Honors Physics – P222

Exam II
1:25 to 2:15 pm
Friday, March 7, 2003

Guidelines:

(1) Please show all your work on these sheets.  

(2) Be sure to specify units where appropriate

(3) You may use your 2-sheet (both sides if you want) summary

(4) Part I consists of 5 questions each worth 10 points

(5) Part II consists of 2 problems each worth 25 points

Thank you,
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Alex R. Dzierba
Please Print Your Name

Part I (50 points)

Question 1 (10 points)

In the circuit below all the capacitors are 10 µF.  What are the charges on C1 and C2?
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Question 2 (10 points)
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In part (a) of the figure above 12 electrons are symmetrically arranged on the circumference of a circle of radius R.  What is the electric field E and the electrical potential V at the center of the circle?

In part (b) the 12 electrons are non-uniformly distributed on a portion of the circle.  Do your answers for E and V at point C change from the answers for part (a)?  Explain briefly.

Question 3 (10 points)
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In the figure above we show four arrangements of long parallel wires carrying current into or out of the page.  In each of the above arrangements the wires are at the corners of squares.  Rank the arrangements (greatest first) according to the magnitude of the net magnetic field at the center of the squares.

Question 4 (10 points)
[image: image5.jpg]



The plates of the above capacitor have radius of 2 cm.  As the charge on the capacitor is changing the E field changes with time:
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Find the B field between the plates just outside the radius of the plates at t = 100 s and show the direction on the above drawing.

Question 5 (10 points)
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At t = 0 the switch in the above circuit is closed and at t = 5 s the current is 1.0 A.  What is the value of the inductance L?

Part II (50 points)

Problem 1 (25 points)
The long wire and rectangular loop lie in the same plane.  The loop has resistance R.  At the instant the center of the loop is a distance r from the wire the loop is moving with velocity v away from the wire – what is the induced current in the loop?
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Problem 2 (25 points)
In the figure shown the horizontal straight sections of wire extend to infinity to the right and the vertical straight sections extend to infinity downward.  The two arcs each sweep out 90o on the circumference of the same circle of radius R.  What is the B field at the center of the circle?  Show your work.  
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