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1.) Two infinite wires are in the plane of the page, one running along the x-axis and
the other along the y-axis. The z-axis is perpendicular to the page, with the unit vector
2 pointing outward. The wires do not intersect and each wire carries a current of 10 A as

shown in the sketch.
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a.) (10 pts.) Calculate the magnetic field vector at point A, which is a distance 5 cm from

each wire. ‘é _ ﬁg__r[é‘ j QJ C s
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b.) (10) pts.) Calculate the magnetic field vector at point B, which is a distance 5 cm
from each wire.
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2.) An electromagnetic wave has its electric field in the y-direction. It is described by
E,(z,t) = 20sin(10"z — 3 x 10'5%¢) V/m (1)

a.) (5 points) What is the wavelength of the light?
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b.) (5 points) What is the frequency of the light?
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c.) (10 points) What is the intensity of the light in W/m??
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3 4) A circuit as shown below is driven by an oscillator that produces 20 V rms at a
frequency that can be varied. 2 ()
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a.) (10 points) Apply Kirchoff’s rule to this circuit to obtain an equation that relates the
current I(t) to the driving voltage V(t).
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b.) (5 points) What is the resonance frequency of the circuit in Hz?
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c.) (5 points) What is the rms current in the circuit when the oscillator drives it at the
resonance frequency?
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d.) (5 points) What is the impedance of the circuit when the driving frequency is 1000
Hz? w = a7f = 6283
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5.) (5 points) Circle the name of the person who showed that light is an electromagnetic
wave.

Ampere Faraday Gauss Weber Henry  Watt  Tesla



4$.) A 20 cm by 40 cm rectangular loop is made of conducting wire and a 10  resistor.
This loop is moving at constant speed 20 m/s toward the right and it enters a region with
a uniform magnetic field of 0.5 Tesla pointing into the page (shown by the x’s). Assume a
sharp boundary between the region to the left where there is no field and the region that

has the 0.5 Tesla field.
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a.) (10 pts.) Calculate the time it takes the loop to enter the field region completely. Then
plot the flux that passes through the square loop versus time, t, with t=0 being the time
the loop enters the magnetic field. Show on your plot the maximum value of the flux and

the time when the loop is inside. 0
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b.) (10 pts.) Plot the current through the resistor as a function of time, identifying the
numerical value of the maximum current on your plot.
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c.) (5 pts.) What is the direction of the current in the loop

Circle one: clockwise counterclockwise

d.) (5 points) Is there a force on the loop at any time? If so what is the direction of the
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