Physics 102— Pledged Problem 9

Time allowed: 2 hours at a single sitting

Due 5PM Monday, April 3, 2006, in the boxes marked Phys 101-102 in the physics lounge. You may use your
own textbook, your notes, and a non-programmed calculator. You may also consult the on-line solutions to the
corresponding suggested problems. You should consult no other help. Show how you arrived at your answer; the
correct answer by itself may not be sufficient.

Further instructions:

(a) Write legibly on one side of 8.5” x 11” white or lightly tinted paper.

(b) Staple all sheets together, including this one, in the upper left corner and make one vertical fold.

(c) On the outside, staple side up, print your name in capital letters, your LAST NAME first followed by your .
FIRST NAME.

(d) Below your name, print the phrase “Pledged Problem 9”, followed by the due date.

(e) Also indicate start time and end time.

(f) Write and sign the pledge, with the understanding that you may consult the materials noted above.

L. Four long, parallel, straight wires pass through the corners of a square whose side has length a. Take the center
of the square to be the origin, with the = and y axes as shown. The top two wires carry current I out of the page,
and the bottom two wires carry current I into the page.

(a) Determine the magnetic field B at the location of the top left wire due to the other three wires.
(b) Determine the force per unit length on the top left wire due to the other three wires.

(c) Determine the magnetic field B at the center of square.

(d) Determine the direction of the magnetic ﬁel;l at a point on the z—axis for z > a.
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II. A very long wire carrying current I is bent to form a semicircle of radius R as shown below. After the semicircle
is formed, the wire makes a sharp bend and continues to the right. The point C is at the center of the semicircle.

- (a) Determine the magnetic field at the point C' due to the curved (semicircular) part of the wire.

(b) Determine the magnetic field at C' due to the long straight section of wire to the left of the semicircle.
(c) Determine the magnetic field at C cue to the long straight section of wire to the right of the semicircle.
(d) Compare your results in (b) and (c) to the magnetic field due to a single infinitely long wire.
You may find the following indefinite integral useful:
T
dz — z .
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