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Problem 1: Calculate I; and I, for the circuit shown below [20 points: setting up the

algebra correctly will get you 15 points, so show your work]
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Problem 2 At t = 0 sec, the switch is closed. The capacitor is fully discharged prior to
closing the switch.

R 4R (a) Calculate current sourced by the battery at t=0 sec.
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(b) Calculate the charge on the capacitor at t = infinity. [10 points]
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Problem 3 There is two wires: an infinitely long wire carrying current I and a
parallelogram carrying current I as shown in the figure. Calculate the force (direction and
magnitude) exerted on the parallelogram. [20 points]
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Problem 4: There is an infinitely long coaxial cable as shown below. The inside
conductor has radius a and has current 1 coming out of the paper. The current is
uniformly distributed in the inside conductor. The outside conductor is infinitely thin and
has current I coming out of the paper. [note that both inside and outside conductors are
carrying current in the same direction.

(a)  Calculate the magnitude of magnetic field when r>b
T [6 points]

e

Mozt ML

T N v
2 LI,

(b) Calculate the magnitude of magnetic field when b>r>a [6 points]
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(c) Calculate the magnitude of magnetic field when r<a [8 points]
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Problem 5 There are an infinitely long wire carrying a changing current 1. (dI/dt: the rate
of change, i.e. the current going to right is increasing). (a) Find the direction of the
induced current in the parallelogram
loop [5 points]
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(b) Calculate the magnitude of the induced electromotive force in the parallelogram. [15
points]
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