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1. Determine the values of ΔU, ΔH, ΔS, ΔF and ΔG for the following processes. [In (b), (c), (d), 
show that the absolute value of the entropy is required.] 

 
(a) One mole of ideal gas at the pressure P and temperature T expands into a vacuum to 

double its volume. 
(b) The reversible adiabatic expansion of 1 mole of an ideal gas from P1, T1 to P2, T2. 
(c) A constant-pressure expansion of 1 mole of an ideal gas from V1, T1 to V2, T2. 
(d) A constant-volume change of state of 1 mole of an ideal gas from P1, T1 to P2, T2. 
 

2. Calculate the value of ΔG for the reaction 
 
                   Si3N4 + 3 O2 = 3 SiO2 (α-quartz) + 2 N2 
 
at 800 K. What percentage error occurs if it is assumed that ΔCp for the reaction is zero? 
(Utilize the Tables in the APPENDIX of the textbook.) 
 

3. 1기압 하 Pb의 melting point는 600K이다.  1기압 하 590K로 과냉된 액상 Pb가 

응고하는 것은 자발적인 반응이라는 것을 보이시오. 
 moleJHmelting /4810  

 KmolJTC lp   /101.34.32 3
)(  

 KmolJTC sp   /1075.96.23 3
)(  

(1) Use the maximum entropy criterion 
(2) Use the minimum Gibbs Energy criterion 
(3) Show that the reaction becomes more irreversible at 550K. 
(4) What is the difference between the entropy criterion and Gibbs energy criterion?    
 

4. 위 문제에서 과냉된 액상 Pb 가 만약 단열된 용기에 보관되어 있었다면 용기 

내부는 결국 어떠한 (평형)상태가 될 것인지 예측하시오. 
 
 
  



Ia ) P , T인 기체가 진공으로 교랑하는과정은
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.

따라서
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,
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DS 는 비가역과정이므로 dS =
8

을로는 3할두
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b ) 가역단열 과정의경우팽광
DU = q-W 인데 단열이므로 q = 0 이다
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-저 .ri사( ) = ikK - PiM( )

= 며
R
T
2
-Ti( ) = R . cper -rwπ ( ) =CㅠFT

H = UtPV DHFoU + DPV( ) = CuCETπ )
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CJ 정압팽장의경우OP = 0 이다.
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애 : G (π-π ) 이다 .
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d ) 정적과정의 경우

OU = CUOT = CVCE-Tπ )

H = UtPU dH =du tpdv+rdpo 따라서

애= ou + Sudp
켓
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CP 를 으로 최하면
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d ] entopy criterron의
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T
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4) 액남과 고음이 적정 수준에 어 팽형을

이주게 된다 .

6.0

단열이므임 = bH =0 = SepceldT
.

가아매바-

= 0 = 0 . 064

따라어 고정 Q064 103상 9
.
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비블로 근대핵


