Current and
Resistance




Conduction electrons are free to
move throughout conductor;
positive 1ons are fixed 1n place.
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F.=qE E=-E,
Let’s do it for the protons and the electrons



Electric
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Electron’s flow fowards the positive end, proton’s fo the
negative end



Current

* Ok, somewhat silly

* The electrons do the moving, but we
pretend the current is in the direction of
the protons

* | is the symbol for current, its units are
amperes (A) or Coulombs/second

dq ;
I_dt >q—/dq—/0Idt




Battery’s terminals Equivalent
connected by a wire schematic

diagram

flash light = .5A
Vacuum Cleaner = 10A



Current density and
drift speed







Reading Question 28.2

Current is defined
by the rate of
imaginary positive
particles passing
through a section of
wire. The SI unit for
current is the
ampere, what is an
ampere equivalent
to?
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C/eV
J/Cs
J/eV
C/s



Resistivity and Conduetivity
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Higher conductivity, lower resistivity
Resistance-1 VA=1o0hm=19Q



Resistance

For a constant electrical field (see derivation in book)
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Reference temperature is 20 degrees celsivs
Examples, change configuration, change temperature
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Ohw’s Law

* The potential dropped as a current crosses a
resistoris AV =1IR

* (ircuit diagram, water analogy
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2nd  3rd
Ist band band 4th

Golos 1st band 2nd band 3rd band 4th band
(1st figure) | (2nd figure) | (multiplier) | (tolerance)
Bro
) d 9 0
Yellow 4 4 104
i 0
B [ 6 00
0le ()
Gray 8 8 108
White 9 9 109
Gold 10-! *+5%
Silver | 102 - £ 10%
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Battery does
work in
separating
charged
particles.
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Power in a cireuit

Each bundle
carries a positive
charge dgq.

Just left
battery

Deposited

on positive
terminal 2
Terminal £ ot 1 E
potential A
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dU = &édg — qAV
dg = Idt
dU
R
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P=I1¢=IAV
Using Ohw’s Law AT

R
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Example with
kilowatt hours



