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1.5.6gUfnitrUgenUccupieS” .8dm3at35UK.(a)CalculatethewUrkdUne切 henthe

gasexpands isUtl〕 e1.mallyagail〕 stacUnStantcxte!.nal pressureUΓ 26.5 kPauntil its

vUlumehas increasedby3.5山 l13 (b)C㏕ culⅢethewUrk thⅢ wUuldbedUneifthe

sameexpanSiUnUccur㏄ d㏄ versibly.(I64你 )

2.CalculatetheeI〕 trUpychangewhel〕 15UmUl()fgaswith(╮ ,肕
=3.球 ㏕ 3UUKand

1.5Ubar iscUlllpressedtU42UKand6.UUbar(2UU/U)

3. Calculatethechang弓  in thechelllicalpUtentialUfan ideal gas、vhen it isexpanded

isUtherlllallyatatelllpcratureUf365 KfiUllla!llUlarvUlul9leUf258n〕 3tUan〕
Ular

vUlumeUfl2:64m3.(14U/U)

4. It isfc9undthatthebUilingpUintUΓ abinarysUlutiUnAandB、 vitl〕  x′ =U.6218 is

9UUC.Atthis telllperaturethevapUr pressureUΓ pureAandBarel31.2kPaand52.14

kPa,respectively.(a)Isthis sUlutiUnideal?(89/o)(b)Wl〕 at is theinitialcUmpUsitiUn

Ui一 tllevapUrabUvetl〕 esUlutiUn?(7Vo)

5. 

、

Vrite the ccll rcactiUn, calculate the standard pUtential and estimate ii一  it is a

spUntaneUuScell1.eactiUn tlnde1.standardcUl〕 ditiUn.(lU4你 )

Ag(s)｜ AgNU3︳ ｜CuSU4(aq)｜ Cu(s)

Cu2+(aq)+2e→ Cu(s) E°=十U.34V

Ag+(aq)+e— —→Ag(s)   E餅 =+U.8UV
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6  The 1.ate cUnstant FUr the Πrst＿ Urder decUlllpUSitiUn UΓ  N2U5 il〕  tl〕e reactiUn

2N2U5(g)→ 4NU2(g)+U2(g) is比 r=3‘ 38× 1U5 S￣ 1飩
25UC‘ (a)、

、

/l〕atwillbe

theprcssl1㏄ ,initially5UU′IbⅡ,aner5Usaner initi.rltiUnUf㏄ actiUn?(lU%)(b)Wh㏕

is tlleh㏕ ｝lifeUΓ N2U5?(5U/U)

7  SuppUsethatthereisatelllperatu1.ediΠ erenceUΓ lUK:bet、veent、vUmetal platesthat

缸eSel9amtedby1.Ucm in釦 r(brwhicllK=24.lmWKlm1).W㏑ tis thera柁

Ufenergy∥ans先 rthrUughana㏄ aUftheUppUsitewallsUΓ 1.Ucm2in lh?(lU%)
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1. Pleaseexpl㎡ n tllefUllUwingterms:(12U/U)

(a9NewtUniannuidandNUn＿ NewtU㎡ annuid(4U/U)

(b)BUunda呼 cUnditiUnsandBUunda呼 lay㏄ tllickiless←招/U)

(c)FΠctiUndragalldFrictiUnIUssfactUrs(4U/U)

AnUil is nUwingdUwnaveΠicalwallasafllrn2mmthick.TheUil

densityis8UUkg/ll13andtheviscUsityisU.2Pa.s.Calculatethernass

fIUwrateperunitwidthUfwall,Q,neededandtheReynUldsnumber.

AlsUcalculatetheaveragevelUci妙 .(18U/U)

Asmallcapillary、 vithan insidediameterUf2.5xlU￣ 3Inandalength

U.31ll isbeingusedtUcUntinuUuslylneasurethenUwrateUfaliquid.

Theliquiddensityis87Ukg/Il13andtheviscUsityis 1.2xlU￣ 3Pa.s.

