PHYS 506 Test 1
February 2017

* Asterisked sections are for graduate students only.

1. [10 points]
An Einstein solid has 4 oscillators and 4 units of energv What is the multi-
licity of states? ~ N+q-1) _ tee = B85,
Bl 2= (") = (D)= 57
2. [10 points]

Consider N molecules of an ideal monatomic gas, each of mass m, and confined
to a volume V. If the internal energy of the gas is U, the entropy is glven by

the “Sackur-Tetrode” equation (
oU/y N :
S~ Nk V 4rmUN3/? S| T = NkQ(IM-“y")J:: 2 U
~ " N(smﬂ) T3 2u 3 NK

S W= 3 NkT
Use this equation to find the temperature of the gas, and relate tiat to the
internal energy. How does this result compare with what you expect from the
equipartition of energy? Thye is wrhak eo};»rar{—\—'n om 4 emer j?ﬂ‘-‘o-?‘-h :
W= FIINRT here £23 7 for o mmakouic gos.
. [10 points]
Undergraduates:
Define the Carnot cycle for an ideal gas engine on a PV -diagram and, for each Tsetherms :@
step, find the change in internal energy of the gas AU, the heat added to the
gas 2, and the work done on the gas W. You may assume that the quantity Acbo.ba’rf ! @
PV7 is a constant along an adiabat, where v > 1. £, rcckherms , Ak=a.

*Graduate Students: bOW= Q+W. Fovr odhabats, A=0.

Find the efficiency of a Carnot engine operating between temperatures Ty and
\ T¢ and show that this is the most efficient reversible engine that can operate L (\(5. /V>
using heat baths at the two given temperatures Wi = -_f’?ol\/z { nBT dV=.n RT k
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Lk B = Bu-Qw = (Qe+W) - (Qe+W)= (R -Qc).
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