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iﬁﬁﬂHEﬁ%&Tﬁall molecules present in the container per unit time and net momentum transfer
will be this quantity i have written with summation here where some extends over all the
molecules i have and then if i calculate pressure which is just dividing the net momentum
transfer per unit time which i was interested in so pressure that this system of gas
molecules with excerpt on the wall of the container will be given by net momentum
transfer by 1 square and which you can see see p one p two etcetera so p one is just due
to momentum transferred by the gas molecules one p two is just the momentum transfer by
the gas molecule two and so on third thing or the last thing in this regard so that tells
us the physical origin of the dalton's law of partial pressure finally if two gashes two
gases maintaining same pressure and temperature we allow it to diffuse allow to diffuse
you can very easily argue that diffusion rate what should be the diffusion rate how fast
they diffuse it diffuses because they have a rms velocity and they want to spread out so
one molecule spreads into the other now rate if i say can simply be proportional rate
simply be proportional to r one by r two simply be proportional to v one again rms r
emember whatever i am talking about rms and we already have seen rms m vrms is simply
given by three p by rho so if you substitute this the rate of diffusion will be inversely
proportional to density so how do you get it i repeat the argument the argument is the
following that two gases same pressure and temperature are allowed to diffuse one is
diffusing into the other gas is coming out of a cooking gas cylinder and diffusing into
air so i expect the rate of diffusion how fast it diffuses ok now r 1 by r 2 should be
proportional to how fast the gas molecules are moving so that will be given in terms of
these rms speeds and if this is given in terms of rms we know the expression of rms okay
if i substitute it back here i will find out this rate is proportional to ok inversely
proportional to the square root of density ok this is called the grams law of diffusion
all these things we have say are experimentally measured ok and kinetic theory though in
kinetic theory we are talking about a microscopic description microscopic description
given in terms of velocity distribution which i told you that there is a speed
distribution there is a velocity distribution there is an rms speed but all the
experimental observations which we make can be reflected here since i talked about last
two minutes of today's thing since i have talked about so much about the diffusion in
last two three minutes i will try to tell you something now we have assumed all through
which i will complete in the next lecture that i have been telling you that see i am
dealing with gases which are not colliding except for the wall when i calculated if you
remember the momentum transferred and hence the pressure i was specific this particle is
not having any collisions it is successively bouncing back and forth between the two
walls of the container and this is obviously a very very drastic assumption ok now there
is a concept if i keep a gas here there is a concept its called mean free path ok mean
free p ath cache molecules collide and there is a concept of mean free path if you see
gas cylinders gas leaking out of gas cylinders they do not go uniformly ok if you could
see ok by a microscope how the molecules are moving they will have some zigzag motion
because there are collisions between the molecules between the molecules there are
collision between the gas molecules this is an important thing what is mean free path
mean free path is average again the word average is very important average distance that
a gas molecule traverses between two successive collisions two successive position this
is a very important concept because you know what we have been doing is very idealized we
have to come closer to real world and you can find out that which i will do in details in
the next lecture that its roughly proportional to n pi ok d square with some constant
here which i cannot find out ok you can check whether i am writing this expression
correct density of particles density of particles a nd this is the diameter of the
molecules so i am assuming molecules have a finite size ok assuming molecules having a
finite size this is the diameter of the molecule this is the density of molecules now if
you assume the limit this i will prove in the next class i am just telling you a bit
about it if we assume the limit n goes to zero or d is zero ok they are very very small
impo in compared to the other length scales of the problem this quantity is very very
large and the approximation i was making that there is no collision ok between it hits
two walls ok and i neglected all the collisions that is not true if n is very large and d
is appreciably large if they are very small this fellow goes very half very high and i
can make this approximation so here i stop telling you that there is a role of finite
size ok and you see i always talked about low density so that mean free path is very very
large ok there is a size of the there is a size of the gas molecules that has to be taken
in c onsideration that brings in the concept of mean free path that is useful in many



many cases even if you consider free electrons in a metal and you consider the
conductivity you use some free electron theory and that free electron theory also needs a
concept of mean free path i will stop it here today thank you you