Thepressure＿ drUpreadingacrUss thecapⅡ laryduringfIU、visU.U655m

wat㏄ head(densi中 =’’6kg/m3).Wln.rlt is tllevUlumethcnUwrate

UftheIiquidifend＿eΠbctcUⅡectiUnsareneglected?(2UU/U)

。
乙
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1. AsinglcrcactantAiScUnvertcdintUPrUductsbyaniⅡ cversiblereactiUnwithinitial

cUncentratiUnCAU.

〔● Plea㏄ derivch㏕ f-lifejmctI尼 aSUne-halfUf㏄ aaalltAdisappe缸 S,犯 C㏄dingtU

zcrU-UrderrateequajUnUfA(1U分 )

(b9Plcaseder∼ ehalIlⅡbumctl尼 ,aCCUr山 ngtUΠ r就-㏄d田 mteequ沚iUnUfA(lU

分)

(c) BasedUnabUveequatiUns,pleaseprUvidealllethUdtUdetelIIlinetherate

equatiUnUfAtUbezerU-UrderUrΠ rst-Urder.侈 分 )

2.FUraF1“ t＿Urderelemen㏑ ryreverSiblereactiUn(Λ
。

B),k】 is the勺 rwardrate

cUnStantandk2is thereverseratecUnStant.Kis theequⅡ ibriuΠlcUnstant,whichiS

equivalent tU(CB)eq/(CΛ )eq,wherein(CB)eqand(CA)eqre° resentcUncen什 atiUnsUf

BandAatcquilibriulll state.

(a)PleasederiveequatiUn〔一dCΛ /dt〕 in tcl111SUΓ CΛ ,kl,k2,CΛUandCBU.CΛ Uand

CBUareinitialcUnceniat㏑ nSUfΛ andBrcspectively(lU分 )

(blPleasedcrivcKin termsUfC用 ,CBUand(C。 eq.(5分 )

●)PleasesUlVeCΛ in termsUfCΛ U,(C° eq,k2,Kandt.(lU分 )

3.(的 啊‵缸 iSthechemic㏕ idel】 ti妙 Ufachemic㏕ sp㏄iesandits relatiUns㏑ptU

chemic㏕ ㏄㏄tiUn?(5分 )

(b)ΓUrasecUnd-UrderreactiUn,ifalargecUntinuUus 血iⅣed-tank reactUr(CSTR)

vUlumc二 1Um3)is㏄ placedwithtwUsm㏕ lCSTRs” Ulume=5m3)cUnnectedin

series,whatwillhappentUtheUverallcUnversiUn1.ate?PleascanswerWitl1prUpcr

explanatiUn.° 分)

(c)FUrtheR班 lUwingplUtUfcUncentratiUnvs tillle(Π g.1),pleascsuggest the

pUssiblc㏄ acuUnmechanismandthe㏄ actiUnsystC,mWithexplanatiUns.(5‘ 分)
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4.AliquidphasereactiUn,A+2B→ C十 D,iScaⅡ iedinaCSTRandisΠ rstUrder in

bUthAandBwithk=U.UUldm3/mU1.min欲 3UUKWithactivatiUncnergy軍 =

1987Ucal/mU1.ThefeedingmUlarratiUbetweenAand〕3is1:2withanUverall

mUlarΠUwrateUfl5UmUl/Π lin.The先 edingvUlumetricflUwrateUfAandBare5U

dm3/Ⅱ㏑nandlUUdm3/Il9in,respectively.IfthereactiUntenlperaturecanbeelevated

tU5UUK,wh放 iStlle㏄ qui㏄dvUlumeUfCS′ rRtUac㏑cve9U%cUnve“ iUn?(Hint:

gascU“ tant二 1.987c㏕ .K一 1.mUll)φU分 )

5. ThefUllUwingelementaryliquidphasereactiUnSarctUbecarriedUut,andspecicsC

is thedesiredprUduct

A一 B    七=kBc失

A+B-2c   rc=kcCACB

(a)Whatis theinstantaneUuSSelcctivityUfCtUB?(5份 →

(b)What㎞ ndUfreactUrUrcUmbinatiUnUfreactUrsand飩 Whattemperaturcs

wUuldyUuuse山 r tllis reaaiUnsy豇 em?PlcaseanSW㏄ witheXplanatiUns.(lU分 )
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n
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m
φ
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、
a

PrUbI.Ⅲ 肛 a5U/.)

