April 8, 2011 Physics 122 Prof. E. F. Redish

B Theme Music: Dominic Frasca
Electric Guitar Phase b Steve Reich
m Cartoon: Pat Brady (composed by Steve Reich)

Rose is Rose

—
iT's gETTERT0
WAIT UNTIL THE
STATIC ELECTRICITY
PIES OWN /
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Work and Energy

2

A(Emv) = F™Ar = F™®jAr =w™

B Note each force in the problem might
contribute to the work. Start with a FBD!

B When the work from one of the forces can
be written as a change of something, we
define a potential energy

~AU, =W,
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Electric potential energy

General case AU, =—F_- AT (small step)
-Z(F AF)  (lotsof little steps)

AUE:—j =

Simplest case (one source charge, one test charge)

finish

e —JkCC‘er— kchJ —kcqc{i—i]

Start IFf

U.(r)= kaQ <—— NOT A VECTOR - JUST A NUMBER
r
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Positive test charge

Field of force felt
by a positive test charge
near a positive source.

Electric Field felt
by a positive test charge
near a positive source.
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Negative test charge

Field of force felt i
“ VI by a negative test charge
- \01’ « < near a positive source.
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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.

E U
" g
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Positive test charge

Potential energy |
LS S of a positive test charge -+
el W near a positive source.
~ J W -
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Electric Potential
of a positive test charge ¢

!

’ oo near a positive source.
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Negative test charge

Potential energy
of a positive test charge
near a positive source.

Electric Potential
of a positive test charge
near a positive source.
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Example: Gravity

B Consider our work-energy result
for a particular case: free-fall
(the only force 1s gravity).

2
= n'@Ar
=—mg Ah
AU, = mgAh
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A change 1n potential energy
leads to force

~ PN TR\ >
AU — —F | AF FoN /’/:‘“:E:' S _\\/ :E(/: { -’v'
7 N

F=———
Ar

of the steepest descent) =\ (L7 1@ )\

W7

B Constant PE — no force
B Change in PE — force (pointing downhill)
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Analog for gravity

B What would the gravitational analog be for
“potential”?
E V _ U grav. __ gh

grav

Q:
11

B So clectric potential 1s analogous
(up to a constant) to “height’%)r gravity.
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Electric Potential: Meaning

B Just like the electric field, the electric
potential can be defined at any point
1In space.

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, g,
from oo tOor divided by g.

B The electric potential 1s a scalar

(has no direction) so 1t’s easier to work with
than the E-field.
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