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Work and Energy
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m Note each foree 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.-AF (small step)

AU, = _Z(lfE -AF) (lots of little steps)
finish
AUg=- [ Rdr

start

Simplest case (one source charge, one test charge)

finish

AU =_s,'a[n 'EE -dr = _;!‘%dr = _kCQQ:!.:L; :_kch(%_%j

Uﬂr)zw <«—— NOT A VECTOR - JUST A NUMBER
r
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Positive test charge
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Negative test charge
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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=

|
C
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Positive test charge
Potential cnergy
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Negative test charge
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Example: Gravity

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

AG M) = F™ . AT
=mg- AT
=—-mg Ah

AU, = mgAh
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A change in potential energy
leads to force
e

T e

— e AR ]

Al = —FeAF

| Constant PE = no force

m Change in PE — force (pointing downhill)
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Analog for gravity

® What would the gravitational analog be for
“potential™?

F U WY
g- T — V'I'.JI = = = gh
m i m

® So electric potential is analogous
{up to a constant) to "hcighl’%}r gravity,

4114710 Physics 122 M equal / 23

Electric Potential: Meaning

m Just like the electric field, the electric
potential can be defined at any point
in space.

m For any point in space, F , the electric
potential at the point is the negative of
the work required to bring a test charge, g,
from eotol divided by q.

m The electric potential is a scalar
(has no direction) so it’s easier to work with
than the E-field.
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