Profesora: Maria Teresa Garland
Auxiliar: Gabriela Sandoval

FI22A-01: Fisica Estadistica

Clase Auxiliar Jueves 19 de junio de 2008
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Problema 1.

Calcule la entropia molar del N,(g) a298,15K. Los datos son:

M =-0,03165 + (0,05460K ™ )T +(3,520x 10 K2 )12 (2,064 x 10K ) 3

10K T £35,61K
C_P(Sélidoz) _ -1 -3 -2 Y2 -5 -3 Y3
=rSOM02) — 10,1696 +(0,2379K )T - (4,214 x 10K )72 + (3,036 x10° K
35,61K <T <£63,15K
Colliguido) _ ¢ 4, (1,053K )T - (0,0148 x 10 K2 )T% + (7,064 x 10 K )T
63,15K < T <£77,36K
CP (gllS) - 3/5
R
77,36K < T <1000K
C_p(T =10K)=6,15 J (El solido sigue la ley de Debye bajo los 10K)
mol [K
T =3561K y AH, =0,2289—
mol

k]
T..=63,15K y AH, =0,71——
fus y fus ol

_ _ k]
T,, =77,36K y AH,, =557

mol
Soluciéon:
0K<T<10K |
6,15 |
AS, 1 =
0-10 3 mol[K
=2,05—J
mol [K
10K<T<3561K |
_ e [_003165+ (005460 )1 +(3520x10°K 2)r2 - (2,064x10°K = )7?]
AS.0—35,61_ J. R T dT

10K
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- 0,03165_n%’§1+ 0,05443561-10)

"3 ol | 3520x10° 2,064x10°
mo X X
#2220 (35612 -107)- 222 (3567° -10°)

=8314—"_[- 004+ 14+ 2,056~ 0304
mol [K

= 8,314L x3112
mol [K

J
mol [K

=2587

| T=35,61K (Transicion) |

_ 2289 ]
" 35,61 mol [K
=643
mol [K
35,61K<T<63,15K |
_BBE 10,1696 +(0,2379K )T - (4,214 x 102 K2 )% + (3,036 x 10K )T°
A535,61—63,15 - R T dT
35,61K
-0,1696Ln 63,15, 0,2379(63,15 - 35,61)
314 35,61
’ 1K -3 -5
morER - —4’2142" 107 (63,152 - 35,612) + —3'036;‘ 10 (63,15° - 35,61°)

J [-0,097 + 6,552 - 5,731 + 2,092]

=8,314
mol
=23,41 I
mol [K
T=63,15K (Fusion) |
710 )
AS,. =
63,15 mol [K
=11,24 I
mol [K
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63,15K<T<77,36K |

7K 18,44 +(1,053K )T - (0,0148x 10K 2 )T + (7,064 x 10 K )T°

ASg 157736 = J. R T dT
63,15K
~18,44Ln 7230 +1,053(77,36 - 63,15)
-8,314—J 63,15
’ 1K - B
Motk | OO0 07 342 _ 3,152 )+ 70 X0 (07 363 63,157
~11,78—)
mol [K

T=77,36K (Vaporizacion) |

557
“P 77,36 mol (K

=72
mol [K
77,36K<T<298,15K |
298,15K 3 5
DSy7 5620815 = I R—=dT
77,36K
=8314—J)__|3,50, 22012
mol (K 77,36
=39,26—J
mol [K

Luego,
AS(298’15K) = ASO—‘IO + A510—35,61 +AS, + A535,61—63,15 + Asfus + A563,15—77,36 + Asvap + A577,36—298,15

trs

=2,05+25,87+6,43+23,41+11,24+11,78+72 +39,26

=192,04 |
mol

AS(298,15K) =192,04 I
mol [K
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Entropia Absoluta (Tercera Ley)

Problema 3 Control 3 FI22A Primavera 2007

Calcule la temperatura de Debye ©, para el ciclopropano C;H g, si su entropia

molar a 298,15K es igual a 237,26 K J a presion Standard, y

mol

Coienaon
rlethasoidd - g 921+ (01508 )T - (967x107K 2 )12 +(2,694x10°K T3

R
15K<T<145,15K

C o
W = 5,624 +(4,493x10 K )T - (1,34 x 10 K2 )2
145,15K<T<240,3K

C
el = ,798+(3,277x107 K7 )1 - (1,326 x10 7K 21
240,3K<T<298,15K

T,.=145,5K, T, =240,3K, AH s = 5,44ﬂ, AH oy = 20,05
y mol mol

Solucion:

| 0K<T<15K |
Co ]
3 mol [K

AS Debye =

15K<T<145,15K |
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vt 21921+ (01508 )T - (9672107 K #)T2 + (2694x10°K 1]

AS.5—145,5 =
15K T
5 |~1921n 14515, 0150§14515-15)
=831 IIK| 967x10™" 2,694x10°°
m X X
© —'7(145152 ~15%)+ == (L4515 -15°)

=8314—" |- 436+1968-1013+ 276]
mol [K

= 8,314L x 795
mol (K
J

=66
lmoIEK

T=145,15K (Fusion) |

5440 ]
145,15 mol [K

=37,39 |
mol [K

145,15K<T<240,3K |

240,3

5,624Ln VR 4,493x1072(240,3 - 145,15)

4

AS,4515-000,5 = 8,314

EK -4
mol ——1’34;10 (240,32 - 145,152

=8,314 J [2,82 +4,26 - 2,45]
mol [K

=8,314 ] x 4,63
mol [K

=38,5 I
mol [K

T=240,3K (Vaporizacion) |

20050 ]
P 240,3 mol (K

=83,44 |
mol (K
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240,3K<T<298,15K |

298'135 +3,277 x107(298,15 - 240,3)

-1,793Ln

_ 240,
AS 40 300815 = 8,314 { -5
mol LK _1,326x107 (298,152 - 240,3?)

=8,314 J [-0,39+1,9-0,21]
mol [K

=8,314 ] x1,3
mol [K

=10,83 I
mol [K

Luego,
A5(2'98’151<) = ASDEbye + A'515—‘145,‘15 + Asfuq + A5145,‘15—240,3 + Asvup + A5240,3—298,15

| _Cr i661+37,39+38,5+83,44+10,83
mol[K 3

237,26

= & + 236,25 ]
3 mol [K

C, =3x[237,26 - 236,25]|

mol
=

=3x1,01 I
mol [K

- s 3 _ J
CP = 3,03 {U( = 12]; R X[@T j con R - 8,314 mol |j<
o D T =15K

Finalmente, reemplazando los datos y despejando se tiene que:

©, =129,37K

FI22A: Fisica Estadistica Pagina 7 de 7



