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nv whose speed lies between v two v plus dvi put a another constant ae to the power lets
say i call it b this time bv square dvi am not telling you what is a what is b but again
b can be argued out remembering that exponential minus bv square should be dimensionless
ok so this is the distribution this is far advanced but i just wanted to tell you that
what is average we often see in books that the people talk about i will talk about
average over some distribution whenever there is a probability there is a probability
distribution and if you ask me what is the average speed average speed you can calculate
taking the integral of this form here given here so this is the average so we talk about
average velocities average kinetic energy but let me ask you a question now i have random
motion of the particles ok i am inside a container ok and here i have two boundaries let
us say this is my boundary one and this opposite phase is my boundary two now if it goe s
randomly with equal probability with velocity vx in the positive direction equal velocity
minus vx ok in the negative direction if this is my x axis let us say this is my vx axis
if you like it goes 1like this with vx and comes back again with minus vx what do you
expect to the average to be i will tell this answer later i just don't want to tell you
but its obvious since particle are moving in the equal and opposite direction with equal
probability there is nothing that distinguishes plus vx and minus vx if you look at this
expression it is given in terms of v x square so there is a equal probability of having
vx and minus vx because it is given in terms of vx square probability is given in terms
of vx square so average you would expect to be zero and that is indeed the case ok now we
have next what i will do in the next set of lectures i will put ideal gas in a container
and try to form an equation state which is pv is equal to one third mn lets say v square
average i will explain t he meaning in the next class this v square average is actually
averaging in this sense so what i told you today that there are two approaches to study
the thermal properties or equation of state of a gas or for that matter any system one is
kinetic theory approach where you go microscopic other is thermodynamic approach in
equilibrium results would be the similar i have started with the kinetic theory approach
i have tried to tell you what is a probability distribution how do you talk about
averages ok and the next lecture which i am going to say take i will go to the details
todays were more like preamble and introduction tomorrows or whenever our next meeting is
i will tell you about the equation of state already it is very close to what we know
about pv is equal to nrt can we see that from here i told you in the beginning that
temperature is related to the average kinetic energy can we see it from here how do i get
this form at all what is pressure pressure whose pressure particles are hitting the walls
of the container and that gives me a force distribution there is a momentum transfer this
momentum transfer will be related to pressure and i will arrive at this form in the next
set of lectures thank you for today you





