Physics 10164 - Exam 3

S

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don t show your work even if you get the right answer.
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1. (35 pts) A 250-turn square loop with a resistance of 0.38
Ohms, 25 cm on a side moves into a region of a uniform 2.2 Tesla
magnetic field pointing into the page as shown below. It takes
0.44 sec for the loop to fully enter the field. During that time
interval, find the magnitude and direction of the induced current
in the loop. For the direction of current, be sure to explain
your reasoning fully.
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2. (35 pts) A series AC circuit contains a 2.5 H inductor, a 15
uF capacitor and a 12 Ohm resistor connected to a 120 Volt rms

source.

a) What is the power delivered to this circuit when it is
operated at the resonant frequency?

b) What 1is the power delivered to this circuit when it is
operated at one-half the resonant frequency?
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3. (30 pts) An AC power generator produces 75 Amps of current
with a voltage of 3600 Volts fed into the 25 coil secondary input
of a transformer. The voltage is stepped up to 72,000 Volts and
the energy transmitted with this voltage through a power line with
a resistance of 15 Ohms.

a) How many coils are in the primary output part of the
transformer?

b) If the power is transmitted at the original 3600 Volt
potential, what fraction of this supplied power is lost as heat
dissipated by the power line?

c) If the power is transmitted at 72,000 Volts, what fraction of
the supplied power is lost as dissipated heat?

5 <” ’1?
?i;‘”’w Ea «)f"‘ [ ﬂﬂf‘t‘i‘#fy
o ? N < C”
/\V/ / . z Kf ~k
AL . TLHFD
AV, = 72 000 Y AV, - 2502

(25K 7z000)




