
Figure P12.103

103. ||| INT What are (a) the heat  extracted from the hot reservoir and (b) the efficiency for a

heat engine described by the pV diagram of Figure P12.103 ?
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Given Net work 40J for one full cycle
Hints Use the 1st law for one full cycle
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Given Net work 40J for a full cycle
Hint Use the first law for a completecycle

1stLaw
total Sethtotal Wtotal

Qtotal InRCT Ti t 40 J

Qu 180J 100 J O t 40 J

QH 320 J

e I Is 12.5
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a b 1st Law QH DEth t Wab
what 5 bEn DE a ZNkBsT 3znR AT
what is stab PavasMRTA

PbVb mRTs

stab Ts Ta met Pbb Pata

Seth MR stay 3g Pbb Pak
Ehr Zz zoo xPpa 600 15 3 40003Pa frooxcitem3

s En 240J

Waba this is harderbecause it's notconstantp
W ab is the area under the

cure

areaoftriangle area ofrectanglebelow L
Was Iz sup Pall t pa.su

Pbtpa su 200203Pa 400 0 6m37

Wab 80 J

u a b summary
Q H Was t A Eta

80 J t 240 J 320 J

Here is a longer
solution working
througheach

processstepI
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what is net work the area inside the

triangle W PbPa Vc
200 103Pa 400 15 3 405

342 GL e 0.125 12.5

Shortcut 1stlaw for fullprocess
Q total AEthotione t Wtotal

Qa 180J 100J O t 40J
completecycle Ihop su

Q 180 1 loot 40J 320


