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B 卷普通化學(30 題[1-3呵，每題 1 分)、材料熱力學(20 克是 [31-50J，每星星1.5 分)、有機化學(20

題[51 月J，每題1.5 分J' 滿分 90 分 s 剖扣至零分為止。	 I

料自名稱 普通化學	 l 

每趣海 4還卜每「題答對得 1 分!答錯倒扣。 25 分 e 

1 Howmanyσ 血ld lt bo江dsaremthemole心ule， tetracyanoethylene? 

@5σ 血d9χ 噎 6σand 8 r: (99σ 叩d9" @9σ 叩d 7π 

2. 	Forap缸tωle in a CUblC box, how many degenerate energy levels have energy equal to 

14h2!8mL2? 

曲 @8 (Þ 8 @ 12 

3 	In the best LeW1S structurc for IC13, the formal charge on 1 is 

~-1 @ü (9+1 @+2 

4. As K20 IS added 10 water, the solu巨叩 is basic becausc it conlams a signific個t concentration of 

@K' 吾K 20 (þ 0 2 @OH 

5 Consider the reactlOll, A+B今product怨， which has the rate equation，則e=k[Al The concentration 

ofA falls from 0.050 M 10 0.015 M after aperiod of lO mmu!es. What is thevalue ofthe rate 

consl阻t， k， forthisreac!lOn? 

也17 min.1 @O.12min一(9380 mi鬥 t 但 2.6x10.6 min , 1 

6τncat凹lIic number of titanmm is 

@ 8 吾吾 ]] (þ 22 。 4的 

7 Calcula!cthe munberofmoles ofCr ions m 175 Lof 1.0 x 10'] 孔1AICh 

@ 1.0 X 10-3moles @ 1 75 X 10-3 宜。 les (þ 3 ,0 X 10-3 moles @ 5.25 x 10.'mole 

8 Predict the shrft in equilibnum position that wi11 occur for the fo11。、"ing process when the 

volume is reducoo. PC13(g) + Ch(g) = PCls(g) 

也 10 the nght @ to thc left (þ unchanged @ al1 c。叮，，" 

9. Calculate the Ks~ value f(位 blsmuth sulfide (BI2S3), WhlCh has a solubility of 1.0 x 10.15 mo llL at 
25 Q c. @ 1.0 X 10.15 @ 1.0 X 10"30 (Þ 1 1 X 10"'3 @ 1 1 X 10"75 

」一一一一一一一一一一 -----.f貧重盟主墨且主壁壘作答
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10. Which of the following substance has the highest positional prohability at a given temperature 

solidC間， IiqU1d 仁屯， gascous CO2, and CO2 dissolved in wat位?

@甜lidC02 @ Iiq'ωdCO) 

。 g，"曲usCO; 。 CO2 dissolved in wat巳r 

11 、明1ich substance of the fo l1 owing reaction IS reducing ag凹的 (the equation is not balanced) 

Na2H2P02 + NiS04 • P+ Ni+ H++ HPO/-+H. 

@Na2H2P02 @ NiS04 (Q HPOl" @ none ofthe above 

12 明屁也h ofthe followings wi lJ you apply for neu• ralizing 25.0 ml ofa 0.350 M NaOH solution? 

@ 1.0 X 10-2LofH2S04 申 l.OX 10-3 Lof Hl\'03 

。 8.75X \O.3LofCH3COOH @8.75X lO•zLofO.lMHCl 

13. The K. values are given 1ll parenthesis for the followi月此也
 

HF (7.2 X 10.4), HNOz (4.0 X 10.4), HCN (6 .2 x 10 丐， NW+ (5.6 X 10,10) 


、Nhich oftbe following sequence 15 correct? 


@ BascstrengthF<N02 <見。 <CN


昏 Base strength F- > N02 > H20 > CN- > C1 


。 Base strength cr< F < 1\0 , < H20 < CK < NH3 


。 Base srrength cr < H20 < F < N02 < CN' < NH3 

14 , 	The Dalton's law ofpartJa1 prcssure can be expressed a的


也P古巴戶 (P 1 +P2 +P3)/3 @ Prutal=P1+p22+ P33 


(j) PTot•1= (P 1x P2 X P3)1!2 @ PTot.1 = P1+ P1 + P3 

15 	 Which ofthe following has the hlghest first i叩i.lalÏonconstant?
 

@ H2S @ H2Se (Þ H2Te @ a1 1arethesame 


16 , Wluch compo叩 jlsm 叩hd stale at room temperature? 


