Physics 122 4/6/11

April 6, 2011 Physics 122 Prof. E. F. Redish

B Theme Music: Human League
Together in Electric Dreams
m Cartoon: Bill Watterson
Calvin & Hobbes
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Outline
m Go over Quiz 7
m Fields:
Definition
— Equations

— Standard examples: points, lines, shects
— Multiple sheets

4/6/11 Physics 122 2

Quiz 7

Quiz 7

71| 7.2 73 |74

a |6%| 3% | 7% | 7% Avg. =55
b |43%| 5% |24% |72% l

c [27%]| 18% | 1% | 10%

d 4% | 6% [63%| 3%

e |68%| 1% | 1% | 2%

f |8%]| 67% | 0% | 0%

be 4%
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In Equations

= + + + +
Ef F{J. =g F':’: =g F 1= Fm =g T

- _ kg kg0 keqQ, . kg0

F="CFlp+ TR p + L8R+ O HF +.

i n r n

where
r = distance from 0, o g r o= direction from (2, 0.4 (Mag. 1, no units!)
r, = disance from {0, 10q r. = divectson from {4, 10 q (Mag. 1, no units!)
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Making sense *‘r"‘
e S

® Notice that F /g does NOT depend on ¢/
m For one source charge

F= k, Rl":.’

A r. ==y
4] q '
® For many sources
footorld . Lol Lot Boati bl kQp kQup,
I F F q [ r 3
m Why not? Why did I label E with a g?
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Simulation
m hitp://phet.colorado.edw/en/simulation/
charges-and-fields
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Four standard examples
(useful as approximate models)

m Point charge @

m Dipole LA

m Uniform long line of charge

® Uniform large sheet of charge .
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How?
m Geometry $
’ ..
— . = . . . = '.-- -

m Different kinds of charge density

u'.|=[%] |a|=[f—:l

®m Dimensional analysis
|£|=k[g] |£|=k[5] [E]=k[o]
L L
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The dependences
m Point Q [C]: E= kl(fZQ
2k A

m Long line A [C/m]: E= T

m Flat sheet 6 [C/m?]: E =27k .0
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The sheet of charge

W Ficld is constant,
pointing away from
positive sheet, towards
negative sheet.

m Constant!!?

How can that be?
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Two sheets of charge
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Result
The fields of the N The fields of the
two plates cancel 3 two plates cancel
each other on = each other on
the outside. — the outside.
—
—_—
The fields of the ——
two plates add -
on the inside, I
producing double —
the field of a T
single plate. ——
——
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