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Conceptual Section (Circle the correct answer)
1. As additional resistors are connected in series to a constant voltage source, how is the power
supplied by the source affected?
A.
B.
C.
D.

The power supplied by the source decreases.
The effect on the power supplied by the source cannot be determined.
The power supplied by the sources remains constant.
The power supplied by the source increases.

2. A rectangular loop is placed in a uniform magnetic field as shown. If a current is made to flow
through the loop in the sense shown by the arrows, the field exerts on the loop
A.
B.
C.
D.

[2]

A net force only.
A net torque only.
A net force and a net torque.
Neither a net force or net torque.

3. Assume I1 = 2 A and I2 = 6 A. What is the relationship between the magnitude F1 of the force
exerted on wire 1 and the magnitude F2 of the force exerted on wire 2?
A.
B.
C.
D.

[2]

[2]

F1 = 6F2
F1 = 3F2
F1 = F2
F1 = F2/3

4. A ring with a clockwise current (as seen from above the ring) is centered directly above another ring
with a counter-clockwise current. What direction is the net magnetic force on the top ring?
[2]
A.
B.
C.
D.

To the left.
Downward.
To the right.
Upward.

5. Consider a magnetic force acting on an electric charge in a uniform magnetic field. Which of the
following statements is true?
[2]
A.
B.
C.
D.

An electric charge moving parallel to a magnetic field experiences a magnetic force.
The direction of the magnetic force is always perpendicular to the direction of motion.
A magnetic force is exerted on a stationary electric charge in a uniform magnetic field.
An electric charge moving perpendicular to a magnetic field experiences a magnetic force.

6. Two long parallel wires are placed side by side on a horizontal table. The wires carry equal currents
in the same direction. Which of the following statements is true?
[2]
A.
B.
C.
D.

The magnetic field is a maximum at a point midway between the two wires.
The magnetic force between the two wires is repulsive.
The magnetic forces between the two wires does not obey Newton's third law.
The magnetic field at a point midway between the two wires is zero.

7. An inductor is connected across an AC source. Suppose the frequency of the source is doubled.
What happens to the inductive reactance of the inductor?
[2]
A.
B.
C.
D.

The inductive reactance is quadrupled.
The inductive reactance is doubled.
The inductive reactance remains constant.
The inductive reactance is halved.

8. An ideal resistor, inductor, and capacitor are connected in series to an AC source. What is the phase
angle between the voltages of the inductor and capacitor in this RLC circuit?
[2]
A.
B.
C.
D.

The phase angle is 0°.
The phase angle is 90°.
The phase angle is 180°.
The phase angle is 270°.
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Quantitative Section
1. A simple circuit is shown in the diagram to the right.
(a) What must be in order for the current through the 7.00 
resistor to be 1.80 A?
[4]

(b) At this value of , what is the current through the 2.00  resistor?

[2]

(c) At this value of , what is the current through the 3.00  resistor?

[2]

2. A particle of charge q = 12.0 μC and mass m = 7.50×10−12 kg is traveling with
a velocity of = 250 km/s . The particle travels through a slit and into a region
with a constant magnetic field of magnitude B = 1.00 T with direction shown
in the diagram.
(a) What is the magnitude of force on the particle due to the presence of the
magnetic field after the particle travels through the slit?
[4]

(b) As illustrated in the above diagram, at what distance from the slit does the particle impact the
wall?
[3]
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3. As shown in the above diagram, a wire is shaped with two straight
sections of length 32.0 cm and an arc with  = 25.0o. This wire
causes a magnetic field at point P. The arc has a radius of R = 25.0
cm and carries a current I = 5.00 A.
(a) What is the magnetic field contribution at point P produced only
by the sections of straight wire?
[2]

(b) What is the total magnetic field at point P (magnitude and direction)?

[4]

4. A rectangular coil of N = 60 turns with side lengths of a = 12.0 cm and b = 20.0 cm carrying a
resistance of R = 12.0  rotates in a magnetic field with an angular speed of  = 8.00 rad/s about
the y-axis. The magnetic field is oriented along the x-direction with magnitude B = 1.20 T. We take
t = 0 to be the time when the magnetic field is in the direction normal to the plane of the rectangle.
(a) Determine the maximum induced emf in the coil.

[4]

(b) Determine the maximum current in the coil.

[2]

5. A solenoidal coil with 35 turns of wire is wound tightly around another coil with 200 turns. The
inner solenoid is 20.0 cm long and has a diameter of 1.50 cm. At a certain time, the current in the
inner solenoid is 0.220 A and is increasing at a rate of 2300 A/s.
(a) At this time, determine the average magnetic flux through each turn of the inner solenoid.

[2]

(b) At this certain time, determine the mutual inductance of the two solenoids.

[2]

(c) At this certain time, find the emf induced in the outer solenoid caused by the inner solenoid. [2]
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6. A rectangular loop with width L and a slide wire with
mass m are as shown. A uniform magnetic field is
directed perpendicular to the plane of the loop into the
plane of the figure. The slide wire is given an initial speed
of 0 and then released. There is no friction between the
slide wire and the loop, and the resistance of the loop is
negligible in comparison to the resistance R of the slide wire.
(a) Obtain an expression for F, the magnitude of the force exerted on the slide wire while it is
moving at speed .

(b) Show that the distance x that the slide wire moves before coming to rest is
velocity decreases linearly with x so you may use

avg ∆

[3]

. Hint:
0 .

[4]

7. You have a 200 Ω resistor, a 0.400 H inductor, a 5.00 μF capacitor,
and a variable-frequency AC source with an amplitude of 3.10 V. You
connect all four elements together to form a series circuit.
(a) At what frequency will the current in the circuit be greatest?

[2]

(b) What will be the current amplitude at this frequency?

[2]

(c) What will be the impedance of the circuit at an angular frequency of 500 rad/s?

[2]

(d) What will be the current amplitude at an angular frequency of 500 rad/s?

[2]

END OF EXAMINATION
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