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“Statistical Physics” Spring 2004 ‘

Quiz 1 (5 points) 12 January 2004

Professor Mark W. Meisel

PLEASE PRINT and box final results. Show all work for full credit.-
Work must be clear and unambiguous for credit.

One kilogram of ice at —20°C is heated to 0°C and melted. The resulting water is heated to 100°C,
vaporizes, and the steam is further heated to 400°C. Assume that all the processes are isobaric at
1 bar. Calculate the change in entropy.

From a reference book, you are able to find that the specific heats at constant pressure of ice,
liquid water, and steam are 0.55 kcal kg~! K=}, 1.00 kcal kg~! K-, and 0.48 kcal kg~! K,
respectively. For the purpose of this quiz, you may consider the specific heats to be temperature
independent. The latent heat of vaporization at the steam point and at 1 bar is 538 kcal kg~?, and
the latent heat of fusion at the melting point and at 1 bar is 80 kcal kg™!. The critical point of H,O
is 374°C and 207 bar, while the triple point is 0.01°C and 4.6 mbar.

O @ & ® @

ya) = 2 2
\ STOT‘\ Srﬂ-‘} " gx°° ¢ os‘ro”'ruo t Ag/coloo‘— bs

Tloon T
Tsork = ~20 C* 253k Tueper = 100C < 332 ¢ (2s) sz T
-TMQ,“' = | = . ég = c a—
o HAze Teaal = Y00c= 673 K 3 T T
: 233k
O Agf = f (05%) km( (”"7) 5
253k 05Tkl [ %) ;
K
l A - i = 80((00(
©) S.= = (Hs\ 23 = B0k
3 333k 2¥3 ¢
DSy = S (lwka()( k) <2 <LT

233k z Loocc__ci:( [ 343>

2%3

4 . 4 <38 kca(

=
®
&
§C°q8——§)((t5;g . ouskal rs) @

e < ~ 33

>
WA
“





