Problem #1. (35 points)
Wire (1) carries a current 1, =184 pointing up (or North). Wire (2) carries a current I,=164

pointing down (or South). The wires are 5 cm apart and point P is 4 cm to the right (East) of wire
(2) as shown.
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(7 pts) (a) Find the magmtuﬂe and dlre-:: n of t& magnetic field at point P due to wire 1,
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(7 pts) (b) Find the magnitude and I:Ilrenﬂun ﬁf tfgm;ﬁeh eld at point P due to wire 2.
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(9 pts) (c) Find the magnitude and direction of g e total or net magnetic field at point P.
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(12 pts) (d) Assume that at point P there is particle of charge ¢ =-3.04C which is movin g down

(South) with a velocity of 2.5x10°m/s as shown. Find-the magnitude and direction of the
etic forc this particle. e o
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Problem #2. (35 points)

A rectangular wire containing a 12.5 Q resistor is placed in a region of uniform magnetic field B
which is pointing into the plane of the circuit, as shown below. The rectangular wire has a width of
0.35 m and length of 0.75 m. The magnetic field decreases in magnitude with time at a constant rate.
The initial value (at t = Os) of the magnetic field is 1.0 T and it decreases to 0.5 T in 0.5s.
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(7 pts) (a) Calculate the initial magnetic flux through the rectangular loop at t = 0. ( Y\vq@%i "
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(7 pts) (b) Calculate the final magnetic flux through the rectangular loop at t = 0.5 s.
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(7 pts) (c) Calculate the induced emf (electromotive force), €.
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(7 pts) (d) What is the direction of the induced current in the loop? :
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(7 pts) (e) Calculate the magnitude of the induced current in the loop.
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Problem #3. (30 points)

(7 pts) (a) An electromagnetic wave propagates along the +y direction as shown in the figure. If the
E-field at the origin is along the +z direction, what is the direction of the B-field?

Answer:

What follows is not related to part (a) above.
An unpolarized light beam of li ght of intensity I, = 100 W/m? passes through three polarizers. The
transmission axis of the second polarizer makes an angle of 20° with the transmission axis of the

first polarizer. And the transmission axis of the third polarizer makes an angle of 65° with the O,
transmission axis of the first polarizer.

(7 pts) (b) What is the intensity I, of the li ght after the first polarizer? -—)(‘w
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(8 pts) (c) What is the intensity I of the light after the second polarizer?
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(8 pts) (d) What is the intensity I of the light beam after the third polarizer?
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