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{!! Questions



. Define the heat:capacity at constant volume and show that

^ / au\' u,=1.-l
\ATJ'

The symbols have their usua,l meadnge.

The internal combusLion petrol engine can bn modclled or the olto
cycle. The four slages con8ist'ol

(a) an adiabaric compression fiom lpx,V1) t.o (p ,V2)
(b) an isochoric pressure increase liom B to pr.

(c) an adiabatic expansion from (p2,V2) to (pa,V1)
(d) an isocboric pressure decrease lrom pa to .P3.

Skctch rhe PV diagram for the above cyclic pror"ess. As€uming thal
the ga^6 behaves ideally with ihe constant heat capacity fina th! teai
input during the process b and heat output during the process d and
hence show that the efiiciency of the cycie is

4:1-+f?*l

wherP Lhc comDression ralio r - ]+

A gas has lhe equation o[ state

P(v-b)=RI:
(i) Write down Maxwell,s relations arrd use them to show that the

irtemal enersy U is a function of only ? by finding (ff), and
( a.!!\

(ii) Show thar for an adiabatjc expansion

P(V - b)1 : conatant

where -v = ff and Co - C, n. Tbe symbols ha\e rheir u6ual
meanlngs.


