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— ~ Please explain the following terms. ( 20%) . ) .
(a) 2ndLawofThennodynanucs (5%) - - "‘— e s
(b) G1bbsPhase Rule(Wlth Chemtcal Reactlon) ( 5%) - - IAREE

(c) Gibbs-Duhiem Equatton ( 5%)

- -

(d ) Principle of. Correspondmg States’ ( 5%)
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. ‘(\a") Express.dHagaﬁ.mctionopr » Cy 2P > VandT (10%) » and
- oot T e ’ B
(b )" Express dS in terms of dT and dP  ( 10%) ~ h
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= > A gas obeys the van der Waals equation : with P.=30atm and T.=210 °C.The
| compressibi]ity factor PV/RT will be more than one, . (. at P=50atm:» T=250 - .
C.; at P—latm " T=100-C. ;- P=500atm + T=500."C. ;. fione ofthese b

" Calculate the van der Waals constqnt b for this § gas. ( 20%)
Hint : P VJRT —-3/8 » V=3b-
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Py ~ Determme whether the following process wolates the laws of thermodynanucs .

An ideal gas of constant heat capacnty ( Cp—SIZR ) at 1 MPa and 300 K enters

a device wtuch is. thermally a;nd mechanically insulated from the surroundings. .
One- half of the gas leaves the device at 360K and 0.1 M Pa » while the other'
half Jeaves at 240 K and 0.1 M Pa. ( 25%)
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A+ A gas mixture is composed of two ideal gases. Please calculate the maximum '

t

A\ Sui for the gas mixture. ( A Smix : the entropy change of mixing ) ( 15%)
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%—‘TT:E Jﬁﬂfﬁﬁﬁﬁ A+2B —»2D> %1m(55 C) EJ@(S Oatm)ﬁ’\
. MRS (P lug—ﬂow reactor) ETHETTe - AN R ARHERE (A=
20 mole% + B =50 mole% 1 inerts = 30 mole% * 5 AR EBIATIRE

Vo > &l
() IEHETRHE L A Zi@{tﬂ”‘i(x)éﬁl”“ﬁ‘*‘Zﬁﬁf"“ﬁ—fe V ZB%
B/A2GT)
(b) REEMITIFHEIES G A-BEID Z%Jﬁéﬁiiﬁ{tK(X)«dEﬁf’?ﬁﬂﬂ .
B2 57)

() FHIHFEEFAR E(Elementary reactien) & A Zﬁ]@iﬁ?ﬁﬁﬁc
+ "(Reaction rate equation)R{ ? 5.53)
(d) 'IS_ZFE%%KEI AHiB Z?EJE(IHOIC/ llter)ﬁ*ﬂﬂﬁﬂ ? ® ﬁ*)

2. %_Zq_f;&? FAH - AR FE2A—> B> Fﬁh&ﬁiﬁl@—ﬁﬁﬁ
A Ziﬁ_}‘#‘{%ﬁ CAO £ 2 mole/liter.» ‘A éﬁﬁﬁ%ﬁ’ﬁﬁ K&2
llter/mole-mm A ZELER X 0.9 1R 0 SfAl :
- (a) ,_%lttﬂiﬁﬁfr’ﬁ%ﬁ“ Sz (Plug-flow reactor)flﬂx_ﬁ ' A 2Ry

[i(Space time)E T ? (7 53) HERSTEIRIEL 5 liters/min » FTFEFUE

C L BZEEBM G D). o

(b) = FEFEEHEAREIA S S (Continuous-stirred tank reactor)
drEfT - AR RIS 7 (6 93)

(¢) ~Hib—RAERIt R EZR(Batch reaGtOT)EP:E'Eﬁ SR EREIR -
il 2 (7 7).
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. Saponification is a reaction in which an’ester is heated with aqueous alkali

such as sodium hydroxide to form an alcohol. For saponification of ethyl

- ‘acetate CH;COOCsz -+NaOH = CH;COONa + C,HsOH, at 298 °K in a 4
_+ . well-stirred batch reactor, the followmg data were collected ’

u‘ ,
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Time, min 5. o 13 20 25 33 37

W e, Taoo o o, -

" [NaoH], 755 633 541 434 385 320 296
T-10¥gmol/L . 7 v .

LT B . s

" Thé run begins with equimé)-lai‘ (0.01 g:rrbeL)_.amount of sodium ilydroxide
and ethyl acetate as the reactants. Show that the reaction can be considered '
“to be irreversible and first-order in both reactants. Please also calculate the

reaction rate constant at 298 °K (25 fr}) (ﬂs%ﬁﬁﬁﬁ&—ﬁﬁ Pag s i =
ﬁ'ﬁﬁﬁﬁﬁﬁ—a) R -
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4. Considerthé following steps in"autoxidation of a hydrocarbon RH:

“Injtiation: Inn . 2> 2In*°

m* +RH > InH + R

. VPropagation: © R* + O, > ROO*

.ROO* + RH - ROOH + R*

Tgrmination: ' ’"R* o+ ROO* = ROOR .-

Use the steady-state approxunatlon and establish equatlon for the rate of
oxidation of RH (254
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1. Solve.the following ordinary differential equations:
(1) Gx+2y)de+xdy=0. (7%)

d2
@ Tx-y=<EE -, (0%

2. Find all solutions to the following system of linear algebraic equations:
X, +3x,—-3x;+x =4
2%, +5%, —2%,+4x,=6  (15%)

v

3. Find the eigenyalues and eigenvectors of A. where

3 —-4) ' ‘ -
= 09 . . )
ae; T3] amo '

4. Find the equations of the tangent plane and the normal line'to the given surface:
z=xy® atthe given point: (1, 1, 1).  (15%)

5. Find the surface area of the plane x +2y+2z =12 cut off by:
x=0,y=0, and x* +y* =16. (10%) - .

X {1 iflx <1 :
6. Using the Fourier integral representation for f(x) = { 0 fllxll o1 show that
© sinw T
dw=—. .(13%
J.o w i 2 (13%)
’ . \\ . all az
7. Solve the partial differential equation: e 5121, 0<y<1,1>0,

[Cu=1forr=0;B.C.u=0fory=0andy=1. (20%)
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