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1 Answer each ofthe fo l1owing questions with Y (Yes) 凹 N 肘。). (14%) 


(的 AJoule-Thoms抽叫:pansion is an isenthalpic process 


(b) The intemal energy of an isolated system is constant whether it undergoes a reversible 

"阻 1口eve咽lbleprocess 

(c) 	For 血 irreversihle process at constant temperature and pre心sure ， the decrease in Gibbs 

energyislargerth阻 the non-PVwork do田 by the sys!em 

(d) The entropy is conservative for any cyclic process 

(e) The dissolution ofsodmffi chloride in water always causes a decre培tseinentropy

的 Theabsolute 回ro is unattainable 

(g)Mixingofonemoleof阻 ide旭1 gas at 1 bar 即d 300 K with two mole ofthe same gas at 

1 har and 300 K is a spontan開usprocess 

2. 	Considering Qne moJe of supercooled water vapor at 肘。C and 1.013 bar, choose the correct 

statementsι(5%) 

(1) Thewat白、 apor wi11 be spontaneously condensed iilto liquid water 

(2) 祖旭、，，'訂 vapor can be in equilibrium 、叫ththeliquid water. 

(3) T出 entropy of liquid water at 呵。C is greater than that of water vapor. 

(4) The Gibbs energy ofliquid water at 肘。C is smaller than that of water vapor 

(5) The condensation of wat臼、 aporat950Cisan 間othermicprocess 

3 Considering the following first-order parallel reactio肘， choose the correct statements. (5%) 

Reaction 1 A一-'-今 B 

6.(1 =150-T kJmor l, kj=1013 凹p(-lOOO 刊，.'
 

Reaction2. A~→ c 


AG=50-0.5TkJmor l, k)= 1O Il exp(_5000/'盯"
 

(1)At500 凡 the rate ofreaction 2 is faster than that ofreaction 1 

(2)At lOOOK， thespcci的 B is more thennodynamically stablc than C 

(3)Atroomtemperatu悶， thespeci的 B is thennodynamical1y stable than C 

(4) The ent出lpyofr開CtiOll for reaction 1 is greater than that of reaction 2 

(5) The entropy ofreaction for reaction 1lS greater 曲曲 thatofreaction2 

4. To produce more hydrogen from “ synthesis g尉 '(CO + H2) the water gas shift reactioll is 

的od
 

CO(g) + H20(g) - CÛ2(g) ~日h(g)
 

(a)CalculateKat 1000K 叩，d the eq凶ibrium extentofre叫ionstartingwith 叩開uimolar 

mixture of CO and H20. (b) Wha! percenl睡e would be H2 if the to凶 pres冶ure were 2.0 

bar?(c)Whatwouldbethee質b叫臼1 the equilibrium of adding N2 to the reaction mixture 

(背面仍有題目，請繼續作答)
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inaclosedstainless 的eel vessel? (d) What would be theKvalue at 1200 K? (16%) 

Given: Atl個OK， speci的Ilr}{' (kJ mor1) l1{Jo (kJ 恥。 rl) 

CO(g) -11 1.9的訕。275

他O{g) -247.857 -192.590 

CÛ2(g) -394.623 -395.886 

5 (a) Two moles of a monatomic ideal gas is expanded isothennally 阻d ，明白'sibly at 30"C 

from 10 to 1 bar. Calcu!ate q, w, Mf, ðU, t.G, M， 缸ld &') for the gas 

(b) If也'.ω18 exp扭曲~d into 血 evacuated vessel such that the fina1 conditiOlls are the same 

的 m闕， calcu1ate q, w, ðJ{, AU, ACi，叫，血 dMfortheg且 (15%) 

6. 	 (a) When one mole of hydrogen is oxidized ∞mpl前:ely to water at 25 0C, how much 

electrical energy can be produced using a fuel cell, assuming that there are no electrica1 

losses? 稿也泌的 the electromotive force ofthe 臼elcell? 

(b) 	When one mole of hydrogen is oxiclized completely in a Carnot 叩gine tbat operates 

between 500 前 d 300 K, how much ele叫.rical energy can be produced, assuming that 

the mechani臼1 energy can be converted com抖.etelytoelectricalenergy? (15%) 

Given: FωH站(l) at 鈞。巳 Mf' 胃 -285.83kJmor 1 ， !:J.{J" ~-237 日 kJ mor1 

7 AreactionA+B+C • D follows 也e mechanism 


A+B ∞ AB (1) 


AB+C一主ι→ D (2) 


in which the first step remains essentially in equilibrium. (a) Derive the rate law for the 

production of D, (b) Show that the dependence ofthe overall rate constant k on temperature 

is given by 

k=Ae 
-(lia+州 

where AH is the enthalpy change for the first 閃action， and Ea is the activation energy f(臼 

the second reaction. (1 5%) 

8. Foravan 如W晶"阱， (P+丟)(V-b)""RT Showthat (15%) 
y 

(a) Z~l+(b 主)主， in wh岫 z，叩開臨 the ∞mp'自sibilityfac間 
RT' RT 

朗(斗)，
… 

=主 
θV" Vι 


