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(10 points)

2. One mole of an ideal 8as expands to twice its original volume in a free expansion.

What is the change in entropy of the gas? (5 points) Of the environment? (Gas
constant R = 8.3] Joule/mole-K) (5 points)

3. Amolecule can be only in one of two energy levels. The degeneracy of the levels
is one, The energy spacing between the two levels corresponds to a transition
frequency of 1GHz. Use the Boltzmann distribution to calculate the absolute
temperature when () the molecule is in the lower energy state only (5 points) (b)
the probability of finding the molecule in either level is equal (5 points) (c) the
probability of finding the molecule in the lower leve] is 1.0005 times the
probability of finding it in the upper level. (5 points)

(10 points)

5. Anobserver is at a distance 1 meter from a point light source whose power output
is 100 watts. Calculate the magnitudes of the electric and the magnetic fields. or

=47 %107 weber/amp-m, ¢ = 3x1¢8 m/s) (10 points)

6. A parallel beam of light with an energy flux of 10 watts/cm? falls for one hour on

a perfectly reflecting plane mirror of | cm? area, Calculate the force in newton
that acts on the mirror. (10 points)

7. Anelectron has a speed of 300 m/s, accurate to 0.01%. With what fundamental
accuracy can we locate the position of this electron? (Planck constant s =
6.6x10™* joule-sec) (5 points)

8. A grating with 8000 rulings/cm is illuminated with white light (4000 A-7000 A)at
perpendicular incidence. Describe the diffraction pattern. (hint: dsin@=m }, ).
(10 points)
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9. What is the mean free time between collisions of the free electrons in copper
given that the density of free electrons in copper is 8.4x10%%/m3, electric charge of
an electron is 1.6x10" coul, resistivity of copper = 1.7x10"® ohm-m and the mass
of an electron is 9.1x10™ kg? (10 points)

10. A particle is bounded in a one-dimensional box of length L. (a) write down the
time-independent Schrodinger equation for the particle. (5 points) (b) find the
energy levels of the particle. (5 points)




