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Problema  1. 
 

Calcule la entropía molar del )(2 gN  a 298,15K.  Los datos son: 

( ) ( ) ( ) ( ) 3352231 10064,210520,305460,003165,0
1

TKTKTK
R

sólidoCP −−−−− ×−×++−=  

KTK 61,3510 ≤≤  

( ) ( ) ( ) ( ) 3352231 10036,310214,42379,01696,0
2

TKTKTK
R

sólidoCP −−−−− ×+×−+−=  

KTK 15,6361,35 ≤≤  

( ) ( ) ( ) ( ) 3352231 10064,7100148,0053,144,18 TKTKTK
R

líquidoCP −−−−− ×+×−+−=  

KTK 36,7715,63 ≤≤  

( )
5,3=

R

gasCP  

KTK 100036,77 ≤≤  

( )
Kmol

J
KTCP ⋅

== 15,610   (El sólido sigue la ley de Debye bajo los 10K) 

KTtrs 61,35=  y 
mol

kJ
H trs 2289,0=∆  

KT fus 15,63=  y 
mol

kJ
H fus 71,0=∆  

KTvap 36,77=  y 
mol

kJ
H vap 57,5=∆  

 
Solución: 

 
 

0K≤T≤10K 

Kmol

J
Kmol

J
S

⋅
=

⋅
=∆ −

05,2

3

15,6
100

 

 

10K≤T≤35,61K 
( ) ( ) ( )[ ]

dT
T

TKTKTK
RS

K

K
∫

−−−−−

−
×−×++−=∆

61,35

10

3352231

61,3510

10064,210520,305460,003165,0
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( )

( ) ( )

[ ]

Kmol

J
Kmol

J
Kmol

J

Ln

Kmol

J

⋅
=

×
⋅

=

−++−
⋅

=



















−×−−×+

−+−

⋅
= −−

87,25

112,3314,8

304,0056,24,104,0314,8

1061,35
3

10064,2
1061,35

2

10520,3

1061,350546,0
10

61,35
03165,0

314,8
33

5
22

3

 
 
 

T=35,61K (Transición) 

Kmol

J

Kmol

J
Strs

⋅
=

⋅
=∆

43,6

61,35

9,228

 

 

35,61K≤T≤63,15K 
( ) ( ) ( )

( )

( ) ( )

[ ]

Kmol

J
Kmol

J

Ln

Kmol

J

dT
T

TKTKTK
RS

K

K

⋅
=

+−+−
⋅

=



















−×+−×−

−+−

⋅
=

×+×−+−=∆

−−

−−−−−

− ∫

41,23

092,2731,5552,6097,0314,8

61,3515,63
3

10036,3
61,3515,63

2

10214,4

61,3515,632379,0
61,35

15,63
1696,0

314,8

10036,310214,42379,01696,0

33
5

22
3

15,63

61,35

3352231

15,6361,35

 
 

T=63,15K (Fusión) 

Kmol

J

Kmol

J
S fus

⋅
=

⋅
=∆

24,11

15,63

710
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63,15K≤T≤77,36K 
( ) ( ) ( )

( )

( ) ( )

Kmol

J

Ln

Kmol

J

dT
T

TKTKTK
RS

K

K

⋅
=



















−×+−×−

−+−

⋅
=

×+×−+−=∆

−−

−−−−−

− ∫

78,11

15,6336,77
3

10064,7
15,6336,77

2

100148,0

15,6336,77053,1
15,63

36,77
44,18

314,8

10064,7100148,0053,144,18

33
5

22
3

36,77

15,63

3352231

36,7715,63

 

T=77,36K (Vaporización) 

Kmol

J

Kmol

J
Svap

⋅
=

⋅
=∆

72

36,77

557

 

 

77,36K≤T≤298,15K 

Kmol

J

Ln
Kmol

J

dT
T

RS
K

K

⋅
=










⋅
=

=∆ ∫−

26,39

36,77

15,298
5,3314,8

5,3
15,298

36,77

15,29836,77

 

 
Luego, 

( )

Kmol

J

SSSSSSSSKS vapfustrs

⋅
=

+++++++=

∆+∆+∆+∆+∆+∆+∆+∆=∆ −−−−−

04,192

26,397278,1124,1141,2343,687,2505,2

15,298 15,29836,7736,7715,6315,6361,3561,3510100

 

