SC 117  Potential and Kinetic Energy

Name _______________________

1. What is the difference between KE and PE?

KE = kinetic = motion (needs a velocity) = ½ mv2
PE = potential = will gravity influence it? = mass x (9.8 m/s/s from gravity)x height

2. If an object has a mass of 45kg and is at a height of 17m what is its PE?

PE = mgh 

PE = 45kg x (9.8m/s/s) x 17m 

PE = 7497 J

3. For an object that has a mass of 100kg to have a PE of 4000J how high should it be raised?

PE = mgh

4000J = 100 kg x (9.8m/s/s) x h

4000J = 980 kg m/s/s x h

4000 J/980 kg m/s/s = h

4.08 m = h
4. If an object has an initial PE of 2000 J, and then it is dropped, what will its KE be just before it hits the ground?

Before PE = 2000 J, KE = 0 (no motion)

After PE = 0 (no height), KE unknown 

Conservation of energy: total energy before(PE + KE)  = total energy after (PE + KE)

Before: (2000J+0) = After:( 0 + KE)

2000J = KE after

5. An object begins with a PE of 25 J.  What are the objects KE and PE when the object falls ¼ of the way down and ¾ of the way down?  What is the object’s KE just before it hits the ground?

Conservation of energy: total energy before(PE + KE)  = total energy after (PE + KE)

After1/4 fall:   Before: (25J+0) = still have ¾ of initial height, so (¾ x 25 + KE)

25J = 18.75 + KE


KE = 6.25J

After ¾ fall:  Before (25 J) = still have ¼ of initial height so( ¼ x 25 + KE)

25J = 6.25 + KE


KE = 18.75J
6. What is an object’s KE if its mass is 4.5kg and its velocity is 9 m/s?

KE = ½ mv2

KE = ½ 4.5kg x (9m/s)2 

KE = 182.25J
7. On the diagram of the roller coaster from the Momentum and Energy WS, show

a. Where the PE is the greatest (i.e. at point ____)4 has greates height, but the roller coaster wouldn’t make it there.  The greatest height the roller coaster would make is 1.
b.  Areas where the PE is increasing (i.e. from point ___ to point ___)

PE increases as height increases, so in general 2 to 3 and 3 to 4 are height increases.  Between 2 and 3 is a spt where the PE slightly decreases before increasing again.

c. Areas where the PE is decreasing (i.e. from point ____ to point _____)

PE decrease with decreasing height, so from 1 to 2.

d. Areas where the KE is increasing (i.e. from point ___ to point ___)

KE increases with increasing speed,( and because of conservation of energy, KE increases with decreasing PE) so speed would increase as you go downhill 1 to 2.

e. Areas where the KE is decreasing (i.e. from point ___ to point ___)

KE decreases as you slow down, (and based on conservation of energy, also as PE increases), so from 2 to 3 except for the little valley, and from 3 to 4.

f. Area where the KE is greatest (i.e. at point ___)

Fastest spot would be the bottom of the biggest hill, so 2.  The hill after 4 would be even faster (more KE) if the roller coaster could get up to point 4.

