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AP Physics 2 - Test 07 - Electromagnetism Pt. 2 Score:

1. The figure shows a bar moving to the right on two conducting rails. To make an
induced current i in the direction indicated, in what direction would the
magnetic field be in the area contained within the conducting rails?

@ out of the page i o

into the page l T -
. 1 i

2. In each of the following situations, a bar magnet is aligned along the axis of a
conducting loop. The magnet and the loop move with the indicated velocities. In
which situation will the bar magnet NOT induce a current in the conducting loop?

A e e
[eN) ﬁng ®B) QO © ?Q D) (6
:
O ¢
Ok
3. Thereis a counterclockwise current | in a circular loop of wire situated in an

external maﬁnetic field directed out of the page as shown. The effect of the forces
that act on this current is to make the loop

@ Expand the loop in size

1
Contract the loop in size © o o o
@ Rotate the loop counterclockwise (from the image's reference view) o) fo) o) o
@ Accelerate out of the page .
D\ 0 0O0J0O
Q© O o 0

Page 1 of 7



4. The figure shows a rectangular loop of wire of width | and resistance R. One end
of the loop is in a uniform magnetic field of strength B at right angles to the plane of
the loop. The loop is pulled to the right at a constant speed v. What are the
magnitude and direction of the induced current in the loop?

H . Magnetic Ficld
@MLUde-BLVR_ X X XX X X X X X
Direction: Clockwise XX KK XXX XX
XX X NIRRT i
‘Magnltud BLVR XXX XXXXXX 2 |—=
Direction: Counterclockwise XXX X XX X X x|
XX XXXX XXX
D00 X X X R

@ Magnitude: BLv/R
Direction: Clockwise

@ Magnitude: BLv/R
Direction: Counterclockwise

5. A magnetic field B that is decreasing in strength with time is directed out of the
page and passes through a loop of wire in the plane of the page, as shown. Which of
the following is true of the induced current in the wire loop?

@ It is counterclockwise in direction. o]
It is clockwise in direction.

o}
@ It is directed out of the page.
@ It is zero in magnitude. =
o

6. Asingle circular loop of wire in the plane of the page is perpendicular to a
uniform magnetic field B directed out of the page, as shown. If the magnitude of the
magnetic field is increasing in strength, then the induced current in the wire is

@ directed out of the paper ') O] ® 0]
directed into the paper B
@ clockwise around the loop @ © © ©
@ counterclockwise around the loop o] ® ') ©

e © @ 0

7. Aloop of wire is pulled with constant velocity v to the right through a region of
Sﬁace where there is a uniform magnetic field B directed into the page, as shown.
The induced current is as follows

@ Entering Region 2: Clockwise REGIONT REGIONIT REGION HI
Leaving Region 2: Clockwise
X X X x
‘ Entering Region 2: Clockwise Jlxoxox x
Leaving Region 2: Counterclockwise T
x X x x
B
@ Entering Region 2: Counterclockwise X x x x
Leaving Region 2: Clockwise
@ Entering Region 2: Counterclockwise

Leaving Region 2: Counterclockwise
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8. Asquare loop of wire of side 0.5 meter and resistance 102 ohm is located in a
uniform magnetic field of intensity 0.4 tesla directed out of the page as shown. The
magnitude of the field is decreased to zero at a constant rate in 2 seconds. As the
field is decreased, what are the magnitude and direction of the current in the loop?

(o Magnetic Field
5A, Counterclockwise ® @ © { @
@ 5A, Clockwise e le ol|le
@ 20A, Counterclockwise ® ® ® &
@ @ @ @

9. After the switch Sis closed, the initial current through resistor R, is

@ from point X to point Y M_L\j

from point Y to point X i
@ zero at all times

@ impossible to determine its direction

10. After the switch S has been closed for a very long time, the currents in the two

circuits are

zero in both circuits w -
® T =t

zero in circuit 1 and V/R2 in circuit 2 e

@ V/R1 in circuit 1 and zero in circuit 2

@ V/R_ in circuit | and V/R, in circuit 2

Circuit2

11. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of

4 kilograms can slide without friction across the rails.

Determine at what speed the bar must be moved to induce an emf of 6 volts.

@ 1.5 m/s .

Conducting Bar
x x

« || x|
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12. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of
4 kilograms can slide without friction across the rails.

With this induced emf, what will be in induced current?

@ 0A Condicting Bar
x x x ‘ x

12 A L |
x x x x T
@ ZA R=30% B=2tesla L=2m
@ 4 A x x x x l
x x x .4

13. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of
4 kilograms can slide without friction across the rails.

