7. Statistical Mechanies and Thermodynamies (Fall 2003)

A gas of noninteracting particles fills a cylindrical container that has eross-sectional area 4 and
height . Each particle has mass m, and is subject to the gravitational field at the surface of the
Earth. The circular bottom and top of the container are parallel to the surface of the Earth. There
are N particles in the container, and the temperature of the container is T.
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(a) Find the partition funetion of the gas.

(b) What is the pressure of the gas at the top of the container?

(¢) What is the pressure of the gas at the bottom of the container?

{(d) Finally, what is the difference between the pressure at the bottom of the container and the

pressure at the top of the container? Interpret the answer that you get.
I

T = ‘Z-Ei BE, :__3_“’ {f*-\‘—rhjz)ﬁollpd?
5, Aﬁ ?F’"fﬂm H""g'l]# pidedz
= Sk yma () [ e “Auf Pt ™ 1™
N e

= ,.A-_. im'ﬂJ%(ﬂ-mjsz-._ rmjﬁZJ

E \  gh*
- -wa bz,
= |n(2) FW('ZT) Mfﬂ m p) 3|\”n( 'm,m) N.‘n( mﬂizﬂ'e " z)-—N]H{N)
. ﬂE‘j PO T (2 E‘PZ, Sin(2) ma 5 e g g
b. Per = 3 Ve T B Ebz,_}w & A"'L*-’ BA o miPt_ g~m9PT
= rmyN L e i s TS
__-?‘i_- E'“@ﬂfa Zo) .| % mﬂpn-‘l gz
€ Pa = 1 2ln(z2) . aJ“(Z} 2% _ - 3nl@ _ “N -mefe B =
E SV B 97z N BA ?Iu BA o m9BT _ ,M)RE
N L
2 e -
= = i W‘If;N f _ B
f e —
G (éﬂaﬁ‘f =] m“-a) _4_ “LH nmgH

The Merease o pressure UC} the boTiom «t:}'lC m rgnfdfﬁl'f'r" Ty
&tﬂe, f'u 'f’i"f.- 'ﬁﬂ"r@ from e qrf-_jl.-.'l' m{ the 9,5-; above ;f