也SiCI4 @PCI3 <DS2Ch @AICh 


17 	Asample ofhydrogcn gas has a yolumc of8 .56 Lat a t凹lperature ofO Oc and a pressure of 1.5 

a訂n. Calculate the moles ofH2present in this gas sample. 

@ 0.38 mole @ 0.5 2 mole IÙ 0.57 mole @ 1 14 mole 

18. Most transition metals have more than one oxidation state. Wh ich ofthe following elements has 
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the most number of different oxidation states? 


@Cr, @Co, (Ç) Mn, @Ki 


19, Regarding to thc titration ClITVe, whic才10fl1褪色110、'ffilgstatements1smc 叮 ect. 

@the equivalence point of a s甘ong acid-strong base titration IS pH 7 

4吾the equivalence poiηt of a tìtration of a weak aCld with a strong base is pH 7 

iþthe eqU1\'叫ence point of a titration of a weak acid with a strong base IS great叮 thanpH 7 

。也e 問uivalence pOint of a titration of a weak base w地 astrongacidislessth血 pH7 

20 , In 、 hich ofthe fo l1owing molecules lS the “'rule ofeight" vîolated? 


@ CaO @ ).ñ4F (Þ SF6 @ Na2S04 


21 	 As cerium (III) carbonate pe叫出ydrate is heated strongly, it decompose活的 yield carbon dioxide, 
cerium (ill) oxide, and water vapor. How m血y moles of carbon dioxlde can be obtained by 

complete1y decomposing 2 mol的 of cenum (III) carbonate pentahydrate? 

也1.50 ißl3.00 C4.50 Q6.00 

22.\問llch ofthe following best d甘℃討hes the hybnds used by S m the sulfite ion, solη 


"叩 @Sp2 <<)s中3 位 d叩2
 

23. The Bohr radius for n=1 is 此， thercforc the radlUs for n=3 is 


@3a., @9ao <<)6ao @12a。
 

24. A buffered solution contams 0.50 M acetic acid (HC2H302, K. = 1.8 x 1。可阻d 0.5 M sodium 

acetate (NaC2H30 2). Calculate thc pH ofthe solution 

@ 4.74 動 2.37 岱1.8 動。 9 

25.ln the clectroplating ofCu m CUS04 soluÌl凹， how many mole污 ofCu lS reduced when 1.93 x 

105coulombs of elec扣cchargωare passed through the e1∞trolyticcell? 

@ 0.5 , @ 1.0, ~， 2.0, @ 4.0 

26. Which ofthe fo l1owing half-cell r且ctlOr這 has the hlghest st扭曲，d ，己:ductionpot叩t1al? 

@ Ag+ + e' .... Ag @ Zn2+ + 2e'.... Zn (þ Fe2+ + 2e一→ Fe @ Cu2+ + 2e • Co 

27 Preclpitation may be Obi凹rved in which of the following solution? 


@ Pb(N03h+ water + Na2S04 @ NH4Cl + water + NaOH 


。 NaN03 + water + NaCl @ CH3CüONa + water + $ucr田e
 

L主亟益率還且越盤盤盤
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28 、 Nll1ch ofthe followmgs has the greatest dipole mom曲。
 

@ HF 串 Tol四@cyc10hex阻 @HCI
 

29. Which ofthe followings is 也e correct name for CuCll? 


@cuprouschloride @ copper dichloride @ cupric chloride @Choro-c叩0"
 

30 , 'Nhich ofthe following el此徊。lytes is commonly used for automotive battery? 


