PHYSICAL CHEMISTRY
EXAM 1 (4/9/2018) Dept. Chem. & Bio. Eng., Korea Univ. Prof. D. ]J. Ahn

1(20). o5 E5¢ @A L.

(a:5) State function®} path—dependent functiono] thall €98t 1 HA (dU=dg+dw)S &3] HAEEA Q.
(b:5) AyA el FejzA] d(q)9t d(w)el EAS 2H= Aol HAsir L.

(ci5) 1-29H& Fste] n@ste stetasiaa dUAE o9 FEstas a=7k

(d:5) 7} 3-A (reversible process)?] HA L AHoJslA L.

2(25). 71419l *E-¢4EH-H3I-55 IAE YHepWE JEWA A (Equation—of—State, EOS)E2] 54
(Ao T3HA &) “F'E AHA| 2 (a—d).

(a:5) Ideal EOS

(b:5) Virial EOS

(c:5) van der Waals EOS

(d:5) Principles of Corresponding States

(e:5) old71Ale] 49 = $=olA Compression factor Z=1°]t}. AAZIAe] Z7} o] FhellA Blojub= <
lell sl At L.

3(23). o9 4 HAHS o] &dto Eool @A L.
{i(a—) = i(ﬁ) } [ : state function
oy 8aﬁyw ox \ 0y el
dU(S, V)= TdS— PdV = )dS+ ( )dV
dH(S, P)= TdS+ VdP = ( )dS+ ( )dP
dA(T,V)=—SdT—PdV = )dT+( )dV
dG(T, P)=—SdT+ VvdP = ( )dT+ ( )dP
(a:8) 9 FAENA TS AT, o}L2] Maxwell relationS FE3HA L.
(b:10) o]A71A % van der Waals7] A<l 7% internal pressure II,= (M)Toﬂ & 22842

(c:5) ol71Aell &l Cp,, — Cp ol 3l A 3kA 2.

zdo) wet o] 71A7F A UelA o]ssl=, olE 229 PV W #53)
T8 o] ZAHAEL PVi=constant = TAIT A9 18] FolH 47} FAH
o] FAE FIA Q.
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5(25). The molar heat capacities of ethane, C(s), and Hy(g) are represented in the following
table in the temperature range of 298 K to 400 K by the empirical expression.

Cpm (J /K mol) = A + BT + C/T%
Calculate the standard enthalpy of formation of ethane at 380 K from its value at 298 K:

AfH?(298K) = — 84.68 kJ/mol. Can we assume that Cp,m is constant?
A B/(10° K C/(10° K)
Ethane 14.73 1273 0
C(s) 16.86 477 -8.54
Ha(g) 28 326 0.5

6(30). o] 371AE &-E38te =X 400Cek 100CAFolol A 2¢ Carnot cycle] Tha3t o] 85l Utk

19 A 34 (P, Vy, Tl A (Py, Vs, Ty)E isothermal expansion
29 A &7 (Py,Vy, To)oll A (P3,V3,T3) % adiabatic expansion
3EA FA: (Ps, Vs, Ty)ol A (Py,Vy,T4)E isothermal compression
AGA FA: (P, VLTl (P,V1,T1) 2% adiabatic compression

(1714, Vi=40 ml, V,=80 ml, V5=100 ml, V,=60 ml)

(a:5) 2t 3AZGA(1~D 9 NFS 5 19 I3t oz YehgA L.
(M@=l 2Hd)

(b:15) Fofxl FAXAS &8, 7 34dA 2 HA cycledl W& q, w, A
U, AH #& F3A %

(c:10) 9 FAHES 9gwgoz 83 u TAS= 43S AYsirL.
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Volume, \,

7(25). vAY P (T=0TC, p=1 atm)oll A2 F1|PAH(}e}z-8F vkl 7F AEo] Qs Heat pump
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= A|#3sFaAb gt} 1= Joule—Thomson coefficient p g-gsto] AAE SAdstaar st

(a:5) old7IAlel well pgks F-akar v A BES 5 e A=A L. gas
(b:10) -5 <tell A+ Linde refrigerator(5-5 19 #Fx)E &8st HAES 94
st Folo] A H ook sh=7)?

(c:10) ¢ 71 van der Waals7|AlEZ FAH0o] glom o]2XHE 3F ¢

o
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o
Kulyed

@ AES AU E R, o}, MAMNE u= on—bAS FEskeTh
&

ol@ 7|A& AHE-SloF dh=A] Akl 1 olfrE AHsA Q.

a/(atm dm® mol™?) b/(107% dm® mol™!)
HEIN 0.03 2.38
714 B 0.10 2.65
714 C 0.11 11.93
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