Physics 142 - Fall 2005 – Module 11
Much of this week’s workshop is a review of old material.  With the injection of the mechanical waves review and the short lecture week due to Thanksgiving, the timing is not right to cover lots of new material  in this week’s workshop.  
1. A thin sheet of aluminum foil (negligible thickness) is inserted midway between the two plates of a parallel plate capacitor.  What effect does this have on the capacitance if (a) the foil is electrically insulated and (b) the foil is connected to the upper plate?
2. The foil in problem 1 is removed from the capacitor and a dielectric slab (of dielectric constant () is inserted in the capacitor at constant speed.  Qualitatively, what happens to the charge, the capacitance, the potential difference, the electric field strength and the stored energy in the system.  Assume the capacitor is connected to a battery throughout. Is work required to insert the slab?

3. A disk of radius R carries a surface charge distribution of (=(or2/R2.  (a) Find the total charge on the disk.  (b) Find the potential on the axis of the disk at a distance x from its center.
4. In an electromagnetic wave, how does the energy density of the electric field compare to the energy density of the magnetic field?

5. As one might expect, since it is a wave phenomenon, light exhibits Doppler shifts similar to what is observed with sound.  In the case of light 
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The period of the sun at its equator is 24.7 days.  The radius of the sun is 7x108 meter.  What Doppler wavelength shifts are expected for characteristic wavelengths in the vicinity of 5500 angstroms emitted from the edge of the sun’s disk?
6. One method for measuring the magnetic susceptibility of a sample uses an LC circuit consisting of an air-core solenoid and a capacitor.  The resonant frequency of the circuit without the sample is determined and then measured again with the sample inserted in the solenoid.  Suppose the solenoid is 4.0 cm long, 0.3 cm in diameter, and has 400 turns of fine wire.  Assume that the sample that is inserted in the solenoid is also 4.0 cm long and fills the air space.  Neglect any edge effects.  (a) What is the inductance of the empty solenoid?  (b) What should be the capacitance of the capacitor so that the resonance frequency of the circuit without a sample is 6.0000 MHz?  (c) When a sample is inserted in the solenoid, the resonance frequency drops to 5.9989 MHz.  Determine the samples susceptibility.
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