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

B Theme Music: Human League
Together in Electric Dreams

H Cartoon: Bill Watterson

Calvin & Hobbes
HOCUS-POCUS, ) COMMAND MY HOMEWORK
ABRRACADARRA! TO DO \TSELF!
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Outline

B Go over Quiz 7
Hm Fields:

— Definition

— Equations

— Standard examples: points, lines, sheets
— Multiple sheets
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7.1 7.2 7.3 7.4
a 6% | 3% 7% 7%
b [43%| 5% |[24% | 72%
C [27%] 18% | 1% | 10%
d | 4% 6% |63% | 3%
e 168%| 1% 1% 290
f |8% | 67% | 0% 0%
be 4%
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In Equations

F=F  +F . +F  +F __+..
g Qlﬁq Q,—q Qsﬁq Qs —1
_kaQ L keOQ, - keaQ; - K0Q, -
= r+ r, + ry+ r, +
q 2 1 r2 2 rz 3 I‘2 4
[ 2 3 4

where
r, = distancefrom Q, toq r, = direction from Q, to g (mag. 1, no units!)
r, = distancefrom Q, to g r, = direction from Q, to q (mag. 1, no units!)
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Making sense %r "\s

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

_ . F
F = querl E q _ kCQl

=—= I,
q r12 q r12 1
B For many sources
_’:quQlf_l_quQZi:_l_quQBfé_Fm E :Fq:kCQlf_l_kCQZF_I_kCQB%_'_

2 1 2 2 2 q 2 1 2 2 2
rl r2 r3 q rl r2 r3

B Why not? Why did I label £ with a ¢g?
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Simulation

m http://phet.colorado.edu/en/simulation/
charges-and-fields

|ﬁm-|hﬂfm1

“w ik Z -

o =D =

v A ¢ A I AN
“ NIl NP P2
v am 4mQup . Ny Yy @ 4o o
2 N s m Ay YR
! ) N s = > Q w N}
-ﬂfl\\of
N = ¢ N

~ J \ Clear Al

4/6/11 Physics 122



Four standard examples
(useful as approximate models)

m Point charge O

m Dipole 0

m Uniform long line of charge

B Uniform large sheet of charge .
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B Geometry ‘JJ

m Different kinds of charge density

S

B Dimensional analysis

.o 2 -
[E]—k{ﬁ} [E]_k[J [E]=Kk|[o]
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The dependences

m Point Q [C]: E = kcz
I
W Long line A [C/m]: E = ZECA

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

m Field 1s 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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The fields of the
two plates cancel
each other on
the outside.

The fields of the
two plates add
on the inside,
producing double
the field of a
single plate.
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Result
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The fields of the
two plates cancel
each other on
the outside.
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