Name:

Period: The Law of Conservation of Energy 4 2

The Law of Conservation of Energy states:

“Energy is never created nor destroyed just transformed into other forms of energy.” OR ZEpctore = ZEafter

Yet i1f energy is added to or removed from the system the total amount of Law of Conservation of Energy

energy has changed. This can only be accomplished by external forces,
which is work. If energy is added: positive work was done on the object.

If energy is removed: negative work was done on the object. Therefore. ZEbefore = = W = ZE after

work must be accounted for in our equation.

Solving Conservation
of Energy Problems

Before After

Using Conservation of Energy. many complicated problems can be solved simply.

Example 1: A 2 kg object compresses
v=27 a spring 0.5 m. If k= 72 N/, how
—> fast is the object going after the

spring is released?

Step 1: Identify the energies before and after.

Step 11 Epesore = PE. (@ compressed spring)
Eanee = KE (if is moving)

Step 2: Decide if energy was added (+W), removed (W), Step 2: No forces—energy is just transformed.

or just transformed (W = 0).

W = 0 (no work added or removed)

Step 3: Pur the information from steps 1 and 2 into the Step 3:  ZEbctore £ W = ZE. e

Conservation of Energy fornila. PE.,+0=KE
Step 4: Put in the formulas for the different kinds of energy Step 4:  (Y)kx” = (¥2)mv’

or for work.
, ; e _ By - s 1
Step 5: Put in all of the given information and solve. Step 5: 572005 ==2(v) 0 =1’

36(25)=1" v

Example 2 : 4 3 kg mass at rest on the ground is Example 3 : An object is thrown into the air O
pushed by an 8 N force for 4 m. How fast is the going 60 m/s. How high up does it go? /I\

mass going afrerwards?

Before After v=7
L ]:P'
— 5

m= m=
/ 3 kg +—— 4m S 3 kg .:

Step 1:  Epere = 0 (at rest on the ground)
Eaper = KE (i7 is moving)

Step 2: Energy is added: +W

Step 3: TEpetore = W = ZE ter
0+ W=KE

Step4: 0+Fd=(% ymv

Step 51 04+8(4)==3(1)°  213=1

32=1.5" “

How high?
NOTE: Follow the steps even though you & l/

are not given the mass of the object.

Step 1 Eperore = KE (above the ground)
E.ger = PE (it is falling)

Step 2: No work. energy is transferred.
so, W=0

NOTE:
Often you
don’t need the
mass. It may
cancel.

Step 3: ZEpetore £ W = ZE gter
KE +0=PE

Step 4: (A)mv" = mgh

Step 5: %(3600] = (10)h

%M((SD): =m(10)h
= 1800=10h

m's cancel
i



1. PE.KE. PEel. W, or No Energy?

2. Is Energy Added (+W). Removed (-W). or Transferred (T)

An object above the
ground.

Compressing a spring

Friction acting on an

object. An object moving.

An object at rest on the
ground.

A compressed spring.

An object as it is
falling.

Pushing an object.

Slowing down an
object.

Speeding up an object.

A moving object
Lifting an object compressing a spring.

into the air. 1
A force compressing a
Lowering an object to spring.

the groved slowiy, An object slides up a

An object falling. frictionless ramp.

3. For each of the following. develop the Conservation of Energy Equation

A moving object speeds up.

_ KE +W g, - KE

KE + W=KE

Eetore Work? =

Conservation of Energy Equation:

An object is dropped. There is air fiiction.

Eesore = Work? = B =

Conservation of Energy Equation:

A moving object compresses a spring.

Eesore = Work? = Eafter —

Conservation of Energy Equation:

An object is thrown up, going 2 m/s. How high does it go?

Ebef‘de = Work? = Enﬁe]- =

Conservation of Energy Equation:

E.

A relaxed spring is compressed.

Work? = E.per =

Evefore =

Conservation of Energy Equation:

A spring causes an object to move.

Work? = E.iper =

Ebeﬁ:re =

Conservation of Energy Equation:

An object slides down a frictionless ramp.

Eoetors: = Work? = Biper =

Conservation of Energy Equation:

An object is dropped. How fast is it going part way down?

Etefore = Work? = Euger =

Conservation of Energy Equation:

. A 5 kg mass at rest on the ground is raised up to 15 m.
Find the work that was done on the object.

A E‘oe:‘me o Work? = .

Eafret .
B. Conservation of Energy equation:

C. Solve.

5. A 8 kg mass going 2 m/s compresses a spring 0.5 meters.
Find the spring constant of the spring.

A. Euetore = Work? = Eaer =
B. Conservation of Energy equation:

C. Solve.

. A 6 kg mass going 4 mv/s is slowed to 3 mv/s by a 2 N force.
For how much distance did the force act?
A Ebefore =

Work? = Eaifer =

B. Conservation of Energy equation:

C. Solve.

7. A mass at rest is dropped from 12 m in the air. How fast is
it going 2 m above the ground?

& Bopo= Work? = Eofi =
B. Conservation of Energy equation:

C. Solve.

8. Use the law of conservation of energy (assume no friction nor air resistance) to determine the kinetic
and potential energy at the various marked positions along the roller coaster track below. Finally,
fill in the bars of the bar charts for positions A, B, C, D, and E.
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