















































































































Phys 335:


















































































































S Nk Len Eet E 9 2
S e bln 1 is always 7 0

But the tannin he could get negative
for small enough argument
what conditions would give S 0
Consider Helium a monatomic ideal
gas initially at pt atm and
room temperature T 300 K Suppose you
keep the density of fixed but lower T

At what temperature will 5 0

want en I YT E 7
I 43

5 F e
512

recall
u 32 Nkt so I 32kt also

YE Ipt since the density is
constant and the system
follow the idealgas law

Ékp 43ha zkt
2

e 512

solve for T

Phys 335:

Problem 2.35



kt Ei 3,1m e
512

3kt EE Ifm e 513

T t 1 Ein e
sb

F LEE attune
513

There are no obvious clever units shortcuts
here It might be simplest to convert
everything to the usual SI basic units

SeetheMathematicanotebook for how to
incorporate units into Mathematica

PE latin 1 01 x105Nm2
Ti 300 K
k 1.381 10

23 JIN

LI 2 438 1025ye
units Na ME my 3

This was the original density 2 438 1025m3
h 6.626 10

3
J S

M O Photog t ftp.oasatom 6 64 10 kg



F LEE attune
513

F 2.438 107,3
1 ftp.gli.zgissnTO O 12K

Heliumactually liquefies around 4K so
This negative entropy doesn'thappen At
these low temperatures the ideal gas law
no longer applies The weak interactions
between He atoms can no longer be ignored


