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A conventional current is treated as a flow of
positive charges, regardless of whether the free
charges in the conductor are positive, negative,
or both.
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In a metallic conductor, the moving charges are
electrons — but the current still points in the

direction positive charges would flow.
© 2012 Pearson Education, Inc.



—_)
Fes‘.s-tiv.‘py 5/3_:)

/O
1




|=4.85A goes through this 12 gauge copper wire 71.0 cm

There are 8.5x1028

<€ >
conduction electrons per m3 in Cu
2.05mm
a) How long does it take one

electron to go down this whole wire?

b) What if you used 6 gauge (4.12mm diameter) wire instead?

c) Given what you’ve figured out just now, why do lights come on as soon
as you flip the switch?

d) Cu has a density of 8.96 g/cm?3 and an atomic mass of 63.55 g/mole
How many electrons are available for conduction per atom?
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Metal: Resistivity increases T /00 ( *

with increasing temperature.

- —
E =3/

Semiconductor: Resistivity
decreases with increasing
temperature.

D‘.
1%

Superconductor: At
temperatures below 7.,
the resistivity

IS Zero.
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In which one of the following situations does a
conventional electric current flow due north?

Protons in a beam are moving due south. 76%

A water molecule is moving due north.

Electrons in a beam are moving due
south.

Electrons in a wire connected to a battery
are moving from south to north.
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How do you figure out R
for some chunk of stuff?
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The ends of a wire are connected to the terminals of a
battery. For which of the following changes will the

resulting current in the circuit have the Iagg/gest value?

V,
. . ﬂ T < /
1. Replace the wire with one that has R

a larger resistivity.

/2. Replace the wire with one that has
a larger radius.

3. Replace the wire with one that has
a longer length.

49 of 54
1. 2.




Fig.28.14

Long, thin
arrangement
of pegs is
like a long,
thin wire
with a high

resistance R.
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Same density of
pegs at same
temperature
means same
resistivity p.

Short, thick arrangement of

pegs is like a short, thick wire

with a low resistance

R.
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MRI Scanner Cutaway







Superconducting Coils

Spool Piece
Bus Bars

Quadrupole
Bus Bars

Protection
Diode

Beam Pipe

4
Auxilary

Bus Bar Tube

Instrumentation
Feed Throughs

Heat Exchanger Pipe

Helium-ll Vessel
Superconducling Bus-Bar
Iron Yoke
Non-Magnetic Collars
Vacuum Vessel
Radiation Screen

Thermal Shield

The
15-m long
'LHC cryodipole







Guide magnets control propulsion



A Resistivity Problem
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