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1. What is “Doppler Effect™? Derive the details and give some examples for its application. (10
points)

2. Explain what is “Carnot's Cycle” or “Carnot's Engine”. Plot the cycle in a P-V diagram. (15
points)

3. There is a thick metallic spherical shell with the inner radius = R; and outer radius = R,,. The shell
is charged with +Q.
(a) Where is the charge +Q distributed? Calculate the surface or volume charge density. (5
points)
(b) Calculate and plot the electric field E(r) for 1=0 ~ 0. (Note: r is the distance to the center of

this spherical shell.) (10 points)
(c) Calculate and plot the electrical potential ®(r) for r=0 ~ co. (5 points)

4. What are (a) Simple Harmonic Oscillation and (b) Damped Oscillation? Detive the equations
for the each case and explain the details. (20 points)

5. Write down the four Maxwell’s Equations and explain their physical meaning respectively. (20
points)

6. Derive that the energy level E, in a hydrogen atom is proportional to 1/n?, where =l 3 18
the index of energy level. (15 points)



