Physics 201 Name = \{

Exam 3 — Electrodynamics L' L—i April 23,2009

This is a closed book examination. You may use a large card on which you have written
helpful information during this exam. There is extra scratch paper available. Please explain
your answers, Your explanation is worth 3/4 of the points on multiple-choice questions.

1} [4prs] A charged object moves in a straight line through a region of space with a strong

magnetic field, B . What must be true?
a) The object must be traveling very quickly (close to 3::{1'[]ﬂ m/s).

b} The object is traveling perpendicular to B.

@ The object is traveling parallel to B. %E % ﬁt

d) There is an electric field perpendicular to B.
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e) traveling very slowly fus i.:h-'-'— le
f) none of the above L b ¥ ualenstl vxB=0 and
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2) [4rrs] The more rapidly a magnet approaches a coil of wire, the
‘a) lower the current in the coil A,
b) greater the resistance of the coil \Z_:‘é ar ’ &m { g @ as

¢) more it is attracted to the coil
o
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greater the induced voltage across the coil .
¢) none of the abnve : ‘*ﬂhﬂ Ik %\-‘5 . an
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3) [4ers] A closed loop moves at a constant speed parallel to a long straight current-carrying
wire. The loop moves in the same direction as the current in the wire.
a) The induced current in the loop will progress clockwise

b) The induced current in the loop will progress S
counterclockwise e o

There will be no induced current” -
OE} The induced current will vary with the speed cl
at which the loop moves g_M]. 5 ﬂ WA bn{‘ &A 1S {’0\5'\““'

e} None of the above
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4) [4rrs|] When the instantaneous voltage and current in any AC circuit (think LCR circutts)

are in-phase, we know 9 z ‘fl_

a) the capacitive reactance is zero 21%3 + (?(L - XE‘) l

b) the inductive reactance is zero ;

the total reactance is zero ’ m"*-c] -]-,J - ! 1:3'1 NS P
d) the resistance is zero F i
e) the impedance is zero ‘\fm{- X’ i XC. ., Un-'-'l; A

f) none of these
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5) [4prs] You have a 12V car battery and a transformer (N,=1000 and N,=10). What should
you do if you want to shock your “friends” with 1200 Volts?
a) Connect the battery to the side with 1000 windings. y_g 1_/‘_,_.

b) Connect the battery to the side with 10 windings. Ne
¢) Get a different transformer. an hC s ﬁm <onnl.€

Get a different battery. O\ . _\_,,3.:'»?—“- -*/ Al %_ RV, & K. 40 fuen
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6) 4rrs] A capacitor and resistor are connected in series to an AC voltage source. If you \
double the frequency of the voltage the effect on the capacitor is to

5o fm-fa‘zm_;)
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a) double its reactance ( .T X \
b) increase its reactance by a factor of four ><: F - L eV
¢) leave its reactance unchanged ¥y wC

halve its reactance
e) decrease its reactance by a factor of four

7) 1oer] Two very long wires are hung parallel to each other a distance of 10 em apart.
Current flows down each wire in opposite directions. Wire A has a current of 100 mA
and wire B has a current of 400 mA.

a) Do the wires move? If so in what direction?

b) What is the force per unit length on wire B?

¢) What is the force per unit length on wire A?

d) What is the magnetic field 10 meters away from the
two wires?

8) [10pT] You have connected an inductor (L=500 mH), a capacitor (C=0.6uF) and resistor
(R=1400£2) in series. You connect your LCR circuit to a function generator that is
producing a time varying voltage signal with V_ . =0.71 volts.

a) What is the resonant frequency for this circuit?
b) What is the impedance of this LCR circuit when it is at resonance?
c) What is the peak current passing through the resistor for a frequency of 2 kHz?

Useful mathematical (trigonometric) relationships:
sin*(#) + cos*(A) =1 3 L

c0s(20) = cos’ (8) —sin*(8) = 2cos*(8) - 1=1-2sin*(0)
sin(28) = 2sin(@) cos(f)
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