April 13,2011 Physics 122 Prof. E. F. Redish

B Theme Music: Maynard Ferguson

High Voltage
m Cartoon: Wiley Miller
Non Sequitur
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Outline

B Go over Quiz 8

B Electric Potential

m LD #5: Electrostatic potential and analogies
m Examples
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Quiz 8

Quiz 8
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Electric potential energy

General case AU, =-F, - AF (small step)
AU, == (F,-AF)  (lots of little steps)

finish
AU, =- | F,-dr

start

Simplest case (one source charge, one test charge)

finish

Ty Ty
=S k.qQ dr 1 1
AU, =- J FE'dr:_J Crz dV:—quQJrT:—quQ(———}

vy

start

U,(r)= KdQ  NOT A VECTOR - JUST A NUMBER
r

4/13/11 Physics 122 4



ILD #5:
Electrostatic Potential & Analogies
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A change 1n potential energy
leads to force

f : Q‘;-//,"a’ 3

AU = —F«AF & (73
AU =
F=——
Ar

B Constant PE — no force
B Change in PE — force (pointing downhill)
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Electric Potential

B In the same way that we “removed the test
charge” from Coulomb’s law to define the
electric field, we “remove the test charge”
from the electric potential energy to create
the electric potential, V.

F — Y = E —

q T Ax

F U AV
q
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Foothold Ideas:

Electric Potential

m For any point in space, I' , the electric
potential at the point is the negative of
the work required to bring a test charge,
from oo tor divided by g.

B The electric potential 1s a scalar
so 1t has a sign, but no direction.

N A\
q Ax
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Explore Potential
with PhET Simulations

m Charges and Fields

http://phet.colorado.edu/simulations/
sims.php?sim=Charges_and_Fields

m Electric Field Hockey

s ==331% http://phet.colorado.edu/simulations/
SRS E227 0 sims.php?sim=Electric_Field Hockey
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