Physics
Conservation of energy
KE = ½ mv2
Part I: Fill out the chart

Name:_______________________________
PEg = mgh

PEk =1/2 kx2

NRGbef = NRGdur = NRGaft

PEg
elastic potential energy

Is there a stretched or compressed spring?

½ mv2
Part II: Questions
Read each of the following statements and identify them as having to do with kinetic energy (KE), gravitational
potential energy (PEg), elastic potential energy (PEk) or all three (A3).
1) If an object is at rest, it certainly does NOT possess this form of energy.
2) Depends upon object mass and object height.
3) The energy an object possesses due to its motion.
4) The energy that involves a variable that has units of N/m.
5) The amount is expressed using the unit joule (abbreviated J).
6) The energy stored in an object due to its position (or height).
7) The energy that determines how much work the object can do.
8) The energy that depends on the “stiffness” of stretchy object.
9) The amount depends upon the arbitrarily assigned zero level.
10) Depends upon object mass and object speed.
11) The energy that depends on how far an object is stretched.
12) If an object is at rest on the ground (zero height), it certainly does NOT possess this form of energy.
Part III: Write the equation and give a real life example of the situation. The first has been done for you.
13) An object starts with elastic
2
2
PE and ends with KE.

1/2kx = 1/2mv

14) An objects starts with kinetic
energy and ends with
gravitational potential energy.
15) An objects starts with kinetic
energy and gravitational PE,
then ends with kinetic energy.
16) An object starts with
gravitational PE and ends with
kinetic energy.
17) An object begins with
gravitational PE some of which
turns into kinetic energy.
18) An object starts with elastic
PE some of which then turns
into KE, gravitational PE.

arrow pulled back then shot

Part IV: Problems
19) A ball slides down the frictionless track shown below. The ball has no velocity at position F.
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a) To what point does the ball rise on the opposite incline?
b) At what point(s) in the diagram is the speed at a maximum?
c) At what point(s) is the kinetic energy at a maximum?
d) At what point(s) is the speed zero?
e) At what point(s) is the potential energy at a minimum?
f) At what point(s) is the potential energy at a maximum?
g) At what point(s) is the momentum at a maximum?

20) A pendulum is pulled sideways so that it is raised a vertical distance of 2 m above its resting position. Find the
maximum speed the pendulum reaches after being released.

2m

21) An archer pulls back on a 0.25 kg arrow 1.5 m using bow. He then shoots the arrow and it leaves the bow traveling
at 120 m/s, what is the spring constant of the bow?

22) A man standing on top of a 30 m tall building drops a brick. Determine the speed of the brick just before it hits
the ground.

23) How high will a 60kg girl go if she stretches a trampoline (100 N/m) 1.4 m?

24) The frictionless car below is moving at 4 m/s at position A (50 m above ground level). It has a mass of 1000 kg and
is rolling along the hills in neutral. Point B is at ground level.
A
a) What is the total energy of the car at point A?

B

h=0

b) What is the total energy of the car at point B?

c) How fast will the car be moving when it reaches position B (at ground level)?

d) What is the maximum height above the ground that the car can reach on the right side?

25) At point “A” on the hill, there is a skier at rest.
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C
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B

a) Find the skier’s maximum speed. Where on the hill does she achieve this speed?

b) How far vertically up the other hill will the skier be able to go?

c) How fast will the skier be moving at point C?

d) How fast will the skier be moving at point D?

26) A water balloon is shot upwards with a velocity of 55 m/s. How high does it travel?

27) A man standing on top of a 30 m tall building throws a brick downwards with a velocity of 12 m/s. Determine the
speed of the brick just before it hits the ground.

28) A 80 kg kid seeking attention jumps off of a garage roof onto a trampoline. If he is traveling at 8 m/s just before
he begins to stretch the 120 N/m trampoline, how far will the trampoline stretch before it flings him upwards?

29) An archer pulls back on a 0.2 kg arrow 1.0 m using a 60 N/m bow. He then shoots the arrow. What is the velocity
of the arrow one third of the way out of the bow?

2(10m/s2)(5m) + ½(2m/s)2
Part V: Backwards Problems
1) Draw a picture of the work shown, and 2) give the equation being solved
30)

( 20 𝑁/𝑚) =

31)

( 0.8𝑚) =

(0.2𝑘𝑔)(5𝑚/𝑠)2

32) 10.1𝑚/𝑠 = √2(10𝑚/𝑠^2)(5𝑚) + 1/2(2𝑚/𝑠)^2

(0.5𝑚)2

(4𝑚/𝑠)2
2(10𝑚/𝑠 2 )

33) 448𝑁/𝑚 =

2[(2𝑘𝑔)(10𝑚/𝑠^2)(3𝑚)−1/2(2𝑘𝑔)92𝑚/𝑠)^2]
(.5𝑚)^2