Deflnlion:

1) S°c°ndlawoftheIlI工Udynam㏑ s

2)Revers山leprUcesses

3)Residual prUpcΠ 沁s

4) Phaserulc

5)Expl缸nA,B,C,D,andE放 )mthebelUwflgure.

PrUbI.m炮 a5%)

P㏑鉧e屾 v放eη =1一
舞

bycarna、 山eUrem.乃 and幼 rep犯SeⅢ thecddand

hUttemperamcs.

Pr.bI.m÷3φU%)
An inventUrhasdovisedacUmplicatednUnnUwprUcess inwhichlmUlof缸 r is the

wUikingnuid.Theneteffects iftheprUcessareclaimedtUbe:

1. Achangein stateUftheairfroIn28U °C and3bar to5U °C andlba∴

2. TheprUductiUnUf22UUJUfwUrk.

3. TheiansferofanundisclUsedamUuntUfheattUaheatresoⅣ Uirat3U °
C.

DeteI1㎡newhetherthecl缸 medperfUlⅢlanceUftheprocess isconsistentwlththe

secUnd㏑wAssl1methat㎡r isanmealgasfUrwhichCp=7/2R.

ˋ
—
—
′

馬
一P
⊥

ˊ
J
＿

\
ηR一侍

cri〔 ical1,r,i1lt

Temperature

Hint:ΔS=CpIn
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Pmblem#4(15U/U)

(a9Pleaseexplainwhatphysic缸 mca㎡ ngsUffugacit〦 fugaci妙 cUefflciellt,andacuvΠ y

cUefflcientare,reSpectively?Pleasewritetheirdifferencebetweenpurei specicsand

species i in sUlutiUn. (b) Please shUwhUwtU Ubtain the relatiUnship between the

standard〔Ibbs-energyandtheequⅡ ibriunlcUnstant.

5.PrUbiem#5φ U%)

FUr tlles於temmethanUl(19/lmeth∥ acetate(砂 ,tllefUllUwingequatiUns prUⅥdea
cUrrelatiUn㏑ rtheactivitycUemcient:lnγ l=AX′ ,lnγ2=AXl2,   whereA=2.8-U.UU5T

And,the′尐ntUineequatiUns prUvidevapUr pressures:

肋
叮

Ⅲ

搦 9一

灩

,硝
臥

Ⅲ 巧 一

弓 ff居 :::

WhereT is inKelvins andthe vapUr pressure are inKPa.Assumethcvalidity Uf

mUdiΠ ed〕又aUultsLaw,calculate:

(a9Pandyi, fUrT=5U℃ and XI=U.4
(b)PandXi)R汀 T=5U℃ andyl=U.4

(Φ TheazeUtpUpicp玲 $u㏄ ,andtlleazeUtrUp沁 cUmpUsitiUn,fUrT=5U℃ .

6.PrUbIern#6(i5U/U)

FUr tllermUdynamicpmp田 妙 ╯眊 wecan knUwη i4=M� 月 刀↗,r＿9,‥ 刀j.‥9,and ╯M9 a

geIle比 p㏕ i㏕ Ⅳ UpertyⅡ ea㏄ s㏑wllUwtUUb㏕ nV=Σ 加磁 andΣ x而 i一U飩

CUn就antTandP
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1. RankthefUIlUwingcUmpUundsiΠ UrderUΓ increasingstabiIityba§ edUm

re︳ativer︳ ng§train.(3U/.)

卜 El●
2. WI】 ichUftheFUⅡ Uwingarecl︳ ira︳ andcapah:eUΓ e㎡ stiⅡ gaseη an tiUmers?

(a)2-bⅡ 6aⅡ U︳ ;(b)l,l-d:I〕 rUΠ】UprUpaΠ e;(c)2-ch︳ UrU-2-n】 et︳.y︳ :)rUPane;

(d)3-brUmUpeΠ tane;(e)1-︳田etlIyI-2-br()mUb︳ cycIU｜ 2.2.IIhePtane;

(D2-prUpanU︳ ;(g)2一 brUmUpentane;(h)I-Π uUrU-2-e6lIyIPen6ane.

