


Chapter 22:  Current and Resistance







22.1 A Model of Current  &  22.2 Defining and Describing Current




























































































review

we now consider systems out ofequilibrium
what happened to charge carriers f you apply
an electric field They tend to move

e g consider a wire

current

f to to
i

counthowmanycharger SQ

pass throughthissurface in
a true St

Define current I SI
ist

Units Coulombe Amperes Amps A
Second

common units 1mA 10
3
A

Household circuits E 20 A ou 30 A









22.4 Connecting Potential and Current

Moving chargestypically encounter
resistance impurities imperfections
wet effort

f ago
drift

average speed 10kmIs But many
collisions I stop starts

Drift speed 0.1mm Is

Quantify That resistance Two main
factors material and geometry

K L 1

High T.io'T

I current through device
A cross sectional area

j current density IIA Amat
a local microscopic property

DV applied voltage difference

length
E electric field



what sets g Applied and the
material's resistivity p

j Ip E
P resistivity
units p I

p rim
I

m r w

p is a property of a material
If p constant i.e independent

of E then we say the
material is ohmic It obeys
The microscopic version of Ohm's Law

j t E

Tables



1 Resistivities at Room Temperature (20°C)
Substance p (n·m ) Substance p (n.III)
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Table

Conductors
~1etaJs

Alloys

Silver
Copper
Gold
Aluminum
Tungsten
Steel
Lead
.Mercury
Manganin (Cu 84%~Mn 12%, Ni 4%)
Constantan (eu 60%, Ni 40%)
Nichrome
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1.47 X 10-8
1.72 X 10-8
2.44 X 10-8
2.75 X 10-8
5.25 X 10-8
20 X 10-8
22 X 10-8
95 X 10-8
44 X 10-3
49 X 10-3
100 X 10-8

Semiconductors
Pure carbon (graphite)
Pure germanium
Pure silicon

Insulators
Amber
Glass
Lucite
Mica
Quartz (fused)
Sulfur
Teflon
Wood

3.5 X 10-5
0.60
2300

5 X 1014-
101°-1014
>10\3

1011_1015
75 X 1016

1015
>1013

108-1011
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Macroscopic Ohm's Law
K L

Iaea AHigh J
T how V

v

j Ip E

f E
I
F

ar a su I

compare to
I SV or SV I R

for a cylinder R

units R rim
m

m r

Macroscopic formof Cohn's Law
SV I R

units R s ohms th



common units 103N 1h1
common voltage V
common currents 153A m A
symbol mm

cool application Example 22 16

Body composition muscle and fathave different resisterities
Measurements of p for a fixed
geometry can tell about the
relative composition



em f electromotive force a terrible name
emf E a device in a circuit that makescurrent

flowfrom a low potential to a highpotential
e g a battery text talks of a
changeescalator symbol
Read

Simple circuit
I follow a chargegounfetter Lefty resistor on its journey
to
d aroundthecircus

start

to

0 potential energy
battery boostsenergy by su goAV go4 5V
charge moves easilythrough wire
charge losesenergy it takeswork to move

through resistor
change arrives back at battery at low energy

b eat v

Ez5V 122 on
5

a d a I I Fa position

22.3 Batteries and emf



Look at resistor and apply 0hm's Law
DV I R
5 V I 20 2

I 5 V
20Th

O 25 A


