18.13. Solve: The average translational Kinetic energy per molecule in a gas is

1 3k, T
gavg = _mvrzms = ngT = Vrms = 2
2 ) ; m
The mass of a helium molecule is

m=4u=4(1.66x 107 kg) = 6.64 x 107 kg

\/ 3(1.38x107 J/K)(1273 K)
=y _ =

s — =2820m/s
6.64 107" kg
For argon m = 40 u, so the root-means-square speed is
3(1.38x10™ J/K)(1273 K)
Vims = 27 =891 m/s
40x1.66 x10™" kg



