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now use pv is equal to rt because i am using one mole of ideal gas one mole of ideal gas
i use pv is equal to rt this relation is pv gamma is equal to constant ok the question i
asked question i started with for an isothermal process you have pv gamma is constant it
is a quasi static process at every instant of time its in equilibrium and its your pv is
equal to constant this is your isothermal process what is the corresponding relation in
an adiabatic process remember adiabatic process is also quasi static but temperature is
not constant rather you will have pv gamma is equal to constant ok for an adiabatic
process pv gamma is equal to constant that is what we have to use when we want to do this
work done in an adiabatic process ok remember this constant if i called c isothermal this
constant is c adiabatic ok maybe i can write this in the following way that in an
isothermal process pivi it does not refer to initial state rather it refers to a process
ok maybe to be precise i use capital ok so pi vi that means isothermal process is a
constant ci for an adiabatic process adiabatic process on the other hand you have pava
gamma some other constant ca ok the subscripts here refer to the process not the initial
value now if i give you two isotherms or two pv diagrams not isotherms i correct myself
adiabatic process temperature is not constant so i give you two curves two pv diagrams
and ask you the question if one is adiabatic and other is isothermal which one is
isothermal which one is adiabatic i leave this question with you and in the beginning of
the next lecture we will come to that that given two curves in the pv diagram on the pv
plane ok i am telling you one is isothermal and one is adiabatic you have to tell me
which one is adiabatic and which one is isothermal but by looking at the curves or rather
looking at the slope of the curves this is a hint so our initial purpose was to calculate
the work done in an adiabatic process and adiabatic process is complicated you are going
from p one v one t one to p two v two t two ok earlier remember earlier we were keeping
one of them fixed in isothermal process i was having t fixed isochoric process i was
having v fixed ok in isobaric process i kept p fixed but when i have an adiabat ic
process all the thermodynamic variables change but there is an important simplification p
one v one gamma should be equal to p two v two gamma that is what i have proved for you
well now what is the work done i have to calculate wv one to v two and then pdv which now
i can write since this is always satisfied it is a quasi static process every instant
this is satisfied i can write it as ¢ adiabatic and then dv by v to the power gamma v one
to v two ok now all you have to do you have to do this integral and if you do this
integral you will find out work done i am not doing the integral for you you can very
easily do that one minus gamma p two v two minus p one v one this is the work done in an
adiabatic process automatic process is very complicated because all the thermodynamics
variable change but keeping this constant and that enables us to find out a closed form
expression for the work done ok and this is the expression for the work done and now pv
is equal to rt is always satisfi ed after all it is ideal gas so it is satisfied
initially also in finally ok so you can write this as r t one minus t two by gamma minus
one ok this is the final answer and gamma is always greater than one because cp exceeds
cv so this is the work done in an adiabatic process and i will come back to this in the
next lecture and what is the essence of today's lecture i talked about work done by the
gash and established for you that it depends upon the thermodynamic processes ok
whichever process you take it depends on the thermodynamic processes for example it is ©
in an isochoric process most complicated is the adiabatic process i have given you an
expression in the next lecture we will start again from the adiabatic process thank you
for today you






