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1. Establish the Maxwell's themodJmamic relation. fas) faP)
\at, )r- lar )v

i. Show that for any simple hydrcstatio system

(a) ds=c 4!J9!\ o,'r \ar ),

ft) c--c. =r(y) (9L\ =[(Su) ,r\(qr\' \ar tP\ar)v l\dv )r )\ar1o

Henoe prove that for a pedect gas

CP-Cv =R

A Van der Waal's gas has the equation of state
/\
I p - a1,,l(v _b)_ Rr\ / v-)

and has the specific intemal energy of

lJ =C,,7-9+const.V

Show that for a Van der Waal's gas

, 2a(V -b)'z
RTV'



2. What is a hear engine? Oblain a general expression for ils efficiencv.
I xplain what is meanl by reversible and irriversible engine?

Diaglatn for the ideal gas cycle is shown in the figure below. All processes Bre
quasi-static and the heat capacities are constant. prove that the th;rmal efficien
ofan engine performing this cycle is

,=1-,lro-r,1' 'Lrt-rz].

'Vlh.te y = 9z


