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4. A rigid container is divided into two compartments of equal volume by a partition. One compartment
contains 1 mole of ideal gas A at 1 atm, and the other compartment contains 1 mole of ideal gas B
at 1 atm. (20 points)

(a) Calculate the entropy increase in the container if the partition between the two compartments is
removed.

(b) If the first compartment had contained 2 moles of ideal gas A, what would have been the entropy
increase due to gas mixing when the partition was removed?

(c) Calculate the corresponding entropy changes in each of the above two situations if both
compartments had contained ideal gas A.

ﬂ) S.‘: én In

4§ =£g _ﬂn ESThml)' ‘4 .0"[("“"‘)'] ~h(nt) =fn(n?)

464 243 ogad | (= in [(M Py S (it m) = (16 M) — podan + Na~ Afa Mo+ n.]
go [t Ja(nesms) ~ nonrw ~n e
fn [n.fnm—m—& + M Inn%? J

(]

1]

o h = - £s (fathy) (’X,Jn Kat K 0HIXL>
Imol fmel
fos 3, Av=d
48= e (M) (I Le L 0L
= —QK lﬂ '_-_1': Ro'lclh
U)) a n
anl Iwo |

of Btme $ud oz depel entopy ok onluefn entrpy 8 cisiEch
8oty = b ”.QN( & 4 (30h(EN) =30 - 2 an) «28 ~N N+ N )

=R ﬂ"ﬂ

= 2

8Stmip= R (F)= 2k (2)e 2
oS tomit = R b ()= B () = g 3
o aSu=RhAeRhERM2 =g ps



©)

@

Na
Jmol

fa
jﬂnl

B 2o JlH[oR3

= 48=)

[N
- m|

PR ol ciiAnd  gAe defz S4Y £

() oz g Qauee po 33e W%

2ml

A &)
2

|mol
AA)
p

oz Fe 35l oMol

&y

St A= IR (:T) =2k fut
SStnt, b= R b (E)= § 4 3
w08 W g+ R2= R i_ﬁ

Corfiguration

PAS

dezrly @Ik Zura.

enfropy 2 #Te  §8.



51 7|

I Pb 2| melting point &= 600K O|LC},

5
S5t A2 XA QI Bt30[2tH= A2 (1) maximum-entropy criterion 1f (2

1 7| o 590k 2 b E A py 7t
) minimum-

Gibbs-Energy criterion & O0[&3}0{ EO|A|2.

o AH =4810 J/mole

melting

® (C ., =324-31x10"T J/mol-K

p()

® C.,..=975x107T J/mol-K

p(s)

Of ZHolMel pb 7t EFEE &7|0f ExtE|0f JUCH 7| WRE= A= ot
(BEHMEN7F E ALK o FSHAIL. (20 points)

=

) ®gook ,(0) ————— © ok, ()

-]

@ 59K, (1) W) g0k ()
Nelfing pinh flOKole: dr % ¥ wE
MY BN YR wel T

Qo mERY, ety ech

wgul mezms geAEFAR
4Sasd = ASa.—Haf'éSL-;c +°Sc—»d
0o b: SHRMY g Ee¥ @B
ASO\‘JL: 5510 T T
b C : melting poinf ol Qo5 2 4@zt
= ~48i0
284 = *_HT_-K. = = ~803/k
C>d SYANN B RN WE
_ [0 3¢ o3 (T 90 a0 nYe
Asc,d_jm B ansx i dT < 23.6 o T2« ansr 07 (ST0- 0)= - 0.4%4 I/K
2 88ama = 0.516~8010+ 0.89¢ = - 09917 /K
™)

600
“ S g1 = L“ B g 10T =324 [, S0 g (xig™? (400~ CI0) = 0.5 I/K



8Harg= 2Hosp t sHpoc +5Hesa
6oo (14
AHmL = S“o Cotp dT = \qu 304- B.IXIO_ST 3T = 3063

&Hyoc = "‘AHnlﬁn\; = —4410]
SHeos = [ U936+ AI5x7TAT = - 2947

< 8Hasg= 3067 - 48IDT ~294T =~ ~41997

ASaq = — ‘-@ﬁ = %3} = §.13¢ I /k
2 8Ge=4Sm 1S = 0,3117/K Yo 2 2AgRel B2dck.
2) s6= sH-Ta§

= ~#119~510(~1927) = -&.77 <0
< RrgrRfgl  9kgo[Ch.

3 aea Pl
dael ¥t GUI e[ Pl WHWR| gt
2 WgHoz neq ML P IR A 4e| F2o| olpaich
sidzd  wH, 29 g8E ych R ¥, 4 A2 L2
Qab C Y ¥o
4llase = sHaap t sHwe = 0 (* adiabafic)
AHare = j:: nGdT= 3063 (o 2L

sHue= ~440 X

. 6
K= g = 0. 064

3

2 Y-0064 B3 SR, UMHE  oR4e: mE: ot (85 G0K)



6. Carbon 2| & &S24 (Graphite and Diamond)& 4 Z{stAL.  25°C, 1 7|2 SHOA oSt
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Data: H.os(graphite) — Hags(diamond) = - 454 calories/mole
Saes(graphite) = 1.37 calories/mole/K
Sses(diamond) = 0.58 calories/mole/K
Density of graphite at 25°C is 2.22 gram/cm?
Density of diamond at 25°C is 3.515 gram/cm?
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