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Let’s label these steps as (1), (2), and (3). The initial pressure is 5x10° Pa, and y = 5/3. We'll
need the temperature as well: Ti = PiVi/nR = (5x10°)(2)/4(8.3) = 30,120 K.

For (1), AU(1) = O (process is isothermal), so Q1) = W(1)

We've worked out previously that, for an isothermal process,

Wy = nRT, 1n¥—f = 4(8.3)(30,120) In3 = 405,459 ]

For (2), heat is clearly removed, and we don’t need to know how much for finding the
efficiency. The work is easy, but we will need to know the pressure:

PiVi= PV = Ps = Pi(Vi/Vs) = 500,000(2/3) = 333,333 Pa

W2 = P AV = 333,333(2-3) =- 333,333

For (3), there is no work done, but to find Q) we’ll need the temperature at the end of (2):
T=PV/nR =333,333(2)/4(8.3) = 20,080 K

Then, Q = ncwvAT = (4)(3/2(8.3))( 30,120-20,080) = 499,992 Jeq.

The efficiency is then

_ Wqy+Wg) 405,459 — 333,333

= = 0.080 =8.09
Qy 405,459 + 499,992 %

eff



