The time between collisions is:
Distance travelled = 2L

Total change in Speed v
H momentum is: A A
mv-(-mv) ssuming that:
. g which is:

2mv
The average force on this face will therefore be:

A change of momentum =2mv =2mv = mv2 H
' time t 2l L

and the average pressure will be average force
area

Imagine a single As it rebounds its momentum changes from

molecule in a box one direction to the opposite one Li/WH v
rebounding from 3 ﬁv
one end to another
3 To calculate the average force on that L
face we need the rate of change of
momentum
The kinetic theory of gases e,
(an important basic equation) Py Lol
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We can arrange the

equation in different ways : but the molecules to not just travel right to left but in all
So we now have an expression for the average

pressure in the box as: three dimentions and we assume that there are so many
P= Nmv? molecules and that there motion is random that the vector

A knowledge and understanding

. = ot . . . .
of the assumptions made about o 3V _ » sum of there velocities in any one direction is the same as
an ideal gas is often required in + o but the molec_ules all have c_jlfferent velo_cntles and for 6 in any other.
examination 8 every one going up there will be one going down, for
everyone travelling left there will be one travelling
right and because velocity is a vector the average is So the average force
zero. on one face is:
. This makes no sense for this analysis so rather than NLV/Z
® use average velocity we employ the concept of the v-3
root mean square velocity. ) . - - Nmw
3 The root mean square velocity or rms value is . 3v
calculated by squaring every value (so they are all W i R
¢ positive) finding the average and then taking the square © &ro 8sSHIng at
® root.
e The symbol for the rms velocity is T so now the ‘(.’
equation becomes:
P = Nmc2
3v
this is often rearranged a little to give PV=1 N mc 2 .
3 We are assuming that no forces between
or like this P = 7 N mc 2 which gives 1 p €2 the molecules disturb the uniform velocity

3V 3

where p is the density of the gas between collisions
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