19-4

19.4 (a) For copper, C, at 20 K may be approximated by Equation 19.2, since this temperature is

significantly below the Debye temperature (340 K). The value of C, at 20 K is given, and thus, we may compute

the constant A as

C -
A= 2y 038 J/mol-R ) os 105 Jimol- k4

T3 0 K)3

Therefore, at 40 K
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= AT3 = (4.75x 107 J/mol-K*#)(40 K)3 = 3.04 J/mol -K

and

(3.04 J/mol - K)(1 mol/63.55 g)(1000 g/kg) = 47.8 Jkg-K
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(b) Since 400 K is above the Debye temperature, a good approximation for C, is

= (3)(8.31 J/mol-K) = 24.9 J/mol-K

And, converting this to specific heat

¢, = (24.9 J/mol - K)(1 mol/63.55 g)(1000 g/kg) = 392 J/kg-K
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