energy
8. Define kinetic energy:


        The energy of motion—depends on the mass and velocity of an object. KE=1/2mv2
9. Define potential energy:



The energy of position---depends on the mass and height of the object. PE=mgh


10. Label the following in the diagram below:

a.  Greatest potential energy    b.  greatest kinetic energy  c. greatest velocity  
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d.  how does the sum of the kinetic and potential energies change as the pendulum swings?




It remains constant



e.  How does the potential energy at 1 compare to the kinetic energy at 3?




They are equal

12.  In the diagram below the girl applies an 8N force to the wagon.  The horizontal component of her force is equal to 2N.  How much work is done against friction is she pulls the wagon for 10m? Only the horizontal force is used to move the wagon, so W=Fxd,  W=2N x 10m, W=20J
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14.  A 30kg object is pushed horizontally with a net force of 4N for a distance of 10m.  How much work is done against friction?  W=Fxd      W= 4x10,  W=40J
15.  A box is pushed up a ramp at a constant velocity.  What happens to the kinetic and potential energies as it moves up the ramp?
The kinetic remains constant because the velocity doesn’t change, the potential increases
16.  The graph below represents the velocity-time relationship for a 4.5kg mass moving on a frictionless surface.
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a.   At what time is the kinetic energy the least? At A, when the velocity is 0m/s
b.   During what time interval is the kinetic energy the greatest? D-E, when the velocity is greatest
c. At what points along the graph is work not being done on the mass? B-C, D-E, F-G   because it has a constant velocity during those time intervals and if the velocity doesn’t change, the change in kinetic energy is zero---Work=change in kinetic energy.
17.  Fill in the following table if this is a frictionless track: 
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a. How does the potential energy at 2 compare to the potential energy at 1?  The potential at 2 is ¾ of the potential at 1 because it is ¾ as high
b. How does the mechanical energy at 1 compare to the amount of mechanical energy at 4? Remains the same

c.   What is the maximum height that the object could reach after it leaves the starting point?  4m- it can’t go any 


higher than the first hill
18. What is the work output of a machine that lifts a 1500 N object a distance of 5 meters in 1 second?



W=Fxd          W=1500Nx5m= 7500J = 7.5x103J

19. Two machines do the same amount of work, but one completes the work in less time.  Which machine has the greater power?



The machine that took less time has a greater power output

20. How much work does a 4500 watt machine do in 20 seconds?



P=W/t      4500=W/20      W=9x104 J

21. One thousand joules of work is done on a box to push it up a ramp.  At the top of the ramp, the box has 600J of potential energy.  Use the work energy theorem to explain what happens to the work done on a box as it moves up a ramp:  


The amount of work done on an object is equal to the object’s change in kinetic energy---As an object is pulled up an incline with friction, some of the work done on the object is converted into potential energy while the rest is lost as heat energy.  
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