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You may only discuss this test with me. Due Friday February 25, 2005

Answer each of the following questions completely.

You must supply all details that led to your answer.

You must provide correct SI units where required.

Work neatly showing FULL details with your answers.

Although you may use additional sheets of paper which must be turned in with your test, please write (neatly) your answers on the pages where the problems are presented.
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, k=8.99x109 Nm2/C2, 
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(a) Consider the circuit element composed of resistors R1, R2 and R3 as shown. If R1=300( and R2=200 (, find the resistance that R3 must have in order for the equivalent resistance of the circuit to be 200 (.
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(b) Consider the circuit element shown consisting of capacitors C1, C2 and C3. If C2=3(f and C3=2(f, what is the value of C1 if the circuit has an equivalent capacitance of 2(f?

(2) Consider the following charge configuration (spatial coordinates are in m):
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(a) Find the vector electrostatic field at points along the positive y-axis:  
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(b) Find the electrostatic potential at points along the positive y-axis:  
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(c) Suppose that yp=2m. Provide numerical answers for (a) and (b) together with correct SI units.

Note: For full credit here, you must show all details, including sketches. In spherical coordinates with spherical symmetry, the volume element is given by 
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(3) An insulating sphere of radius a has a total charge Q and a volume charge density ( which is given by 
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. Using the spherical coordinate unit vector 
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to denote directions, find the vector electric field:

(a) Outside the sphere of charge.

(b) Inside the sphere of charge.

(c) Evaluate both solutions at the surface of the sphere (r=a) to show that they are the same.
(4) An ideal parallel plate capacitor has plates with area A and a separation between the plates d. Suppose there exists a potential difference between the plates given by V.
(a) Find the magnitude of the electric field inside the capacitor in terms of V and d.
(b) Find the surface charge density on the capacitor plate in terms of V, d, and (0.

(c) Find the energy density in terms of V, d, and (0.

(d) What is the capacitance of the capacitor in terms of A, d, and (0?
(e) Evaluate your answers to (a), (b), (c), and (d) providing correct SI units for the case where V=100 Volts, d=0.01m, A=0.01m2.

(5) In a certain region of space, the electric potential is given by
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where a, b and c are constants. 

(a) Find the vector electric field in this region of space. 

(b) Evaluate your answer (providing correct SI units) for the case where 
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at the point x=1m, y=2m and z=3m.
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