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remains at rest. The table shows the
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following claims can be supported by data in the

(D) The magnitude of the average electric field

(E) The magnitude of the average electric field
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are negligible. Which of the following claims is



directed in the opposite direction from the magnetic field from the wire.
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unknown. The line integral of the magnetic

Which of the following indicates the value and

width d and negligible resistance. The rails rest

kinetic friction between the rod and rails is fi.
The rod and rails are in a uniform magnetic field

exerted on the rod so that the rod has constant
speed v to the left. Which of the following
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.

Supplied handwritten solutions; nonofficial.
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volume. Which of the following is equal to the



C



C

E
indicates the net charge on the inner surface of
the shell and the net charge inside of the

and the plates are separated by a distance



B D
with equal amounts of positive net charge, are
initially held at rest near each other so that the

remains at rest. The table shows the

between the centers of the spheres. Which of the
following claims can be supported by data in the

(D) The magnitude of the average electric field

(E) The magnitude of the average electric field
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given an initial speed moving away from

are negligible. Which of the following claims is



D

directed in the opposite direction from the magnetic field from the wire.
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D
Doriented perpendicular to the plane of the page.

unknown. The line integral of the magnetic

Which of the following indicates the value and

width d and negligible resistance. The rails rest

kinetic friction between the rod and rails is fi.
The rod and rails are in a uniform magnetic field

exerted on the rod so that the rod has constant
speed v to the left. Which of the following
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following identifies the signs of the charges on the spheres, consistent with the collected data?
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field is perpendicular to the velocity of the sphere but not shown. The resulting magnetic force exerted on the
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E3-0Which of the following represents the work done
by the external force to move the sphere a

charge distribution throughout its volume. Each

sphere is isolated from the other spheres. The
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The separation distance between the plates is d.
The battery is then disconnected from the
capacitor. Which of the following is equal to the
work required to move the plates to separation
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electric field is parallel to the x-axis. Which of
the following claims about the electric field is
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fills the region between the plates. The plates of
each capacitor are separated by distance d and

into the page. The particle travels in a circular

enters the field along the same direction as the

first particle. The second particle moves in a
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connected to a rectangular loop of wire that has
height h and width w. The loop moves with
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WirB cosutC =②
with angular frequency about a central axis
that is parallel to the y-axis. The loop is in a





E= 0

↑

E= 0





·

Valt) =
H

, VIRA
·vct) =VAlts-Vis(t)= H - Q

= k .-



A

-
I
-

2

k.
&A +Ri = M E =

J-
RA = 50. &B=Q

=



negative charge will gather to the top.

T < To
, because the electrical force to B

is upward.
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① close the switch and measure the

current corresponding to different
times

.

&It
t
, then plot In

draw the best line, slope : -t , so get
Vexp

ii. Describe a procedure for collecting data as the capacitor is being charged that would allow the students
to determine Cexp. Provide enough detail so that another student could replicate the experiment.
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