也 LhS04 @ K2岫104 (Þ PbSÛ4 @ NaCl 


(31-33) The molar Gibbs free energy ofmixing, 6.GM, for anA一B binary ~solu臼叩 atthe 

temperature T is shown as the 缸gure 
ðGM

Y: 
Xa=O X叫 Xa=l 

31 For 叫ch a 501utío血，也e solid solubility ofA in B at temperature T is 

@ 1, @ l-XB1 , (Þ XB1 , @ noneofahoveiscorrect 

32. !J.GM(X趴) 

@ XR1 a+ (1 -Xm坤 @戶(Ç) õ; @ none of above is c闖闖 

33 	 Ifthe activity coefficients, YA and 嗨， are both smalIer 由an 1, th間


@帆1=(1-XB1 )RTln(1-XBJ ); @ 1a: 1<(1-XB1)RTln(1-XB1); 


。 IßI=RT1nXB1 ， @IßI>RTlnXB1 


(34-35) The molarexcess Gibbs frce 血e屯yoH臼茵的on of solid solutions in the system Ga-Cd can 

b"可resented by- Gxs=10,800Xo.Xcd J 

34. Ca1cu1ate the activity coefficient ofGa in the solution of Xa.=O.6 at 700K 


@l肘@ 1.35, (þ 1 75, @ 1.56 
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35 	 Ca\culatc the activity ofOain the solution ofXG."'O.6 at 700K 

@O恥@ 0.78 , i1l 08\ , @ 0.94 

(36-38) A temary phase diagran> of system A-8-C at temperature T is show羽 below 

C 

LY J!.. 

的ï/ .p、的\ 

AL =二二三二I--'B

36. Whichofthe follo帆Img composltωnsistheclose到 t。也e composition of point P? 

面10%A+20%B+70%C， @ 50%A+30%B-'-2肘。 C;

已 35%A+20%B+45% 己， @ 30吵。A+咕咕B-'-25%C

37 The pointP 

@ is a homogeneous solution , 唾 conl刮目 twophases;

(þ contains three phases; 。 is an cutcctic compositlOn 

38. Ahout 由的 phase diagram, which ofthe following statement is NOT correct? 

@A岳， 8-C ， C一A al1 have a complete range of solutions at temperature T; 

@ the end compositions oftie Ji nes 缸， d叩開 dent on the temperature; 

~ it is possible that A-B-C may form a homogcneous Iiqmd solutíon; 

。 A， B, C all exhibit a ltmited 目lubility in the other components at temperature T 

39. The fugacity ofpure i is denoted as);" and the fugacity of componcnt i in a condensed solution 

is denoted as};. Wh ich one ofthe following statements is NOT correct? 

區~ Ifthe vapor i 1S an ideal gas, thenJ. =p,. (p, is the partial pres凶ueofvaooriover 咀" 

solution,) 

@ };"=P,o (P, is the pressure ofpure vapor i)O 

(ê, The activity of component i in the condensed solution is a,"" /.It:' 

。 a，=ÀÍ (X;: the molar fraction of component 1) ifthe soluti叩 is an id回lsolutio Il


(背面仍有題目.請繼續作答)
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40 The heat capacity (cp) of copper is 23 l/mol向Kat\a個1. What is the enthalpy of 1 mole iron at 

598K, 1 atm? 

曲目的(598/298)J ， @6.9 叫，


已 13.754 kJ, @ noten凹gh information for calculation 


41 	 Inreality, the 巳ntropy of compound or elements at 0 K 


@ will be zero due 10 lmmobile aloms, 

昏 may be positive due 10 the presence of isotopes or glassy phase 


。 will be negative due 10 completely ord臼 edstate;
 

@ al1 ofabovearepo鉛ible
 

42.Pr巳 ssure is usually plotted a的 afunctionoft巳mperature in the ph2血 diagram of one component 

system, when dP/dT i8 positive 血=g也.etranslÌl恤金。m liqUId state 10 so1id sta.le, which of the 

followinglsm師 

@ the volume change 企om hqmd 10 solid i5 decreasing 


@ it is endotbermic react盼吼


自由e density change from liqmd 10 so1id 15 dec汀"easmg
 

@ non巳 ofabovelscorrect

的In thephωe diagram ofH20 system , pressure is plotted a.s a funct lOn oftemperatu時， the 


relationship betwe間dP!dT and 也e volume chang叫atent heat may be d叩開dfrom，


@v血 derWaalsequatlOn，串 Laws ofthermodynamics , 


。 ClaUS1us-clapeyr叩 eq且t，帥@ Gibbs-Duhem equatlOn 

44.1naone 叩mponent system, when GJbbs free 叩ergy lS plotted as a funct lOn ofpressure, at 


constant tempcratu凹， genεrally， for vapor phases, you WJll see 


也"甘創出1 hne with negatívc slope; @ a straight lme Wlth positive slope; 


~ a curve with pos1Ìive slopes、 @ none of above 18ωrrect 


45. 	On a P-V diagram of a real gas, what does the curve look like in a region showing gas/ hquid 

two phasc mixture? 