(MUret㏑ nUnec1.U︳ ce)(這題是複選題 ,答案不只一個選項)(l石 %))

3. Give〔 hePrUdⅡ ct(UrPrUdⅡ cts)亡 hatyUu◥ 〃UⅢ ︳dexpect!UbeFUr︳ ΠedjΠ eachUf

“lefU︳IUwiΠ greactiU︳ls.I:lead】 ca§ cgive!︳】emec︳ la㎡ sm(SNI,SN2,El,UrE2)

by◥〃hichthePrUduct isFI,r︳ medandpredictthere︳ at:veamUⅡ ntUfeach(i.e.,

wU1︳ ︳〔Ithepr()ductbet︳┐e()Ⅱ ｜yprUd︳︳c6,6hemajUr prUduct,UraⅢ :nUr

PrUd1︴ ct?).(15(’ /.,)

Br

同
一
‵阠緺 Ⅲ/┤/\礯帝

Br

╟╮ i鸓 盰︵︳
︿‵耐

H  Br
lcl\﹉ 父〔、δ。.吉苦:矸6

4. Pr.videtheaⅡ6eneneededtUsynthes︳ zeeachUftherUⅢ Uwingby

hydrUbUrat︳ Un-U〤 :da亡 :Un.(IU(’/.))

(a)                (b)

/︿\Υ/、\/︵、︶/
UH

O
〕

′
〔
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5. WhicIIacidUfeachPair§ hUwnhereWUu︳ dyU田 eXPeCttUbe§ trUⅡ ger?“ 3你 )

(a)

。<’1       
「、̀‵‵↗1、

ÙH
〕́‵\UH

(b)

「̀、′且\㎝  〣 叭σ’̀°H

(c)

U                 F  U

/‵
丫
八\UH     °r   /i\、�\°

H

「

6. Assign(R)Ur(S)eUnΠ guraHU田 SUfthefU︳︳Uw︳ngmUlecuIes.(6V°

(a)  H2c/UH        (b)H:    cH=cH2

7.(a)PrUvⅡ etheUxUni︳ ︳m§ a︳ tUft︳︳efUIlUwingreac“ UⅡ.β ./U)

︵ ′ \ 十 HBr一 anUxU㏕umsa比 +B°

(b)HUwtUpreparepyr︳ d:niumc︳1:UrUc㏑ rf〕mate(PCC)?P︳ ea§ ea︳§UprUvjde

thechem㏑al str︳︳ctⅡ reUfpyH山n:umcⅡ UrUc︳lrUmate(PCC)(6%)

8. (a)PrUv︳ dethechemica︳ structuresUfaⅡ y︳ radica︳ andv︳nyⅡcradica︳ .(6U/U)

(b)Λ rraⅡ getheUrderUfre㏑ t:vest.nb∥ ityfUrt1.eff9Ⅱ UwiΠgradica︳ §.° U/U)

aⅡy︳icUra︳ ly︳ radica︳ ;Viny︳ Urv:my︳ icradica︳ ;l° rad︳ ca︳ ;2。 rad:ca︳ ;3° rad:caI.
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9. PrUv︳dethereactiUmPrUductsaΠ dintermediatesasrequ:red.(15ㄘ 布)

(a)

NaCN/   NaB｜↗́‵\I   
一
π面面琶泛Γ

中一 interr)9ed｜ ate 
麻  prUduCtI

(b)

Me
tBu＿」一d

｜
Me

｜ntermediate

一

HU一 I - 
〡m〡 dazU〡 e

DM「

        ｜Nξ
)Θ三≡≡——Ph

inteΠηediate

Bu4N 
「
 ｜

┬H「

M句Ur prUduCt

IU.PrUvide6IleendUandexUPrUdu㎡ sUft:lefUⅡ UwingscheI..e.Wh︳ chUne:sthe

m呵 UrPrUductfUr6︳ .esIlUwnreact︳ Un?θ ./U)

巨ndU EXU
prUduCt prUduCt

+

U