Which direction must the bar be pulled to induce a current in the counterclockwise
direction?

@ right x N < ?nd:ﬁm Bar
left k|
x x x x T
R=30% B=2tesla L=2m
x x x »x
x x x b4

14. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of
4 kilograms can slide without friction across the rails.

Determine the magnitude of the external force that must be applied to the bar to
keep it moving at this velocity.

@ 6N Condlcting Bar
x x x ‘ x

x x x x T
@ N R=30% B=2tesla L=2m
@ 0 N x x x x ‘|

x x x x
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15. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of
4 kilograms can slide without friction across the rails.

Determine the rate at which heat is being produced in the resistor (electrical power
dissipation).

@ 12 Joules Conducting Bar
x x b4 x
e 12 Watts x
x x x x T
@ 8 Watts R=30f B=2tesla L=|2=n
@ 8 Joules x x x x |
x x x x

16. Two parallel conducting rails, separated by a distance L of 2 meters, are
connected through a resistance R of 3 ohms as shown. A uniform magnetic field
with a magnitude B of 2 tesla points into the page. A conducting bar with mass m of
4 kilograms can slide without friction across the rails.

How much energy will be dissipated by the resistor after 10 seconds?
@ 120 Joules Ccndiactmq Bar

e 120 Watts -

x x x x T
@ 80 Watts R=30 1 B=2tesla L=2m
@ 80 Joules x x x x

x x x x

17. For the solenoids shown in the diagram (which are assumed to be close to
each other), the resistance of the left-hand circuit is slowly increased. In which
direction does the ammeter needle (indicating the direction of conventional
current) in the right-hand circuit deflect in response to this change?

@ The needle deflects to the left. ANATANAYAYA nn

.
The needle deflects to the right. J SAYAVAVAVAY, ) O\_J@;}g )

@ The needle oscillates back and forth. o |[_
Ry eft

@ The needle never moves.

right
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18. A strong bar magnet is held very close to the opening of a solenoid as shown in
the diagram. As the magnet is moved away from the solenoid at constant speed,
what is the direction of conventional current through the resistor shown and what
is the direction of the force on the magnet because of the induced current?

Current: AtoB v

Force: To the left = AN
o 5 Q[
Current: Bto A J
Force: To the left

Current: Ato B R
Force: To the right 'y Wf\-.é

Current: Bto A
Force: To the right

19. When a wire moving through a magnetic field has a voltage induced between
the wire's ends, that voltage is

I. directly proportional to the strength of the magnetic field
. directly proportional to the velocity of the wire
ll. directly proportional to the diameter of the wire

20. Two conducting wire loops move near a very long, straight conducting wire
that carries a current | to the left. When the loops are in the positions shown, they
are moving in the direction shown with the same constant speed v. Assume that the
loops are far enough apart that they do not affect each other. Which of the
following is true about the induced electric currents, if any, in the loops?

v

@ Loop 1: No current . : I .
Loop 2: No current . Loop 2
Loop1 ] ]

Loop 1: No current

Loop 2: Counterclockwise . : i

Loop 1: Clockwise
Loop 2: No current

Loop 1: Counterclockwise
Loop 2: Clockwise

21. The wire in the figure carries a current | that is increasing with time at a
constant rate. The wire and the three loops are all in the same plane. What is true
about the currents induced in each of the three loops shown?

Loop A has counterclockwise current, loop B has no induced current, A
and loop C has clockwise current. 3 B I
No current is induced in any loop. C

@ The currents are clockwise in all three loops.

@ Loop A has clockwise current, loop B has no induced current, and loop C has counterclockwise
current.
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22. Along bar magnetis ?Iaced above a current loop oriented as shown. In which
direction will the North pole of the bar magnet feel a force due to the current loop?

of
: ot
Q- "’
Q- MY .

@ The bar magnet will feel no force due to the current loop

+z

23. Asingle loop of conducting wire is mounted on a glider, which travels on a
frictionless air track with an initial velocity v. When the front edge of the loop enters
the magnetic field B pointing into the page as shown...

@ There is a clockwise current in the loop and the glider slows down.

loop of wire X Bx x
e There is a counterclockwise current in the loop, and the glider slows E] L X x x
down. B
glider on frictionless air track

@ There is a clockwise current in the loop, and the glider speeds up.
@ There is a counterclockwise current in the loop, and the glider speeds up.

@ There is no current in the loop, and the glider travels and constant v.
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