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Statistics
1) Prof. Wasserman gives his first mid-term exam.  After grading all but the last exam, the distribution looks like:
2 students = 11
4 students = 31
1 students = 52
3 students = 67
1 students = 70
3 students = 79
2 students = 84
a) Professor Wasserman was hoping for the average grade squared to be at least 3750.  What does the grade on the final exam need to be to bump the average grade squared over 3750?  Use the expression for finding the average value that we used in class.

b)  Assuming the average score squared is 3750, what is the standard deviation of this distribution?

Kinetic Theory of Gases

2) A gas is held at 415K.  If the gas contains 2.3 Mol of molecules, what is the average kinetic energy of each molecule in the gas?  If the gas is compressed to half of the original volume, but the temperature is held constant, what is the change in pressure?  What is the average kinetic energy of each molecule now?

3) Two different gases are held in a container of fixed volume, and the temperature and pressure of the gas are monitored.  The temperature is dropped by 30K, and a pressure drop of 5% is seen.  The Temperature is then decreased an infinitesimal amount, and gas 1 condenses.  The pressure then drops to 150,000 N/m2 (Pa), a drop of 33%.  What is the temperature for the gas->liquid phase transition of gas 1, for the given pressure and volume?  What is the original pressure of the system, before the temperature change? Can you determine the molar ratio of the two gases (when both are in gas phase)? 
4)     Calculate vave for N2 at T=10K, 300K, and 600K. 
5) Calculate Cv for the following situations, explain your reasoning:
(a) A monatomic gas free to move in three dimensions

(b) A monatomic gas free to move in only two dimensions

(c) A diatomic gas confined to one-dimensional motion at room temperature.
(d) A diatomic gas confined to one-dimensional motion at high temperature (assuming molecules cannot disassociate).
(e) A diatomic gas free to move in three dimensions at high temperature (assuming molecules cannot disassociate).
(f) A sheet of crystalline graphene (single monolayer of graphite)

6) The expression for the energy density of a cavity is given by:


[image: image1.wmf]4

8

l

p

l

kT

d

du

=


 Here, we are assuming the average energy per mode to be kT.  Give the expression above in terms of frequency, in other words, find 
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7) An electron travels between two 2cm long conducting plates, separated by 5mm.  A voltage of 20V is applied between the plates.  (Remember, electric field has units Volts/m).  I send electrons through the plates, so that their initial y-position is directly in between the plates, and they have only a velocity component in the x-direction when they reach the beginning of the plates.  The electrons impact on a Phosphorescent screen 5 cm past the end of the plates, 2mm above where they started (in y).  The electron mass is 9.11E-31kg and the electron charge is 1.6E-19 C.  (Drawing not to scale)
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a) What is the velocity of the electrons in the x-direction? (5pts)

b) What is the magnitude and direction of the magnetic field required to bring the phosphorescent spot to y=0? (5pts)

8) Water (H2O) takes the shape of triangle, where the two Hydrogen atoms are bonded to a central Oxygen atom.  There is no bond directly between the Hydrogen atoms.  Approximate the energy of a Water molecule at 300K.  Explain each contribution to this energy.  What would the energy of 3 grams of water then be?
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