An ideal gas undergoes a four step cycle as shown in the
P-V diagram below. During this cycle, heat is absorbed by
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(¢) From P-Vdiagram,
Process 1:

P = constant, Volume (V) increases and temperature (7)
also increases.

Work done, W= Ipiﬂ" = positive,

AU= -J;—nRﬂT = positive

Therefore heat is absorbed by the gas
' AQ=AU+ AW

Process -1:

Volume V= constant, Pressure (P) decreases.
Temperature ( T) decreases.
PxT
W=[pdv =0

AT 15 negative and AU = —J[nﬂa?“

2
AU in negative.
AQ= AU+ W (Negative)
. Heat is rejected by the gas.
Process 3:
P = constant, Volume (V) decreases.

Temperature (7) also decreases.
W= PAV = negative

AU= -‘%nRﬁT = negative
AQ = W+ AU= negative
. Heat is rejected by the gas.
Process 4:
' V= constant, Pressure (P) increases.

W=[pdv=0
PV=nRT = Temperature increases

AU= {-nﬂﬁ?‘ 1s positive

S AQ =AU+ W=positive
Therefore heat is absorbed by the gas.



