PHYS 230-01 Practice Exam on Chapters 30-33 S;/u%/'on ©

1. A circular loop of w:r% lies in the x-y plane and has an area of 2 m’. A uniform but time-dependent magnetic
field B =(1.0) £ T/s* ( 2'i + 3°K) exists in the region, where t is the time. What is the induced emf in the loop at
time t= 4 5?7
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2. A capacitor with an air core has plates of area 0.2 m’ and a separation of 0.01 m. A displacement current of 3
nA flows between the plates. What is the rate of change of electric field between the plates?
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3. When a capacitor is discharged through a resistor, the time constant represents the time at which

a) The capacitor is completely discharged

b) The capacitor is 99% discharged

¢) The capacitor is 50% discharged

d) The itor is 10%

¢) the charges on the capacitor is (He) of its ori

4. A solenoid has 1000 turns per meter and an area of 0.2 m’ and carries a current of 3 mA. If the current is
changed to 6 mA, how will the inductance of the solenoid change?
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5. An inductor with L=0.042H is conmected to a capacitor of 50 pF, which has an initial charge of 2.0 x 10 C,
to form an LC circuit. The maximum energy stored mthe maguetic field is
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6. The mutual inductance between two conducting loops is 15 mH. If the current through one coil changes at
the rate of 2.4 A/s, the induced emf, in V, in the other coil is
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7. A 400-mH inductor is connected to an AC power source of
60-V amplitude emf, at 40 Hz. The rms current through the inductor is
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8. Let R represent the resistance of an AC circuit, in series with a capacitive reactance ofmagmtude Xcand an
mmductive reactance of magnitude X;. The impedance, Z, of the circuit is expressed
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9. A variable frequency AC power source 0f 40 V (rms) is connected to an RLC circuit with R =50 Q, L. = 20

mH, and C= 40 pF. Thcnnpcdameofthec Q,at60 Hz is
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10. The current amplitude in the circuit at resonance is
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11. The polarization of an EM wave is taken to be
A. the direction of propagation of the wave.
direction of the orientation of the electric field.
C. the direction of the orientation of the magneticfield.
D. the direction of the Poynting vector.
E. the direction halfway between the orientation of the electric field and that of the magnetic field.

12. In an electromagnetic wave propagating in a vacuun, the energy density produced by the electric field is
A. slightly larger than that created by the magnetic field.
B. slightly less than that created by the magnetic field.
C. significantly larger than that created by the magnetic field.
D. significantly less than that created by the magnetic field.
(EDequal to that created by the magnetic field.

13. The light from a distant source has an electric field amplitude of4.0 V/m. If the
observer doubles the distance to the source, the electric ficld amphitude, in V/m, will be
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vector k, the electric ﬁeld‘ﬁ,the : ic induction B, must satisfy
meagnetic Inc
A. EXB=0, kXB=E E
(BOE-B=0, kXE=B - Y
C. E+B=0, kKXB=E /
D. EXB=0, kXE=B /
E. EB=0, kE=0 >
15. The intensity of an EM wave, in a vacuum, is 4.2 X 10* S1 units. The electric field amplitude, in SI umits, of
the wave is : E 2 :
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16. A plane electromagnetic wave propagates through a vacuum with frequency 1.40 X 10'° Hz. The amplitude
of the electric ficld strength is 8.50 V/m. The wavelength of the radiation, in nm, is '
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17. The (time-averaged) amplitude of the Poynting vector, in Sl units, for the above wave is
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PROBLEMS

1. Consider the circuit shown to the right. Assume the J=1t

EMF is given by € =V, cos(ot), with Vo =10 V.,
a) What is the impedance, Z, of the circuit at a
frequency f= 6000 Hz? 2 C - l /C
b) What is the current amplitude in the circuit, I, for a /
drive frequency of 6000 Hz? '
¢) Determine the amplitude of the voltage drop across the /Q =/of)
resistor, the capacitor, and the inductor (f=6000 Hz).
d) Draw a voltage phasor diagram for the circuit at 6000 Hz.
) What frequency would produce the largest current amplitude?

2 . Consider the circuit shown to the right. When the switch is closed
at t = 0 the charge on the capacitor is Q.
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(b) What resistance is required for the charge on the 6 }‘F _ﬁ M#
capacitor to fall to half its initial value in I msec (0.001 sec)?
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3. Consider the circuit shown to the right. The switch is closed -

att= 0. (a) Draw a graph of the current in the circuit for times from t=0 ;53

to t=0.5 ms on the given axes. — — A '
(b) What is the current a long time after the switch is closed?/Z4/ ]
(c¢) What is the voltage drop across the inductor at t = 0.1 ms 0% T
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4. An EM wave travelli ough the vacuum of space hasa wavelength of 0.02 m and an electric field
amplitude Eq = 2.00 x 10” V/m.
a) Write complete expressions for the magnitudes of the wave's E and B fields as a function of time.
b) The wave is absorbed by a 10 m’ surface that is oriented normal to the direction the wave is traveling. How
much energy is absorbed by the-surface in one minute?
¢) What is the average force exerted on the surface by the wave?
d) The surface is removed and the wave, which is initially unpolarized, is allowed to pass through two polarizers
whose transmission axes are offset by 20° relative to each other. What is the amplitude of the E field that
emerges from the second polarizer?

(a) Describe what will happen in the circuit.
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