( )
Kmol

J
KS

⋅
=∆ 04,19215,298  
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Entropía Absoluta (Tercera Ley) 
Problema 3 Control 3 FI22A Primavera 2007 

 

Calcule la temperatura de Debye DΘ  para el ciclopropano 163HC , si su entropía 

molar a 298,15K es igual a 
Kmol

J
26,237 a presión Standard, y  

[ ] ( ) ( ) ( ) 3362241 10694,21067,91508,0921,1163 TKTKTK
R

C sólidoHCP −−−−− ×+×−+−=  

15K≤T≤145,15K 

 

[ ] ( ) ( ) 22412 1034,110493,4624,5163 TKTK
R

C liquidoHCP −−−− ×−×+=  

145,15K≤T≤240,3K 

 

[ ] ( ) ( ) 22512 10326,110277,3793,1163 TKTK
R

C gaseosoHCP −−−− ×−×+−=  

240,3K≤T≤298,15K 

 

KT fus 5,145= , KTvap 3,240= , 
mol

kJ
H fus 44,5=∆ , 

mol

kJ
H vap 05,20=∆

 
 

( )
34

5

12









Θ
=

D

P

TR
TC

π
  0<T<Tbaja 

 

Solución: 

 

0K≤T≤15K 

Kmol

JC
S P

Debye ⋅
=∆

3
 

 

15K≤T≤145,15K 
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( ) ( ) ( )[ ]

( )

( ) ( )

[ ]

Kmol

J
Kmol

J
Kmol

J

Ln

Kmol

J

dT
T

TKTKTK
RS

K

K

⋅
=

×
⋅

=

+−+−
⋅

=



















−×+−×−

−+−

⋅
=

×+×−+−=∆

−−

−−−−−

− ∫

1,66

95,7314,8

76,213,1068,1936,4314,8

1515,145
3

10694,2
1515,145

2

1067,9

1515,1451508,0
15

15,145
921,1

314,8

10694,21067,91508,0921,1

33
6

22
4

15,145

15

3362241

5,14515

 

T=145,15K (Fusión) 

Kmol

J

Kmol

J
S fus

⋅
=

⋅
=∆

39,37

15,145

5440

 

 

145,15K≤T≤240,3K 

( )

( )

[ ]

Kmol

J
Kmol

J
Kmol

J

Ln

Kmol

J
S

⋅
=

×
⋅

=

−+
⋅

=



















−×−

−×+

⋅
=∆

−

−

−

5,38

63,4314,8

45,226,482,2314,8

15,1453,240
2

1034,1

15,1453,24010493,4
15,145

3,240
624,5

314,8
22

4

2

3,24015,145

 

 

T=240,3K (Vaporización) 

Kmol

J

Kmol

J
Svap

⋅
=

⋅
=∆

44,83

3,240

20050
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240,3K≤T≤298,15K 

( )

( )

[ ]

Kmol

J
Kmol

J
Kmol

J

Ln

Kmol

J
S

⋅
=

×
⋅

=

−+−
⋅

=



















−×−

−×+−

⋅
=∆

−

−

−

83,10

3,1314,8

21,09,139,0314,8

3,24015,298
2

10326,1

3,24015,29810277,3
3,240

15,298
793,1

314,8
22

5

2

15,2983,240

 

 

Luego, 

( )

Kmol

JC

C

Kmol

J

SSSSSSKS

P

P

vapfusDebye

⋅
+=

+++++=
⋅

∆+∆+∆+∆+∆+∆=∆ −−−

25,236
3

83,1044,835,3839,371,66
3

26,237

15,298 15,2983,2403,24015,14515,14515

 

 

⇒

[ ]

Kmol

J
Kmol

J
CP

⋅
×=

⋅
−×=

01,13

25,23626,2373

 

 
34

5

12
03,3 









Θ
×=

⋅
=

D

P

TR

Kmol

J
C

π
  con 

KT
Kmol

J
R

15

314,8

=
⋅

=
 

 

Finalmente, reemplazando los datos y despejando se tiene que: 

 
KD 37,129=Θ  

 


