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General instructions
• Submit your solution to Oliver Lemke (R. 35.17) before Wednesday 08. June
at 8.15 am.
• Fill out this cover sheet and submit it along with your solution.
• Show how you arrived at your answer.

6.1

Distinguishable bosons

(2P)

Consider a system of Ni = 3 distinguishable particles and gi = 5 energy states.
(a) How many differnt configurations are possible?
(b) Write down a general equation for N particles and m states.

6.2

Calculation of state functions for a 3-level system

(8P)

Consider a 3-level system at 400 K with
g0 = g1 = 2 and g2 = 4
and energies
E0 = 0 J , E1 = 4 · 10−21 J and E2 = 12 · 10−21 J.
The partition function for this system is then defined as:
q = g0 + g1 exp (−β∆E1 ) + g2 exp (−β∆E2 )

(1)

(a) Calculate the internal energy.
(b) Calculate the entropy.
(c) Calculate the enthalpy.
(d) Calculate out of your results the Gibbs free energy.

6.3

Poisson distribution

(3P)

The probability of finding k particles of an ideal gas in an volume V can be modeled by the Poisson
distribution. The Poisson distribution is defined as
Pλ (k) =

λk
· e(−λ) .
k!

(2)

λ denotes the expectation value and k the number of particles. The Poisson distribution has the
curious property that the variance is equal to the expectation value. Consider an ideal gas at 1000
K with a pressure of 10−9 Pa.
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(a) Calculate the average number of particles in a volume of 1 mm3
(b) Caclulate the standard deviation if the particles are Poisson distributed
(c) Calculate the probability to find k = λ particles in the volume.
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