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A wire loop is being pulledA wire loop is being pulled

through a uniform magneticthrough a uniform magnetic

field.   What is the directionfield.   What is the direction

of the induced current?of the induced current?

1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

ConcepTestConcepTest 30.3a    30.3a   Moving Wire Loop IMoving Wire Loop I



   Since the magnetic field is uniform, the

magnetic flux through the loop is notmagnetic flux through the loop is not

changingchanging.  Thus no current is inducedno current is induced.
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A wire loop is being pulledA wire loop is being pulled

through a uniform magneticthrough a uniform magnetic

field.   What is the directionfield.   What is the direction

of the induced current?of the induced current?

1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

ConcepTestConcepTest 30.3a    30.3a   Moving Wire Loop IMoving Wire Loop I

Follow-up:Follow-up:  What happens if the loop moves out of the page?  What happens if the loop moves out of the page?



1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

If a coil is shrinking in aIf a coil is shrinking in a

magnetic field pointing intomagnetic field pointing into

the page, in what directionthe page, in what direction

is the induced current?is the induced current?

ConcepTestConcepTest 30.4    30.4   Shrinking Wire LoopShrinking Wire Loop



The magnetic flux through the loop is

decreasingdecreasing, so the induced B field must

try to reinforce it and therefore points in

the same direction  —  into the pageinto the page.

According to the right-hand rule, an

induced clockwiseclockwise current will generate

a magnetic field into the pageinto the page.

1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

If a coil is shrinking in aIf a coil is shrinking in a

magnetic field pointing intomagnetic field pointing into

the page, in what directionthe page, in what direction

is the induced current?is the induced current?

ConcepTestConcepTest 30.4    30.4   Shrinking Wire LoopShrinking Wire Loop

Follow-up:Follow-up:  What if the   What if the B B field is oriented at 90field is oriented at 90°° to its present direction? to its present direction?
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1)  1)  II11  >    >  II22

2)  2)  II11  <    <  II22

3)  3)  II11  =    =  II22    !!  0  0

4)  4)  II11  =    =  II22    =  0=  0

ConcepTestConcepTest 30.6b    30.6b   Voltage and Current IIVoltage and Current II

Wire #1Wire #1 (length  (length LL) forms a ) forms a one-turn loopone-turn loop,,

and a bar magnet is dropped through.and a bar magnet is dropped through.

Wire #2Wire #2 (length  (length 22LL) forms a ) forms a two-turn looptwo-turn loop,,

and the same magnet is dropped through.and the same magnet is dropped through.

Compare the magnitude of the Compare the magnitude of the inducedinduced

currentscurrents in these two cases. in these two cases.



Faraday’s law:

says that the induced induced emf emf isis  twicetwice

as large in the wire with 2 loopsas large in the wire with 2 loops.

The current is given by Ohm’s law:

I = V/RI = V/R.   Since wire #2 is twice aswire #2 is twice as

long as wire #1, it haslong as wire #1, it has  twicetwice  thethe

resistanceresistance, so the current in both

wires is the same.
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1)  1)  II11  >    >  II22

2)  2)  II11  <    <  II22

3)  3)  II11  =    =  II22    !!  0  0

4)  4)  II11  =    =  II22    =  0=  0

ConcepTestConcepTest 30.6b    30.6b   Voltage and Current IIVoltage and Current II

Wire #1Wire #1 (length  (length LL) forms a ) forms a one-turn loopone-turn loop,,

and a bar magnet is dropped through.and a bar magnet is dropped through.

Wire #2Wire #2 (length  (length 22LL) forms a ) forms a two-turn looptwo-turn loop,,

and the same magnet is dropped through.and the same magnet is dropped through.

Compare the magnitude of the Compare the magnitude of the inducedinduced

currentscurrents in these two cases. in these two cases.



A wire loop is being pulled awayA wire loop is being pulled away

from a current-carrying wire.from a current-carrying wire.

What is the direction of theWhat is the direction of the

induced current in the loop?induced current in the loop?

I

1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

ConcepTestConcepTest 30.8a    30.8a   Loop and Wire ILoop and Wire I



The magnetic flux is into the pageinto the page on the

right side of the wire and decreasingdecreasing due

to the fact that the loop is being pulled

away.  By Lenz’s Law, the induced B field

will oppose this decreaseoppose this decrease.  Thus, the new

B field points into the page,into the page, which

requires an induced clockwiseclockwise current to

produce such a B field.
I

ConcepTestConcepTest 30.8a    30.8a   Loop and Wire ILoop and Wire I

1)   clockwise1)   clockwise

2)   counterclockwise2)   counterclockwise

3)   no induced current3)   no induced current

A wire loop is being pulled awayA wire loop is being pulled away

from a current-carrying wire.from a current-carrying wire.

What is the direction of theWhat is the direction of the

induced current in the loop?induced current in the loop?


