Problem 2: A little gas
Teacher and technician pack
Pre-Lab answers

1. In an ideal gas, the following assumptions must be true;
e The volume occupied by the particles is neglible relative to the volume of the
container
o The forces between the gas particles are neglible
In addition, in an ideal gas it is assumed that;
e The particles behave as rigid spheres
o Gases are made up of particles which are in constant random motion in straight lines
o All collisions (particle-particle and particle-container) are perfectly elastic (there is no
loss of kinetic energy during the collision)
o The pressure of the system is a result of collisions between the particles and the
walls of the container
e The temperature of the gas is proportional to the average kinetic energy of the

particles
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. A plot of v (y-axis) against VT (x-axis) would give a straight line with gradient \JE' Using this

gradient a value for the molar mass of the gas, M can be calculated.

Equipment list

Each group will need;
Access to the internet

Or
Access to a computer on which the Gas Properties simulation has been downloaded and

saved

At the time of going to print, the URL for the PhET Gas Properties Simulation is;

http://phet.colorado.edu/en/simulation/gas-properties
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Proposed method

-
Using the pre-lab questions, students
identify that a graph of Average Velocity vs
VTemperature will give a straight line with

gradient j% from which the molar mass of

each gas can be determined.
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For the heavy gas; For the light gas;
y=275bx y=728x
ER aRr
S 215= 22 - 757=2R . 728= |22 - 5298=2°
mM oM TM oM
- M=0.0279 kg mol™ or 27.9 g mol™ - M=399 %107 kgmol™ or 3.99 g mol™
" . The heawvy gas is nitrogen, Na . The light gas is helium, He
A

The students may choose to investigate the speed of the gas particles when there is more
than one particle in the system. If this is the case, a distribution of gas speeds is given and
the gas behaviour is not ideal. The students will need to decide how best to record the
distribution and interpret it.
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