面 The curve shows neg帥veslope 

@ The curve shows positive slope 

(þ The curve is p訂 allel (horizontal) 個 1ho 血的 ofvolume

昂 None of above lS correct 
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46. IfthecomponentAand component B in a bmarysolutionA.B obeyH間方's law when the 

恥.olarfractionofsoluteisle明白血 0.1 The partJ al pressure ofA in the H間1個 solu位ono血 b， 

'XP'自明d aSPA =O.06XA atm 血d 也epartia1 pressureofBintheH缸rian solutíon ca且 b，

，xp闊別edasPn =O.06Xs a'回 at 298K. Assume PA0 =O.04atm 祖dPBO=O.05 a恤， wh叮叮AO and 

PS0 represent the vapor pre明ure海 of pure A and B respectively V們1扭曲e Henry's law is 

applicable, the acnvity coefficients ofA and B ar巳 

@ 0.66 and 0.833 @1.5 and 1.2 tÞ 1.5 and 1.2 @ Q ， C扭扭dO.03B 

47 、Nh】咀 anega位N盯 e 

PBO=O ,04 “1ma'

組

、吼凡
喃

h
t

efollowinεpm咱a 叩hi此ch oft血 叫lpressureofAandBmaybe 甘u，
晶。 057 alm and 0.002 atm 直 0.072 atm and 0 ,01 atm 

@ 0.018 alm and 0.0025 atm 。 0.057 atm and 0.0015 atm 

48 Regardmg thc dcfillltlOll of en↑halpy(H) 阻d 阻tha1們 change (I'l.H), wl11ch one ofthe [0 1l0Wl月 

staternentslst悶 

@ H does not have an absolme yalue 自 J Ile~叩開ð.H represent an endotberrmc re耐心n 

I,Ç; ll=O for elements 111 thelT stable s叩e at OGC iJ)ì noneofabovels correcl 

的功.111ch one of thc followmg therrnod)ll阻lC relation~ IS COITcct (Wlthout considenng the 

chemlcal potential。
 

@ S=(， @ jJ= T=(iHl，
刮/匈p， V=(ãi/ôf月rt;; 仰/的品昏 品.)y. 

50. 	Which one of the 必llowmg properties (or state variables) is intensive (tha↑ d呻叩ds on the Slze 

ofthesystem)? 

@ 103 cm3/mole, @ entropy, {Þ en也a1，部 @ intemal energy 

(背前仍有題目.請繼蜻作揖
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51 、N1uch ofthefollov.月 desc叩 tlOns regardmg to 閉目 tlOmerSlscorrect

