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where p, @ 72X T,olA A=< v AE

ol T ol 1, r
(a) Metal: (b) Semiconductor: (¢) Superconductor:
p increases p decreases p=0forT<T,
with increasing T with increasing T ¢
5 1 pP—Dpy 1 2p
* =20 HAFY 2EAF( = = )
pg I'—T, py AT
Material al(°C)™] Material al(°C)™]
Aluminum 0.0039 Lead 0.0043
Brass 0.0020 Manganin 0.00000
Carbon (graphite) -0.0005 Mercury 0.00088
Constantan 0.00001 Nichrome 0.0004
Copper 0.00393 Silver 0.0038
Iron 0.0050 Tungsten 0.0045
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Second digit Multiplier

Tolerance
First digit

+ AR A RE

Color Value as Digit Value as Multiplier
Black 0 |
Brown 1 10
Red 2 10°
Orange 3 10°
Yellow 4 10*
Green 5 107
Blue 6 10°
Violet 7 107
Gray 8 10
While 9 107

© A<k, A, Al #4

I i !

_:Siupe = Ili- l/
v v

|/ 1.‘
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fa) Resistor that {b) Vacuum diode {¢) Semiconductor diode
abeys Ohm's law (does not obey Ohm’s law) (does not vbey Ohm’s law)
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