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Version Quiz #4 Form #241 Name:

A Physics 2212 GJ Fall 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-1I1. 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.

. (17 points) The magnetic field at point P due to a current through the wire is 5.0 4T into the page. The
curved portion of the wire is a semicircle of radius 2.0 cm, and the two straight segments are each 3.0 cm.
Calculate the magnitude of the current. Show your work, starting from a fundamental physical principle. In
what direction does it flow?
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IT. (17 points) A long, straight conducting wire of radius R has a nonuniform current density J(r) whose
magnitude depends on the distance r from the center according to

3
where J, is a positive constant. Find an expression for the magnetic field magnitude inside the wire, at
radius 7 < R, in terms of parameters defined in the problem and physical or mathematical constants.

1. (5 points) Outside the wire in the problem above (r > R), how does the magnitude of the magnetic field B
depend on the distance r from the center of the wire?

(a) Outside the wire, B is constant.

(b) Outside the wire, B depends on r the same way it does inside the wire.
(c) Outside the wire, B is proportional to r3.

(d) Outside the wire, B is proportional to 1/r2.

(e) Outside the wire, B is proportional to 1/r.
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ITI. (16 points) A 12cm x 25 cm rectangular loop, which has a total resistance of 1.0m{2, is placed in a uniform
1.0 mT magnetic field, as shown in Figure (a). The applied field gradually flips direction — from into the
page to out of the page — with the change sweeping slowly from left to right. The time elapsed between
figures (a) and (c) is 0.50s.

What is the induced current in the loop at time ¢ = 0.50s, when the field flip is halfway along the loop?

B 83 8 & @ B B & @ @ B &

B BB R @ B B ® ® ® B ®

R R B R ® B B ® ® @ B ®

B 8 8 ® e B B8 &R @ @@ B B
(a) t=0.00s (b)t=025s (c)t=0.50s

2. (5 points) What is the direction of the current, if any, in the loop in figure (c), as seen from above (the
vantage point of the figures):

(a) Counterclockwise on the left-hand side; clockwise on the right-hand side.
(b) There is no induced current.

(c¢) Clockwise.

(d) Clockwise on the left-hand side; counterclockwise on the right-hand side.
(e) Counterclockwise.
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3. (5 points) A negatively charged particle, moving with velocity ¥ as V
shown, experiences a magnetic Lorentz force oriented directly out of —

the page. What is the direction of the magnetic field at the particle’s G
location?

4. (5 points) A rectangular conducting loop is positioned above a long C—
wire that carries a current I(t). If I(t) is increasing with time, what
force or torque does the loop experience?

(1)

\

(a) Only a force up the page.

(b) Both a force and a torque.

(c) Only a counterclockwise torque as seen from the right (the top edge of the
loop is pulled out of the page and the bottom edge is pushed into the page).

(d) Only clockwise torque as seen from the right (the top edge of the

loop is pushed into the page and the bottom edge is pulled out of the page).
(e) Only a force down the page.
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5. (5 points) The conducting slab moves down the page with velocity ¥, through a magnetic field B directed
out of the page. At what location, if any, in the conductor is the electric potential highest?

(a) The electric potential is highest on the right edge of the conductor. e e e 0 0 00 B °
(b) The electric potential is highest on the left edge of the conductor. o o L *
(c) The electric potential is the same everywhere in the conductor. o o o o
(d) The electric potential is highest on the top edge of the conductor. o o o o
(e) The electric potential is highest on the bottom edge of the conductor. o ® o »
e o e o
[ ] [ J [ ) [ J [ [ J [ J [ ]
e 6 o o0 o o o

v
6. (5 points) Three identical conducting loops enter a o e
magnetic field at identical velocities v. At the instant X X B
shown, rank the current magnitudes in the loops from o e X
greatest to least. KRR X
X X X X X X X
(@) Ii > Lii > Ly X X X X X X X
(b) Liii > Iy > I X X X X X X X
(¢) Lz > I; > Ly X X X X X X X
(d) I; = I; = Ly X X X X X X X
() Ly =Ty > I; X ><‘7>< X X X X
X X X X X X X
X X X X X X X
‘ X X X X X X X
I X X X X X X X X
| X X X X X X
| X X X X X
| X XX X
| X xVx x
| X X X X
% X X X X
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7. (5 points) A circular loop of current rests on a table top. A large, uniform magnetic field is applied parallel
to the table top, oriented from left to right, as shown. How does the loop respond?

(a) It moves to the right along the table.

b) Its left edge lifts off the table.

c) Its right edge lifts off the table.

d) It moves to the left along the table.

e) An edge lifts off the table, and it moves along the table.

(
(
(
(

8. (5 points) Initially, an inductor stores magnetic energy U, with a current I, running through it. Starting at
time ¢ = 0, the current changes linearly, as indicated by the graph. What is the final energy stored in the
inductor?

(a) 3U,/2
(b) Up/4
(c) =U,/4
(d) Uy/2 7
(

e) —U,/2
\ t
~%1, -
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spacing d between wires. Each wire carries the current indicated in the figure.

9. (5 points) Three long wires are aligned parallel to one another, with a uniform t[
Rank order the magnitudes of the net force exerted on each wire.

{
{
U

( ) center > -Fleft - Fright
(b) center — -Fleft - Fright
(C) -Fleft = center > Frlght
(d) center > —Fleft > Frlght
(€) Fet > Feenter > Flight d d

NP | TE——

10. (6 points) Consider a particle that is released from rest at the -500V plate of a capacitor. It accelerates
toward the 4500V plate, and passes through a small hole. Entering a uniform magnetic field directed into
the page, its path is deflected up the page. Under what circumstances, if any, is this possible? (Neglect the
effects of gravity.)

(a) Th%s 15 poss%ble %f the part%cle .has positive charge. 500V 1500 V
(b) This is possible if the particle is neutral. T I
(¢) 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 possible if the particle has negative charge.

X X X
(e) This is not possible.
I
[1x x x
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