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1. (40 POINTS) A single loop (N = 1) of wire of radius r = 0.0300 m
lies with its face parallel to the page. It is in an external uniform
perpendicular magnetic field pointing OUT as shown in the diagram

below by the dot surrounded by a circle O} Suppose the external
magnetic field magnitude is INCREASING with rate AB/At= 10.00
T/s. -

(a) (5 points) What is the area A of the wire loop?

(b) (10 points) What is the magnitude | €| of the voltage induced in the
wire loop ?

(c) (10 points) The loop has resistance R = 40.0 £3. What is the current [
in the loop?

(d) (10 points) In the figure below, indicate the direction of the current
I, clockwise or counter-clockwise, in the loop. Draw a labeled curved
arrow on the loop representing the current direction.

(e) (5 points) In the figure below, indicate the direction of the induced

magnetic field , in or out. Indicate this direction by drawing a labeled
IN @ or QUT symbol within the circle.

|
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2. &% points) The current [ flowing rightward through inductor L is
ifuersesing at a steady rate of 0.1280 A/s. The magnitude | g, | of the
vaitage difference between the right end and the left end of the inductor
is 0. 0160 (V).

00000000
L

(a) (30 points) What is the inductance L?

(b) (10 points) Which end of the inductor above is at high er voltage,
the left end or the right end? Explain.
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3. (20 pofass}-Airansformer consists of 275 primary windings and 834
secondaiy windings . If the potential difference across the primary
coil is 25.G Y3,

(a) (17 points) what is the voltage across the secondary coil?

(b) (3 points) Is this a step up or step down transformer? Explain.
(¢) (5 points) EXTRA CREDIT . What is the effective load resistance
of the secondary coil if it is connected across a 125 € resistor ?
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4. (30 POINTS) THE LECEECUTT. A 10.00 pF capacitor C is initially
charged to a voltage V of X0.00 (V). It is then connected in series with
an inductor L. Charge awd carrent oscillafions ensue.

(a) (10 points) What is the fofal energy U of the circuit?

(b) (10 points) If the maximum current in the inductor is I, = 0.500 (A),
then what is the inductance L.? What is the charge QQ on the positive
plate of the capacitor when the current reaches its maximum value I, ?
(¢) (10 points) What is the angular frequency o of the charge
oscillations?
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5. (40 points). Compute the impedance Z-af a series R-L-C circuit at
angular frequencies © =

(a) (6 points) 1001 rad/s

(b) (6 points) 751 rad/s

(c) (6 points ) 502 rad/s.

Assume R =201 Q, L.=0.902 H and C = 2.01 uF.

(d) (6 points ) What is the resonant angular frequency wggs of the
circuit?

Assume the voltage source amplitude is V,, = 100.00 (V).

(e) (6 points) What is the current amplitude I, when the circuit is at the
resonant angular frequency?

(f) (5 points) What is the current amplitude I, when the circuit is at
751 rad/s? :

() (5 points) Should the answers to (e) and (f) be nearly equal?
Explain.
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6. EXTRA CREDIT. (10 POINTS) How much time ¢ {in seconds) does
it take light to travel from the Moon to the Earth, 2 distance D =
384,000 km? Assume the speed of light is ¢ = 3.00x16 * m/s.



