Workshop module 3 - Physics 142, Fall 2005
1) A parallel plate capacitor is charged by being connected to a battery and is then disconnected from the battery. The separation between the plates is then doubled. How does the electric field change? The potential difference? The total energy? Explain your reasoning.
2) The source of a star’s energy is thermonuclear fusion taking place in the core of the star. Estimate the temperature at the center of a star when nuclear fusion reactions begin.  (Hints:  Fusion is when two protons (or nuclei) bond together due to the strong nuclear force which has an effective range of about 10-15 m.  Assume fusion takes place if two protons approach each other within 10-15 m.  Imagine that the protons exist as a gas.)

3) A thin wire segment with charge +Q uniformly distributed along its length, L, is lying on the x-axis with its midpoint at the origin.  Calculate the electric potential at a point P on the x axis, where P>L/2.  From the electric potential, calculate the electric field.  Use limiting cases to confirm that the form of the potential and the electric field that you have calculated make sense.  
4) You are a pencil-necked geek, fresh out of electrical engineering school, ready to change the world! With decent grades and a good word from a friend of a friend, you land a prestigious job as a technical engineer at Bob's High Tech Circuit Design Emporium and Car Wash on the edge of Silicon Valley, south of San Francisco. After working for a week drying cars, you are finally given your first assignment. Bob asks you to design a little circuit destined to make a McDonald's happy meal toy light up when squeezed. He also tells you that "due to a clerical error" the company has a huge surplus of 1 and 5 microfarad capacitors. He leaves you with the kind words of support, "Use them in your design, or else!"
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After some work, you decide there are two possible configurations of capacitors (shown below) that you could use in your circuit. Your circuit requires the configuration with the larger stored electrical energy. Which circuit should you choose? Explain your reasoning and show your work. Assume the potential difference across each configuration is V.

5) Hmmm. The net charge in a capacitor is zero. What does a capacitor store?? 
6)  A positive point charge +Q is located at x = -a.  

(a) How much work is required to bring a second equal positive point charge +Q from infinity to x = +a?

(b) With the two equal positive point charges at x = -a and x = +a, how much work is required to bring a third charge -Q from infinity to the origin?

(c) How much work is required to move the charge -Q from the origin to the point x = 2a along the semicircular path shown in the sketch below?
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