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1. (10 puinis) A thermodynumic engine operates evclically and reversibly belwesn bwo
remparature reservadrs, absorbing heal from the high-temperature bath at 430 K and discharging
heat to the low temperature bath al 300 K. How moch heat is disearded to the low lemperalurs
bath it 1506 ) of hear is absorhed (rom the high-temperatore bath during each eyele?
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2. (1 points)  The spongest known chemical bond 13 that in carbon monaxile, CO, with
Bl enthalpy of 105 % 10F k) mol . Furthermore, the cRmopy ineresss 14 gasecus
digsociation of the kind AB S A + Bisaboot 110 ) mol ' K ', These factors cstablish &
remperaturs above which there is essenlinlly no chemistry of molecules. Show why this is so,
andd find the temperature.
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3. (8 peints each)  Coensider the combustion of methans (CH, ) eccurming a0 2500 K:

A0 Caleulate the wial masimu work that can be extracted from the reaction,
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By If this reaction is used wo drive an internal combustion enging wherein the exhausl is
remover] 10 a cold reservoir at T — 1000 K. calculare the maximum work that this engine could
parfiorm
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v Calculale the electrical worls that could be extracoed ﬂ'u:rm the reaction in a fuel coll {al

25001 K. )
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Cy I thus Teel cell can prodece 30 amps of curent, what is the power that it can produce?
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4. (10+10 points)

A A NINTIAz Ag galvanic cell is constructad in which the standard coll voleage 15 102V,
Calculace the fres energy changs al 25™C when 100 g of silver plates out, if all concentrations
remain ar thair standand valvie al | theoughout cthe process.
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H}  What is the maximum clectrical work done Dy e cell o ils suroundin
expenment if the 1on concentrations drap Lo 020 W7
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5. (2 points esch)  Brefly rutionglize the [ollowing observations regarding the cosmc
abundance of the elemeanrs:
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B)  Hand He comprise 88.6% and 11.3% of the atoms in the LIniverse If‘Jn"-""'-:‘5| |'-.’L-:’-*"I|.' ¢ o
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fr. (5 points each)  Write balanced cquations that represent the following nuclear reacticns.
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