心 Eo四tlom訂s have the same con:fi guration, but dl也"erent confonnatlOßS 

@ Configuration of enant10mers can change by br巳akmg chenuca1 bonds 

(þ A ffilxture ofunequal numbers ofmole況cules ofeachen阻Ìlomerlsarac位nicform 

@ The mlrror images of enantlOmers is superimposable 

52. For cychc hydrocarbo凡 WhlCh ofthe fo1iowing descriptlOll is \VRONG 

II Smce thc ring C's are s/-hybndized，也ey may be chlra! centers 

意 fhenngs甘3m can mfillenCt the stabilit\ ofmole心 ules

。 The tWlst-boat fonn ofcyclohexa血泊 lesB stableth叩 thechru.rform 

1)~ Cyclohexane mim的"郎 itsnug stram hybemgflatra• herthanpnckered 

53\九'":1IC;1 orthe foll叭叭llgatomshasthehlghe吼叫tTU(Jmõgan咒仗、

企(ß Cl (Ç Br 也 1

夫4	 Tht dlPole momem ofthe bond 

當 lsge肘ratedmtheelectnc 位cld 巷 d白了 eases aunngcry吼叫h.l atiOn 

cÇ'; 15 related to bond polarn} q)) 1郎自由es with bond s位"ength 

55 、的u比 of位le following molecul臼 docs not fonn hydrogcn bond 

I~ Polylactlde @ Toluene ~ HF @ HCl 

叮叮'P'中aratiOn of Gngnard r且gents 虹旦旦旦旦自d 

@ AlkyI Halide @ Magnesium <D Gennamum @ Org祖lC solvcnt 

57 	 Which following description about the alcohol ox泌的iOnlS 些且丘E1? 

@ OxidatlOn of a primary alcohol r臼ultsin血 aldehyde

骨Oxidation of a secondary alcohol create悶 akctone 

@ Oxidation of a tρrtiary alcohol gives a peroxide 

。 Oxid甜叩 ofapl立nmy ，]∞hol produces a carboxyhc 叩4 

58. UV-vis Spectroscopy provides the infonnation of 

二也叫ecularfo叫a 刊u門
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59. Inthe SN2 閻部tion， thele前 inggroup:
 

@isfromarurection1200 恥~'ay from the attacking nucleophiltc 


@ is displaced by the attacking nucleophilic 


@prefersωbealessstableamon 


@prefersωbe a weak acid 


60. Ketone i8 difficult to be oXldized. However, lf a strong oxidation agent IS utilized, ketone can 

be converted to 

@ alcohol 魯 two carboxylic acids ß) aldehydes @ ether 

61 	 Nitrogen molecules (Nû can not be detected m the In企ared Spectroscopy. Why? 


@itsmolecul訂 welghtisnotlar扭曲ough @ it contains two atoms only 


。 ithassevenprotons 自由 h叫 C呀。他句 isover25 J反 mol
 

62. Wh lCh fo l1owing orgaIl1c compollild IS not aromatic? 


@ Anihne 昂 Phenol @ Toluenc @ Cyclopentene 


的 fhe common name of the followmg group IS 


CH3CH2CH 


CH) 

曲 n-butyl @ sec-butyl 。 lsobutyl 恆的rt-butyl 

64. Thc correct IUPAC name ofthc fo11o、叫ng compound is 

人L
 
@ 4-ethyl-2-methylhexane @:. 3-ethyl-5-methylhexane 

{þ 2-methyl-4-ethylhexane 岱 5-methyl-3-ethylhexane

的Which ofthc fo11o、.ving sets of conditions most fa叫rstheEl mech凹的m
 

@ When the alkyl hahde IS tertiary and the base IS weak base 


L一一一	 (背面仍主型生建墊益笠笠1 
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@Wh叩 thealkylhalidelsterti紅 y and the base is strong ba帥


。When the alkyl halíde IS pnmary or secondary and the base Îs weak base 


@ When the alkyl hahde is pnmary or secondary and the base Îs strong base 


66. V間Ii ch ofthe fo l1 owing polymers is a the前nosetLingplastlC?
 

@ PYC @ epoxy resin ßd PC @ P:MMA 


67 、iVh ích ofthe following polymers is not a conductive polymer? 

自 polyaniline @ Polythiophene @ poly(p-phenyl血evinyl凹e) @ pol戶arbonate 

68. Wlnchof也e fo l1owing has a m的 o stereoisomer? (1) 2,4-dichloropentane, (2) 


1,3-dimethylcyclopentane (3) 2 ， 3-dlchloropent阻前


@叩，，(1)申 on1， (2) (Çl (1) <md (3) @ (1) 問d(2)
 

69. The name ofthe followÎng compound is 

: 
@ meta-bromoarusole 唾 meta-mramonitrob間也，n，
 

(þ mct 五 bromoani1mc @ rneta-bromophenol 


70. Rank the followmg three carboxyhc acids in ord位 ofmcr心""】Lg acidity (l) 4-chlorobutanOlc 

acld (2) 3-chlorobutanoic 缸 d (3)2-chlorobutanoîcacid 

@ (1)<(2)<(3) 申 (2)< (1)< (3) (Çl (3)< (2)< (1) @ (3)< (1)< (3) 


