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Number of "Things"

S

* There are "things" in a pair. 92’
There are "things" in a dozen. 2
There are "things" in a score. 2O
There are "things" in aream. Zpo

The Mole

¥
There are é P2X 10 "things" in a mole.

‘W

If we let n be the number of moles and N the number of things,
the number of moles is given by:

n=N
Na
Also, n can be determined using: /‘ 3
n = m/ M&
-M_\_/
+%
VT
NOTE:
mparticle =M W\ \K

Na

[(o-‘ﬂ X \ol W\((/'
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Kinetic Theory of Gases
s ]

Kinetic theory makes several assumptions about the behavior of
molecules in a gas.

¢ Molecules move in continuous, random motion.
e There are an exceedingly large number of molecules in any

container of gas.
e The separation between individual molecules is large.

e Molecules do not act on one another at a distance; they do not

exert electrical or gravitational forces on other molecules.
¢ All collisions between molecules, or between a molecule and

the walls of a container, are elastic (ie/ kinetic energy is not lost
in these conditions).

Two results of kinetic theory are particularly important. They
are derived using Newtonian mechanics and the assumptions

above.

1. The relationship between the internal energy of a gas, U, and
its temperature is:

*PV = nRT = NkpT

2. The average kinetic energy per particle of gas is given by:

Ey = 1mvp,,> = 3kgT
2 2

Vims = 2Ek Vims =/ 31(BT
m m

*Vms 18 the root-mean-square (rms) speed of
a gas which can be considered to be the average
speed of the molecules in a gas.



http://www.falstad.com/mathphysics.html
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Example 6 - The Speed of Molecules in Air (Cutnell - Page 402)

Air is primarily a mixture of N; (28.0 g/mol) and O, (32.0 g/mol). Assume
that each behaves as an ideal gas and determine the rms speeds of the
nitrogen and oxygen molecules when the temperattre ot the air is 293 K.

_
T=293K —_
E{ = lrnvrms2 }: ikBT
2 2
Vi =/ 2B Vims =/ 3kgT
vV m V' "m
2 L: o h\(e)
Moxygen = NM OZ ( / j}
A
Mosygen = 32.0 g/mol .0 j)m_(f
6.02 x 10* mol
Moyygen = 5.316 x 107 g or 5.316 x 10 kg
Myirogen = 4.651 x 107 g or 4.651 x 10°° kg
oxygen nitrogen
Vims = / 3kBT Vims =/ 3kBT
Vv . m Vv m
Vims = 478 m/s Vims = 511 m/s
E.=3ksT
2
E.=3(1.38 x 102J/K)(293)
2
Ec=6.065x 102'J
oxygen nitrogen
Vims = 2E( Vims = 2E<
) \/ m \/ m
Vs = /2(6.065 x 107" J) Vs = /2(6.065x 107" J)
TSR
5316x 10" kg v 4651 x 107 kg
Vims = 478 m/s Vims = 511 m/s
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#28.
#30.
#31.
#32.

' #33.
{ #36.

415 m/s
746 K

1.2 x 10* m/s
2.098
3.87x10° ]
50x10's

b
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