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Version Quiz #4 Form #241 Name:

A Physics 2212 GH Spring 2016 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–III. 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 use a calculator that cannot store letters, but no other aids or electronic devices.

I. (18 points) A bar (mass m, length L) is connected to two frictionless
vertical conducting rails with loops of wire, in the presence of a uniform

magnetic field B⃗. The tops of the rails are connected through a resistor
R. When released from rest, the bar slides down the rails, accelerating
more and more slowly until it reaches a constant terminal speed v.
Find an expression for v in terms of parameters defined in the problem
and physical or mathematical constants. (On Earth. Do NOT neglect
gravity.)
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II. (16 points) In the circuit shown, E = 9.0V, R = 100.0Ω and
C = 20.0µF. The switch has been in position “a” for a long
time, then is thrown to position “b”. What is the current from
the capacitor 1.8ms after the switch is thrown?

1. (5 points) At the instant the switch is thrown to “b” in the problem above, let the current from the capacitor
be I0 and the potential energy stored in the capacitor be U0, with respect to zero in the uncharged state.
When the current from the capacitor has decreased to half its initial value (I = I0/2), what potential energy
is stored in the capacitor?

(a) U = 2U0/
√
2

(b) U = U0/2

(c) U = 3U0/4

(d) U = U0/
√
2

(e) U = U0/4
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III. (16 points) An infinitely long hollow wire has inner radius 2a/3 and outer radius a. A uniform current

density J⃗0 flows in the ı̂ direction in the conductor. No current flows in the hollow. What is the magnitude
of the magnetic field created at a point P located at a distance r > a from the axis of the wire? Express
your answer in terms of parameters defined in the problem and physical or mathematical constants.

2. (5 points) Assuming J0 > 0 in the problem above, what is the direction of the magnetic field at the point
P?

(a) −ȷ̂

(b) +ȷ̂

(c) +k̂

(d) −k̂

(e) +ı̂
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3. (5 points) As a particle with a charge of −1.0 nC passes through the
origin, it generates a magnetic field on the +z axis that points in the
−y direction, as shown. In what direction could this negatively-charged
particle be traveling?

(a) In the +y direction.

(b) In the −z direction.

(c) In the +x direction.

(d) In the −x direction.

(e) In the −y direction.

4. (5 points) In the problem above, the magnetic field has a magnitude of 2.5 nT at a position z = +9.8 cm as
the particle passes through the origin. What is the minimum speed of the particle?

(a) 2.4× 105 m/s

(b) 3.6× 109 m/s

(c) 1.5× 107 m/s

(d) 8.3× 107 m/s

(e) 2.0× 106 m/s
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5. (5 points) Let the positive direction of current flow be up the page in the circuit shown. The current I1 flows
through resistor R1, etc. Which is a valid expression of Kirchhoff’s Loop Law?

(a) +E1 + I1R1 − E2 + I6R6 = 0

(b) +E1 + I1R1 + E2 − I4R4 = 0

(c) +E1 − I1R1 − I2R2 − I3R3 = 0

(d) +E1 − I1R1 − I5R5 + I7R7 = 0

(e) +E1 + I1R1 − I2R2 − E2 = 0

6. (5 points) Identical conducting rings, i and ii, carry currents I of identical magnitude, but that travel in
opposite senses, as shown. What is the direction of the magnetic force, if any, on each ring?

(a) The force on ring i is down the page, but the force on ring ii is up the page.

(b) The force on ring i is down the page, and the force on ring ii is down the page.

(c) The force on ring i is up the page, but the force on ring ii is down the page.

(d) There is no net magnetic force on ring i, and there is no net magnetic force on ring ii.

(e) The force on ring i is up the page, and the force on ring ii is up the page.
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7. (5 points) A long wire of length L and width (or diameter) w is to be used to make a solenoid. The entire
wire will be wrapped in a single layer, with adjacent coils touching (that is, packed as closely together as
possible without overlapping). A known, fixed current I will flow through the wire, making a magnetic field
inside the solenoid. You may assume that the resulting solenoid is much longer than its diameter. What is
the magnitude of the magnetic field inside the solenoid?

(a) B = µ0I w/L
2

(b) B = µ0I/L

(c) B = µ0I/ (πL)

(d) B = µ0I/w

(e) B = µ0I L/w
2

8. (5 points) The accompanying figure shows the tracks of several
charged particles in the presence of magnetic fields. The magnetic
field is uniform and into the page on the left; it is uniform and
out of the page on the right. Which of these particles is positively
charged, and which negatively?

(a) (i) is negative; (ii) is positive; (iii) is impossible.

(b) (i) is positive; (ii) is positive; (iii) is negative.

(c) (i) is negative; (ii) is positive; (iii) is positive.

(d) (i) is negative; (ii) is negative; (iii) is positive.

(e) (i) is positive; (ii) is negative; (iii) is negative.
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9. (5 points) Electrons are injected in a sheet of conducting material
immersed in a uniform magnetic field B as shown. Electrons are
deflected . . .

(a) and a difference of potential is created between the left and

right faces with VR − VL > 0.

(b) and a difference of potential is created between the top and

bottom faces with VB − VT < 0.

(c) but no difference of potential is created.

(d) and a difference of potential is created between the left and

right faces with VR − VL < 0.

(e) and a difference of potential is created between the top and

bottom faces with VB − VT > 0.

10. (5 points) A infinitely long thin wire and a current loop of radius R lie in the same plane and are touching
as shown. A current I flows in the wire and in the loop in the directions indicated on the drawing. What is
the magnitude of the magnetic field at point P?

(a) µ0I
2R

1−π
π (b) µ0I

2R
π

1−π (c) µ0I
2R

1+π
π (d) µ0I

2R
1+π
4π (e) µ0I

2R
π

1+π
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