Physics 4311: Thermal Physics — Test 1

Friday, Feb 27, 2026

Problem 1: Short questions (15 points each = 45 points)

a)
P= <;l> (1/4)* (3/4)* = 27/128

b)
@ = ) ~ \/1%
DNe/Par = \/W =2
) 1
A= Vone

n stays constant upon changing 7" = X\ unchanged

Problem 2: Molecules on surface (60 points)

a), b), c)

d) T—0, =00 = py—0
e) T =00, B—=0 = pyp—1/3
b) T—0, f—00 = (E) =0

c) T —o0, 8—0 = (FE)—¢/3
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Problem 3: Two-dimensional ideal gas (45 points)

2)

9(va, 0y) = 5 e
b)
(B) = Z((v2) + (v]) = ks T

f(E) = / dvadvy 9(va, v)0(E — m(v? +v2)/2)

= oo [ vdvdoe B TS (E — a?2)
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o d
= kBﬂT A %e_'gz&(E —x)
- L e~ E/kBT
kgT
N do e7377" = (2m0®)1/? - dx x2e~3%/0° — (2m0?)! /25

o o0 o o0
/ dx ze™ ™ =1/a?, / dr x?e™ = 2/a?, / dz 3™ = 6/a*, / dr xte™ = 24/ad®
0 0 0 0



