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說明 1 請iit題序作答並標明題號，可使用一般計算機
 

2. 計算題需寫出計算過程，只寫答案不給分 

3. R= 8.314 J K 1 mor l "" 0.082 atm L K 1 mor l, h=6.626xJO.J4 Js吟 
4. gr叫吋 st 主 te wave funct lOD ofH atom: (πao3) 山 c 心

(一)單選題 11 題，每題 6 分，共 66 分，答錯不倒扣 

(l )J fa hypothetical engme e吋acts heat lqh1 from a hot smk of ternperature 

l'h. and releases heat lqc1 to a cold sink oftemperature Tc, \\111瓜 's the 


minilllUlll value of lqc1 ? 


(A)T" Iqòl /T, (1l )(Tò-T,)lqòl !Tò (C)(Tò-T,)lqòl!T, (D)T, lqòliT; 
(FITòIqòl !(Tò~T，) 

(2)At 35 cc , the vapor pressure ofchlorofom1 is 295.1 tOlT, and that of ethanol (eth) 

IS 102.8 torr. A chloroform-ethanol solution at 35 "( \\'ith Xe,h""O.2 has a vapor 

pr品叫了eof3日 4.2 torr and a vapor compositlOn ofYeth""0.138. Ca1culate ð. G for the 
mix.mg ofO.2 mol ofliquld ethanol an cJ 0.8 mole ofhquid chloroform at 35 "c 
的)-1282 J (B)-62.\ J (C) -524 J (D)-726 J (E)-699 J 

(3)At 1 alm prcssure , ice mclts at 273.15 K wlth ~\HfuSLJn"" 601 0 J mor1 The density 
。flce is 920 kg m-' , and the density ofliquid water is 997 kg m 、 Wbatprcs叫re 

(mbar) 的 required to lo\\-cr the melting tempcrature by 5.00 C7 


(A)6J8 (刊)726 (C)825 (D)882 (E)954 


(4)For a sollltlOn of elhanol (density= 0 寸89 g!cmJ) and water (denslty= 0.99R g/Clll') 

a1 20 "( WhlCh has a müle fractio泣。f ethanol of 0.2 , thc partial molar volume üf 

water and ethanol is 17.9 cm3/mol and 55.0 cm3imol, respectively 
What volume (m crn') of pure ethanol is r臥:}Uircd to make 2liters ofthis solution'! 
(入)921 (B)826 (C)964 (D)I016 (E)1108 

(5)The rotational constant of I:C !6日1150.39021 cm-1 Calculate the bond length 

(in pm) ofthe molecule (m(11C) "" 12 II cxactly, m(他0) ~ 15.9949 u) 


(A)128 (B)108 ((')116 (D) 1l5 (E)142 


(怕6)Ca1c叫叫叫出 e the mnean pot何叫出叫1 叩 of an electron in the 叫叩l吋吋 of a陀 ulat臼 了 叩 en a en叮gy 叩 grγOunli > ltla d state 
h】抖Y付吐世叫《

(抖A)
y

-e'耳/(付4π p吋晶圳叫 (侶 圳之勾忱悄/呵刊(何吭仇a (Cf 2nπ恥。)Ti:f;巳削οoa 0)o B)-é 8π 丸叫。，) 叭叫)_e2/(伽 (0)-0' ， (2咐。)430
! 間的('0叫 (背面仍有題目 j青綠螃作客1 

http:h=6.626xJO.J4
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(7)At what radius in the H atom does the radîal dîstribution funct \On of the ground 
state have 50 per cent of 1t5 maximum value? 
(八)1. 10"， (B)2.08a, (C) 1.63ao (D)O.56ao (E) 1.85ao 

(8)Consider a partic1e in a cubîc box 、，Vhat 1S the degeneracy of the level that has an 
energy 14i, times that of the \owest leve1? 
(A)2 (B)3 (C)4 (D)5 (E)6 

(9)WIllCh term doesT門 't exist in the configurat \On 2p l 3d l。

(之)中1 們l'D， (C)'P, (D) 'n, (E) 'P, 


(l O)The equi11brium A ~=全且+ C at 25 0 C 1S subjected to a temperature jump thal 
slightly increases the concentrations of B and C. 1l1e measured relaxation time is 

3.0μThe equ iJ ibrium constant for the 勾引e血的 2.0 X 10.16 at 25 0C，叩 d the 
equilib討 um concentr，肘ions of B and C at 25 0 C are both 2 日 x 10.' mol dm 令 
Calculate the rate constant (in 5.1) for the forward rcaction 

勻 

(A12.6x lO'" (日 )5 .4xl0'" (C)6.7x lO' (D) 1.7x 1 0" (E)8 .2xl0" 

(11 )The gas-phase d肘。mposition of acc t1c acid at 1189 K proceeds by way of h\o 
parallel reactions 


())Cll、COOH → CI4 + CO2 k] =-- 3.74 s.] 


(2)CH,COOH • HzC=O ~ H20 k2 = 4.65 5 

What 15 the maximum percentage yield of the ketene CH 2CO obtainable at thi~ 


temperature? 

(A)26% (B)35叫 (C)41% (口)46% (E)55% 


(二)計算題 4 題，共 34 分 

(12)Gi、 en that (aU/aT)p= C、+ x , where x 1S a func tÍon ofα，肘，叩d \; 
derive the mathema t1cal expre凹的nofx. (5%) 

(1 月A gaseou$ sample consisting of 1.00 mol molecul自 is described by the equation 
of state pVm = RT(1 - Bp). Init1311y at 373 K, it undergoes Joule-Thomson 
expans \O n 企"Orn 100 atm to 1 日 o atm. GIyen that C~.rn = 5/2且， μ =0.21 Katm 1, 
B c-- --O.525/T K atm-' and that the"e are const阻t ovcr the tempera叫re range 
imolved、 calculate !J.T and 占S for the gas. (12%) 
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(14 )Conslder a consecutive unimülecular reaction 

k , kb 

A 工--==> p 


(a)Derive the expression of [f] and [P] m tenns of [A ]0' k., kb, and t 
(b )Plot [Il and rPJ vs. time 00 the same plot 

(Note: The solurion of dy/dx - a y --" g(x), where a is a c凹的lanl 

IS e凱 y== SeJ'g(x)dx + c) (1 3%) 

(l 5)The charactenstic emlssion from K atoms when heated is purple and lies at 
770 nm On close inspection, the lllle is found to have two c10sely spaced 
components, one at 766.70 nm, anιthe other at 770 ， 11 凹n. \Vhat are the 
possible tr叩凹的ns occurred? (4的


