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MULTIPLE CHOICE QUESTIONS
Remember, there can be more than one answer to any of the short questions.

1. Force (8 points)

An actuator is constructed by placing a wire through a solenoid as shown below. This

wire carries a fixed current /,. The solenoid is driven by a capacitor which has been

charged up to some voltage V,. Since the energy available to provide current to the - d
solenoid comes entirely from the capacitor, the current in the solenoid and the resulting

magnetic field in the solenoid will depend on the inductance of the solenoid.
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%{) wind the solenoid with any number of turns, which of the following will

produce the maximum force on the wire? Explain your answer.

a. N = 100 turns
b. N = 500 turns

e. None of the choices

2. Shielding (8 points)

In order to prevent the electric and magnetic fields from entering or leaving a room, the walls of
the room are shiclded with 1-mm thick alugninum foil. For which of the following frequencies (if
any) will the room be reasonably well s?igtred?
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3. Mutual Inductance (8 Points)

Assume that we have two identical circular coils, each wound with N turns. Which
configuration will have the maximum and which will have the minimum mutual
inductance? For each case, the coils are wrapped around identical magnetic materials.
The distance between the coils is larger for 4 and ¢ than for a and d.
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a. Figure a will have the maximum and figure d will have the minimum

Figure ¢ will have the maximum and figure b will have the minimum
igure d will have the maximum and figure ¢ will have the minimum

~ Figure b will have the maximum and figure a will have the minimum
e. Cannot tell

4. Ampere’s Law (8 points)

/‘f\/

For an early telegraph line, the current in the line / is carried to the right in the wire
and returns through the ground If one applies Ampere’s Law to the dashed loop

surroundmg the telegraph wire, which of the following describes the integral of the
ield mtensuygaround the loop?
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c) greater than g,/

d) lessthan — g,/ — T8 PIN'
e) less than z [ and positive I,‘U"'J = L1

f) greater than — g, I and negative l(h"r DN A {

g) zero
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5. Applications of Fields and Waves 1 (8 points)

Lower frequency RFID coil circuits must be designed to be resonant to be effective.
Which of the following is a correct description of the how this resonant circuit is
constructed? You might want to sketch the circuit.

a) a resistor is placed in series with the coil. The value of the resistor is chosen to be
identical to the inductive impedance of the coil at the resonant frequency. The
resonant frequency of this circuit is thus determined by its total resistance and
inductance.

b) an inductor is placed in parallel with the coil. The value of the inductor is chosen
to be the inverse of the inductance of the coil. The resonant frequency of the

cuit is determined by value of the inductance.
ﬁ pacitor is placed in parallel with the coil. The value of the capacitor is chosen
5o that the combination of the capacitance and inductance determines the resonant —
frequency.
d) the coil is mounted on a plate that vibrates at the desired resonant acoustic
ND' frequency. The frequency is determined entirely by the mechanical properties of
" the plate.
e) the rate at which the transmitting and receiving circuits are programmed to send
M and receive signal pulses determines the so called resonant frequency of the
el O system
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