
Gas Laws IV 
Kinetic-Molecular Theory 

 

1. What is the root-mean-squared velocity of nitrogen gas at 25.0°C? 
 
 
 

2

g kg
mol molN

J
mol K m

srms kg
mol

28.013 0.028013

298.2 K

3(8.314 )(298.2 K)3 515.3
0.028013

M

T

RTu
M

⋅

= =

=

= = =

 
 
 
 
 
 
 
 
 
2. What is average kinetic energy of the nitrogen molecules at 25.0°C? 
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3. What is the average kinetic energy (in J/mol) of SF6 at 25.0°C?  What is the average velocity of SF6 at 

this temperature? 
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4. In a 1-meter-long time-of-flight (TOF) mass spectrometer, a helium ion traversed from the ion source 
to the ion detector in 12.25 ms. A gas of unknown identity traversed the TOF tube in 188 ms. What is 
the molar mass of the unknown gas? 
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3 3    and          Ratio the equations to each other to eliminate constants...
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5. The escape velocity of a object from Earth’s gravitational field is about 25,000 mi/h. In units of miles-

per-hour, what is the average velocity of helium at 0°C? 
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6. At what temperature does the velocity of a helium atom exceed the escape velocity of the Earth? 
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