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is the composite system ok in a closed loop what is the change in hot reservoir ok q 1
heat is released by the carnot and q 1 heat is extracted by the reversible engine so net
change in hot reservoir is zero no change no heat absorbed no heat released now heat
absorbed from the cold reservoir lets see okay this is absorbed g one minus w by the
carbon refrigerator this is released to the cold reservoir by the irreversible engine so
to the cold is or where this amount of heat is released this amount of heat is being
extracted from him so what is the net net is this heat absorbed from the cold resolver it
is absorbed because i have assumed w prime is greater than w so this fellow is greater
than @ well what is the net work done that is very simple w prime is the work done by the
engine should be positive w is work done on the kernel refrigerator that should be
negative so this is this is the network so what is the heat absorbed ok heat absorbed is
this from the reservoir at temperature t2 and network is this remarkably they are same
and you know it is not possible so the composite system is actually like an engine which
absorbs w prime minus w amount of eight and converts the entire head to work is this
possible no second law of thermodynamics says this is not possible ok second law of
thermodynamics tells us this is not possible i cannot have an enzyme which extracts some
heat from some reservoir here the reservoir at tl1 plays no role because no heat absorbed
from it or no head released from it in total so what we have network is equal to the net
heat absorbed from the reservoir at temperature t 2. so this is an engine that values
second law so it violates second law which means w is always greater than w prime
otherwise i will violate second law this implies w by q one is greater than w prime by q
what is this quantity this quantity is nothing but the efficiency of the carno engine
when it is operated as an engine and what is the this quantity this quantity is the
efficiency of the irreversible engine which i am already using as an engine remember
there is a crucial point w by g one is the efficiency of the cargo engine which in this
argument i used as a refrigerato r but if i operate a carbon engine as an engine then i
know this is the efficiency my mathematical arguments tells me that this quantity is
greater than this quantity so efficiency of a carnot engine must be greater than the
efficiency of the irreversible engine so this is the point i will stop the lecture today
what i have discussed i have told you about the possibility of perpetual machines of two
kind first kind is forbidden because it violates energy conservation that means the first
law of thermodynamics second one is violated because of the second law and then i showed
to you that efficiency of an engine is maximum for a carnot engine and that has a
universal form which is given simply in terms of the temperature temperature of the cold
reservoir t2 and hot reservoir tl so efficiency of a carbon engine is simply given by 1
minus t 2 by t 1 and this is the maximum take any its efficiency will be less than that
of the kernel engine furthermore efficiency of a carnot engine will nev er be equal to
one that demands t two should be equal to zero which means that i must reach absolute
zero temperature which i cannot and hence efficiency of a carnot engine or for that
matter any reversible angel will always be less than unity this is a fundamental law of
nature so this is where i will stop today's lecture you





