
Version Quiz #4 Form #425 Name:

A Physics 2212 K Summer 2015 Recitation Section:

• Print your name, quiz form number (3 digits at the top of this form), and student number (9 digit Georgia Tech ID
number) in the section of the answer card labeled “Student Identification.”

• Bubble the Quiz Form Number in columns 1–3, skip column 4, then bubble your Student Number in columns 5–13.

• Free-response questions are numbered I–II. For each, make no marks and leave no space on your card. Show all your
work clearly, including all steps and logic. Box your answer.

• Multiple-choice questions are numbered 1–10. For each, select the answer most nearly correct, circle this answer on
your quiz, and bubble it on your answer card. Do not put any extra marks on the card.

• Turn in your quiz and answer card as you leave. Your score will be posted when your quiz has been graded. Quiz
grades become final when the next quiz is given.

• You may not use a calculator or any other aids or electronic devices.

e Fundamental charge me Mass of an electron
µ0 Permeability constant c Speed of light
K Coulomb constant = 1/4πϵ0 g Magnitude of Free Fall Acceleration

Unless otherwise directed, all wires and batteries are ideal.
Any integrals in free-response problems must be evaluated. Questions about magnitudes will state so explicitly.
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I. (20 points) A loop with diameter D and resistance R surrounds an ideal solenoid with diameter d. The
solenoid has length L, has N turns, and carries the current shown in the graph, which changes from +I0

to −I0 in time ∆t. A positive current is clockwise when seen from the left. Determine the magnitude of
the current in the loop at the instant the current in the solenoid is zero. Express your answer in terms of
parameters defined in the problem, and physical or mathematical constants.

1. (6 points) In the problem above, what is the direction of the current, if any, in the loop during the time ∆t?

(a) Only counter-clockwise.

(b) First clockwise, then counter-clockwise.

(c) No direction, as current is zero.

(d) First counter-clockwise, then clockwise.

(e) Only clockwise.
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II. (20 points) A long, straight, cylindrical conductor of radius R carries
a uniform current I out of the page. What is the magnitude of the
magnetic field at the asterisk, a distance R/2 from the cylinder’s axis?
Express your answer in terms of parameters defined in the problem,
and physical or mathematical constants.

2. (6 points) In the problem above, what is the direction of the magnetic field at the asterisk?

(a) Down the page.

(b) Out of the page.

(c) Up the page.

(d) Into the page.

(e) To the right.
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3. (6 points) Consider a particle that is released from rest at the 0V plate of a capacitor. It accelerates toward
the 10 kV plate, and passes through a small hole. Entering a uniform magnetic field directed into the page,
its path is deflected down the page. Under what circumstances, if any, is this possible?

(a) This is possible if the particle is neutral.

(b) This is possible if the particle has positive charge or has

negative charge (that is, as long as the particle isn’t neutral).

(c) This is not possible.

(d) This is possible if the particle has negative charge.

(e) This is possible if the particle has positive charge.

4. (6 points) Consider a particle that is released from rest at the 10 kV plate of a capacitor. It accelerates
toward the 0V plate, and passes through a small hole. Entering a uniform magnetic field directed into the
page, its path is deflected down the page. Under what circumstances, if any, is this possible?

(a) This is possible if the particle has positive charge.

(b) This is possible if the particle has negative charge.

(c) This is possible if the particle has positive charge or has

negative charge (that is, as long as the particle isn’t neutral).

(d) This is not possible.

(e) This is possible if the particle is neutral.
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5. (6 points) Current is flowing through the inductor from b to a and increasing in magnitude. What is the
polarity of the inductor? Is it supplying or storing energy?

(a) Point b is at higher potential than point a. The inductor is supplying energy.

(b) Point a is at higher potential than point b. The inductor is storing energy.

(c) Point a is at higher potential than point b. The inductor is supplying energy.

(d) Point b is at higher potential than point a. The inductor is storing energy.

6. (6 points) The loop lies in the plane of the page, and current flows clockwise around it. A uniform magnetic
field points up the page. If there is a net torque on the loop, which side of the loop would tend to come out
of the page toward you?

(a) The bottom side.

(b) There is no net torque on the loop.

(c) The right side.

(d) The left side.

(e) The top side.
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7. (6 points) When the current in each of the long straight wires shown is 10A, each wire experiences a force
magnitude F0. Describe the forces on the wires if the current in the bottom wire is increased to 20A.

(a) There is a force 2F0 downward on the top wire, and a force F0 upward on the bottom wire.

(b) There is a force 2F0 downward on the top wire, and a force 2F0 upward on the bottom wire.

(c) There is a force F0 upward on the top wire, and a force 2F0 downward on the bottom wire.

(d) There is a force 2F0 upward on the top wire, and a force 2F0 downward on the bottom wire.

(e) There is a force F0 downward on the top wire, and a force 2F0 upward on the bottom wire.

8. (6 points) A positively-charged particle is moving up the page with velocity v⃗. Rank the magnetic field
magnitudes at points i, ii, and iii, from greatest to least.

(a) iii > i = ii

(b) iii > i > ii

(c) iii > ii > i

(d) i = ii > iii

(e) i > ii > iii
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9. (6 points) The switch S has been closed for a long time. What current is supplied by the battery?

(a) 6.0A

(b) 2.0A

(c) 3.0A

(d) 4.0A

(e) 1.0A

10. (6 points) The switch S has been open for a long time. Immediately upon closing it, what current is supplied
by the battery?

(a) 3.0A

(b) 6.0A

(c) 2.0A

(d) 4.0A

(e) 1.0A
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