will be equal wo the momentum change during one collision divided by the time
between collsions (Mewton's second law);

S(me)  Zmw,  mvl
Ar v, {

During it passagec back and forth across the container, the mobleculs may
collide with the tops and sides of the container, but this does not alter s x
companent of momentum and thus does not alter our resualt, [ may alse collide
with oiher molecules, which may change s ¢, . However, any loss {or gain) of
momenium 15 acquired by ather molecules, and beciuse we will eventually
surm over all the molecules, this effect will be included. So our result above is
mioll allerad.

The actual force due to one molecule is intermittent, but because a huge
number of molecules are striking the wall per second, the foree s, on average,
r.||.:i|.1'l:.' comsbaml. To caleulate the force due G aff the molecules m the comlner,
wie have to add the contributions of cach. Thus the net foree on the wall is

F [due 1o one maolecule]

F=(u +oh + -+ i),

where oy, means @, for molecule number | (we arbitranly assign cach maolceule
a mumber) and the sum extends over the total number of molecules & in the
container. The average value of the sguare of the © component of velocity is

3 3 3
— (A7 + LS + =i 4 LLrgs

(13-5)

Thus we can wrile the force as

Ly . 1

F—_l"'lr -
I "y

We know that the square of any vector is equal to the sum of the squares of its
COMPORETLE {thecrem il th;gljmu].mn 1! vy + v+ o foar any 1.'-|,:'||,|-|,:i.|1l.l i
Taking averages, we obigin

= PG % (PR §
Simce the velocities of the malecules in our gas are assumed o be random, there
i5 no prefergnce Lo one direclion or another. ence

= - Y- §
Combining this relation with the one just above, we gel
v =33,

W substituie this into the equation for net force F

moooar
F = T H.TI

The pressure on the wall is then

(| N

A 7 Al

ar

B (13-&. Prexsiine i JF gas
where V=14 9 the volume of the container, This 8 the resull we were
secking, the pressure exerted by a gos on ils container expressed in terms of

malecular propertics
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