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Last Lecture 
Potentia Energy examples 

Today 
Potentia Energy diagrams, Potentia Energy of springs 

Important Concepts 
Don t double count by including a force in both the Work 
and the Potentia Energy. 

Don t forget to include the Work term it is only zero 
under specia conditions
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Important Rem nders 

Exam #2 s th s Fr day at 10 am. 
Covers materia through last Thursday s lecture, last 
Friday s problem-solving and Pset, and yesterday
MasteringPhysics assignment 

Q&A rev ew sess on Thur, 7-8:30pm 

Exper ment #4 w be done today 
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Define (arbitrarily)    PE at point A( ) = 0
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Ca cu at ng Potent Energy 

For s mp ty, the Potent Energy tse as 
opposed to the difference s a ways def ned 
re at ve to some reference po nt where the potent
energy s def ned to be zero. The ocat on of th
po nt s tota y arb trary because on y the change 
potent energy s ever mportant. 
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Potent Energy D agrams 

PE as a funct on of pos on: 

If there are no other forces do ng non-zero Work, 
then the tota energy s a f at ne on th s p ot. 

And the KE s the d fference see next s de
KE=ETot -PE 
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Figure by MIT OCW.
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Potent Energy D agrams 
KE=ETot -PE 
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Potent Energy of Spr ngs 

The force s: 

So the PE s: 

Note: We def ne PE=0 at the unstretched ength 

/1/ll 

i l i l i

 iti

 i … 

 l in i le 
 “l0 ” is - /k

l 

PE(y) = +
1

2
k y( )

2
+ mgy

PE(y) = +
1

2
k y( )

2
+ mgy =

1

2
k y +

mg

k

!
"#

$
%&
2

'
m
2
g
2

2k

/1/ll 

 ial i l l 
l i l

 Mini i
i ili i i ini le 
ili i i i l

 i

 i l i i
/ li

i l

PE(L) = +
1

2
k L ! l

0( )
2

11 2005 8.01L Fa 2005 

Vert ca Spr ng p us Grav ty 

Let PE=0, h=0, and y=0 at the unstretched pos on 

Now someth ng strange happens

Another parabo a but offset y and n PE sca
mg , the point where the spring and gravity 

exactly balance to give zero tota force 
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Summary 

Potent energy d agrams can be a usefu too for 
conceptua understand ng of some energy prob ems 

ma and max ma of the PE correspond to F=0, 
wh ch are equ br um po nts. PE m ma are stab
equ br um po nts, max ma are unstab e. 

For spr ngs 

Except for th s formu a, spr ngs ntroduce no new 
concepts to the Work Energy forma sm but 
somet mes unexpected resu ts appear 
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Small KE Large KE

KE < 0
Unphysical!!

KE = 0
Object stops

Places where Fx = 0

Figure by MIT OCW.


