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PLEASE ANSWER ALL TI-IREE QUESTIONS IN THE SPACE PROVIDED, QUESTION ONE
AND TWO ARE EACH WORTH 35 POE\TTS‘ VHILE UESTION T]IREE IS WORTH 30
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' Passlbiy Useful Informatlon.
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TABLE of POSSIBLY USEFUL INTEGRALS* , DERIVATIVES, and
PROPERTIES OF THE NATURAL LOG (In) FUNCTION

“Disclaimer: Cartoons taken
Jrom: phys.udallas.edu/C3P/cartoons. himi

[x™dx = [x™! (m+1)] + C
(note: m #-1)

I'[X/(az + %2 )3/2 Jdx = [—1/(32 + Xz)uz 1+ C
JI@ +x Y2 Jdx = {(1/2%) [W/(x* + a5 2 [} + €

Is-i:;afax) dx = -(1/a) cos(ax) + €

f .Qo.s(ax) dx = (1/a) sin(ax)+C

Jahkydx=m@+C
d(ea")/dx = ag™

o d(cos at)/dt = -a sin(at)

y at)/dt = a cos(at)

._Jrja),];ldx =1/x+a)

a)/( ' )]=1n(x+a)- ln‘(:x;a)__




TWO UNRELATED QUESTIONS:
_Problem 1A: The segment of wire in the figure shown below carries a current, I = 5.00
A, where the radius of the circular arc is R = 3.00 cm. Determine the magnitude and
direction of the magnetic field at the origin. (20 Points)

Brot Savart = QLB /o{@,z d7 x &

B,,e_; !3 3 1‘“@

Problem 1B: Three long, parallel conductors carry currents of I = 2. 00 A The figure
shown below is an end view of the conductors, with each current cemmg out of the page.
If a= 1.00 ¢m, determine the magnitude and direction of the magnetic field at point B.
(15 Peints) Hint: You do not need to derive the expre.s'szon for the magnerzc ﬁeld outside

' of a long wire.
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Two: In the figure below, the square loop of wire has sides of length s meters. A
magnetic field, B, is directed out of the page; its magnitude is given by: B = 8.0t3y2,
where B is in Teslas, ¢ is in seconds, and y is in meters. a) Briefly explain Faraday's
Law of Induction (5 points), b) Determine the emyf around the square at ¢ = T seconds (20
points). ¢) What is the direction of the induced current (5 points)? d.) Suppose you could
alter the given magnetic field (magnitude) for the square loop having dimensions
indicated in part a. Give an example of a magnetic field (magnitude) which would
produce an induced emf of zere. (5 points)
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Three: Conceptual Questions: Please answer the following questions. To receive full credit,
remember that you must justify your answers. (6 points each, 30 points total).

a.) Two, long, parallel wires are separated by a distance d. the currents, [; and L,
have the directions shown. 1.)What is the magnitude and direction of the magnetic
field created by wire 2 (top wire), at point p—midway between the wires (3 points)?
2.)What is the magnitude and direction of the force per unit length on wire 1 due to
the magnetic field created by wire 2, and is this force attractive or repulsive? (3
points) ju : ; K ¢ J &
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- Briefly explain Lenz’s Law., |
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