Chapter 17 Problem 24 f

Given
Hy at 75 K
SOs at 350 K

Solution
Find the gas that has the faster moving molecules.

Use the relationship between kinetic energy and temperature.
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Solving for velocity gives
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The mass of the hydrogen gas is

1.67 x 10727 kg
mpg, =2 U Tu

) =334 x 107 kg

The velocity of the hydrogen gas is then

. \/3(1.38 X108 J/E)TSK) gy

(3.34 x 10727 kg)
The mass of the sulfur dioxide is

1.67 x 10727 kg
1lu

Mmso, = 64 u ( ) =1.07 x 107% kg

The velocity of the sulfur dioxide is

1.38 x 102 J/K)(350 K
U:\/3( 38 x 102 JIK)EO0EK) _goo

(1.07 x 102 kg)

Comparing the velocities we have

v,  964m/s

= = 2.62
vso, 368 m/s

The hydrogen gas is travelling at 2.62 times the speed of the sulfur dioxide gas.
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