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We use I =mqAv, s the number of charge carriers per unit volume, and is identical to the number
of atoms per unit volume. We assume a contribution of 1 free electron per atom in the relationship.
above. For aluminum, which has a molar mass of 27, we know that Avogadro's number of atoms,
N, has a mass of 27.0 g. Thus, the mass per atom is

449510 g/atom

N

density of aluminum 270 gfem®

Thus, THx107 glaom
massperatom 44910 * g/atom

1=602x10% atomsfem® =6,02x10 atoms/m®
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AV=IR

and
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Require that pyy =4p,__ so that T =| rm077e | s

Therefore, Ty =476°C+T, =
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The heat that must be added to the water is
Q=meAT = (150 kg)(4186 J/kg®C)(40.0°C) =251 x10° |
Thus, the power supplied by the heateris
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At operating temperature,

@  #=IAV=(153A120V

(b)  Use the change in resistance to find the final operating temperature of the toaster.

120 120
15 180

AT=441°C T=200°C+441°C

R=Ry(1+aT) [1 (0400x107%). AT]
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Table 27.1

nd Temperature Coeff

Temperature
Material Resistivity"(2-m)  Coefficient® a[(°C) ']
Silver 159 X 1078 38x 107
Copper 17X 1078 39x 107

Gold 244 X 1078 34%107%
Aluminum 282X 10°° 39% 1073
Tungsten 56X 1078 45X 1078

Iron 10x107% 50X 1073
Platinum 11x107% 392X 1073

Lead 22X 1078 39107
Nichrome* 150 X 1076 0.4%107%
Carbon 35%107 —05x107%
Germanium 0.46 —48 % 1072

silicon 640 —75% 1073

Glass 1001010

Hard rubber ~101

Sulfur 101

Quartz (fused) 75 % 1'%

2 All values at 20°
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