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• Elastic Potential Energy• Elastic Potential Energy
• Conservation of Energy
• Power• Power
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Announcements
Q i  M d  A  6• Quiz Monday, Apr. 6
– At the beginning of the class

C  CH6 1 6 10– Covers CH6.1 – 6.10
• Colloquium today

A  4  i  SH101– At 4pm in SH101
• Mid-term grade discussion today

– In my office, CPB342
– Start with those who has a class immediately after this 

oneone
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Special Project
1. A ball of mass M at rest is dropped from the height h above 

the ground onto a spring on the ground, whose spring 
constant is k   Neglecting air resistance and assuming that constant is k.  Neglecting air resistance and assuming that 
the spring is in its equilibrium, express, in terms of the 
quantities given in this problem and the gravitational quantities given in this problem and the gravitational 
acceleration g, the distance x of which the spring is pressed 
down when the ball completely loses its energy.  (10 points)p y gy ( p )

2. Find the x above if the ball’s initial speed is vi. (10 points)
3. Due for the project is Wednesday, April 8.3 ue o e p ojec s ed esday, p 8
4. You must show the detail of your work in order to obtain any 

credit.
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Elastic Potential Energy
Potential energy given to an object by a spring or an object with 
elasticity in the system that consists of an object and the spring.

The force spring exerts on an object when it is 
distorted from its equilibrium by a distance x is sF = Hooke’s Lawkx−

The work performed on the 
object by the spring is
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What do you see from 
h b

The work done on the object by the 
spring depends only on the initial and 

The potential energy of this system is
2

2
kxUs ≡

the above equations?
spring depends only on the initial and 
final position of the distorted spring.

Where else did you see this trend? The gravitational potential energy, Ug
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So what does this tell you about the elastic force? A conservative force!!!



Conservation of Mechanical Energy
T l h i l  i  h   f ki i  d i l i E K UTotal mechanical energy is the sum of kinetic and potential energies

Let’s consider a brick of 
mass m at the height hm

What is the brick’s potential energy?

E ≡ K U+

gU =
mass m at the height h
from the ground

U U U∆

m

mgh
What happens to the energy as fx

F d∫

mgh

f iU U U∆ = −

The brick gains speed v =

pp gy
the brick falls to the ground?m

h
By how much?

f

i
xx

F dx=−∫
gt

The lost potential energy is converted to kinetic energy!!

h1
So what? The brick’s kinetic energy increased K =

And?

2 21
2

mg t=21
2

mv

p gy gy

What does 
this mean?

The total mechanical energy of a system remains 
constant in any isolated system of objects that 
interacts only through conservative forces: 

iE =

K U∑
fE

K U∑
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this mean? interacts only through conservative forces: 
Principle of mechanical energy conservationPrinciple of mechanical energy conservation i iK U+ =∑ f fK U+∑



Example
A ball of mass m at rest is dropped from the height h above the ground   a) Neglecting air A ball of mass m at rest is dropped from the height h above the ground.  a) Neglecting air 
resistance, determine the speed of the ball when it is at the height y above the ground.

ffii UKUK +=+Using the mgh+0PE KE mgymv += 2

2
1

ffii

mgh

m principle of 
mechanical 
energy 
conservation

21
2

mv =

( )

mgh 0 2mvi
2/2

( )mg h y−

b) Determine the speed of the ball at y if it had initial speed vi at the 
time of the release at the original height h

m
conservation ( )yhgv −=∴ 2mgy mv2/2 mvf

2/2

time of the release at the original height h.
y

ffii UKUK +=+Again using the 
principle of mechanical 
energy conservation 

0
21 21energy conservation 

but with non-zero initial 
kinetic energy!!!

This result look very similar to a kinematic 

mghmvi +
2

2
1

( )2 21
2 f im v v− =

mgymvf += 2

2
1

( )mg h y−
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This result look very similar to a kinematic 
expression, doesn’t it? Which one is it? ( )yhgvv if −+=∴ 22



Example
A ball of mass m is attached to a light cord of length L  making up a pendulum   The ball is A ball of mass m is attached to a light cord of length L, making up a pendulum.  The ball is 
released from rest when the cord makes an angle θA with the vertical, and the pivoting point P 
is frictionless.  Find the speed of the ball when it is at the lowest point, B.

=hCompute the potential energy cosL L θ− = ( )1 cosL θ

mgh

=h

UKUK

Compute the potential energy 
at the maximum height, h.  
Remember where the 0 is.

θA

L

T

cos AL L θ− =

mghUi = ( )AmgL θcos1−=
PE KE

( )1 cos AL θ−

mgh Using the principle of 
mechanical energy 
conservation

ffii UKUK +=+
mgm

mh{
0

0

mv2/2
=+ mgh0 ( ) =− AmgL θcos1 2

2
1 mv

( )

B

b) Determine tension T at the point B.

=∑ rFUsing Newton’s 2nd law 
C  h k th  lt i  

mv /2
( )AgLv θcos122 −= ( )AgLv θcos12 −=∴

=rma
L
vm

2

=−mgT =
r
vm

2

g
of motion and recalling 
the centripetal 
acceleration of a circular 
motion  

Cross check the result in 
a simple situation. What 
happens when the initial 
angle θA is 0? T mg=

L
2vT mg m
L

= + ( )
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