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Electric Current Through Conductors - !-
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drift speed, Ohm's law, resistors, resistivity, emf and Kirchhoffs rules
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Current and drift speed

® currentl = % for steady flow, or | = limp ;g % ’

unit ampere

* conventional current runs the way positive charge
would move, opposite tfo electron flow in a metal

* no field: free electrons move randomly at ~10° m s,
no net drift

¢ field applied: electrons drift opposite E at only 10" to
1075 m 571, en orders slower
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electrons drift the other way

electrons drift one way through the wire while
conventional current I ic marked the other

3

learn these

Current, drift speed and current density
*k

charge in a length L, n electrons per unit
volume

current in terms of drift speed

current density

thicker thinner: faster
same current through both

the came I through a thick then a thin section: came
charge, faster where it thin, ] = I/A rices

A ic the wiree crocs-cection. I ic the came af every

crose-cection in series, co where A narrows, ] = I/A
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Q. A wire of diameter 0.02 m has 107 free electrons
per m® and carries 100 A. Find the drift cpeed.

(D) A =12 = 1(0.01) = 3.44x10™ m?

@ N e 100
47 TnAe  10%x3.14x10x1.6x10°"
(3) denominator = 102x3.14x10x1.6x10" #5.02x10°
lpm=———

(“* cococo ce )

electrons drift the other way

the same wire in the example: electrons one way,
conventional I the other

Answer Vg ~1.99x10° m s

100 A ctifl crawls at a fifth of a millimetre per
cecond, cince n is encrmous

Ohm's law

statement, physical state unchanged | xV
resistance V=IRR= ;
conductance C = %

unit of R ic ohm, : 1= % . ohmic gives a

ctraight I-V/ line through the origin; non-ohmic
(disde, thermistor, electrolyte) does not, resistance

there ic % , not fixed
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