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F-1 A bar magnet is inside an (imaginary) closed surface S.  What can you say about the magnetic flux through the surface? 
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 is..

A) zero
B) positive

C) negative

D) impossible to tell from the information given

Answer: 
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  The positive flux caused by the B-fields lines coming from the N-pole and exiting the surface is exactly cancelled by the negative flux due to the B-field lines entering the surface heading into the S-pole.  The equation 
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 is always true, under all circumstances.  It is one of Maxwell’s equations.
F-2 A loop of wire is moving rapidly through a uniform magnetic field as shown.  True or False: there is a non-zero emf induced in the loop.
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A loop of wire is spinning rapidly about a stationary axis in uniform magnetic field as shown.  

True or False: there is a non-zero emf induced in the loop.

A) TT

B)FF

C)TF

D)FT


Answer: FT    In the first, case there is no changing flux, so no induced emf.  In the second case, the flux is changing because flux = 
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and the angle ( is changing.

F-3 A loop of wire is sitting in a uniform, constant magnet field  as shown.  Suddenly, the loop is bent into a smaller area loop.  During the bending of the loop, the induced current in the loop is ...

A: zero

B: clockwise

C: counterclockwise
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Answer: Clockwise.  The flux is decreasing as the loop area decreases.  To fight the decrease, we want the induced B to add to the original B. By the right hand rule (version II) , a clockwise induced current will make an induced B into the page, adding to the original B.

F-4 A bar  magnet is  positioned below a horizontal loop of wire with its North pole pointing toward the loop.  Then the magnet is pulled down, away from the loop.  As viewed from above, is the induced current in the loop clockwise, counterclockwise, or zero?


[image: image6]
Answer:  Counterclockwise. The B-field from a bar magnet points out of the North pole.  As seen from above, the field through the loop is out (toward the observer).  As the magnet is pulled away, the flux is decreasing.  To fight the decrease, the induced B-field should add to the original B-field.   

F-5. A square loop is rotating in a fixed, external magnetic field into the page.  At the instant shown, the loop is out of the plane of the page with left side of the loop above the page and coming out of the page, the right side in going in.  The induced current is ...


[image: image7]
Answer: B: At the moment shown, the flux through the loop is decreasing (since the amount of B-field "threading" the loop is decreasing.) To fight the decrease, the induced field should add to the original field.
F-6. A loop of wire is near a long straight wire which is carrying a large current I, which is decreasing.  The loop and the straight wire are in the same plane and are positioned as shown.  The current induced in the loop is 

A: counter-clockwise

B: clockwise

C: zero.
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Answer: clockwise. At the moment shown, the flux through the loop is decreasing (since the amount of B-field "threading" the loop is decreasing.) To fight the decrease, the induced field should add to the original field.
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 Two loop of wires labeled A and B are placed near each other as shown.  A large current I in loop A is suddenly turned on.  This causes an induced current in loop B which causes

A: A net replusive force - the two loops repel

B: A net attractive force - the two loops attract

C: whether the force is attractive or repulsive depends on whether the current in first loop is CW or CCW

D: No net force.
Answer:  A repulsive force, the two loops repel.
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Assume a CCW current I in loop A. When the current I is turned on, there is an increasing B-field pointing out of the page in the middle of both loops A and B.  This increasing B-field out  induces a CW current in loop B so as to create an induced B-field into the page (fighting the increase in flux).   Now, you have to remember that anti-parallel currents repel; parallel currents attract.  The two currents are anti-parallel, so the loops repel.

If the current in loop A was the other way (CW), then everything would be reversed and the two currents would still be anti-parallel.

F-9. A wire loop, moving right, enters a region where there is a constant, uniform magnetic field pointing into the page.
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As the loop enters the B-field, the current induced in the loop is ...

A: CW

B: CCW

As the loop enters the B-field, the direction of the net force on the loop is ...

A: right (
B: (

C: up (
D: (down
E: there is no net force
Answers: Question 1: CCW.  As the loop enters the field, the flux increases.  To fight the increasing flux, the induced B-field (out of the page) should be opposite the original B (into the page).  A CCW current will create an induced B out of the page.  This current is an example of an "eddy current".

Question 2:

Method I (the easy way ): The magnetic forces on eddy currents are always in the direction which opposes the motion.  (Otherwise you could make a perpetual motion machine).

[image: image15.wmf]B

 

Method II (harder way):  Work out all the directions.  As the loop enters the field, the flux thru the loop is increasing.  By Lenz's law, the induced current in the loop will be CCW (so that the induced B-field (out of the page) fights the change in flux).  There will be a magnetic force on the right side of the loop = 
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 .  The direction of that force is to the left
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