Chapter 21 Concept Tests.

Q21-1

In which situation is the magnetic flux through the loop the smallest?
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Answer: (B).  In (B), the flux is zero

Q21-2.

A loop of wire is sitting in a uniform, constant magnet field. Suddenly, the loop is bent into a smaller area loop.  During the bending of the loop, the induced current in the loop is ...
B) zero

C) clockwise

D) counterclockwise


[image: image2]

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, a clockwise induced current will make an induced B into the page, adding to the original B. 

Q21-3.

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 or counterclockwise?


[image: image3]


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.   


[image: image4]
Q21-4.

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 ...
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Answer: C) 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.  We want Bind to be in the same direction as Bext, namely into the page.

Q21-5.

A loop of wire is brought near a long straight wire carrying a current I.  The direction of the current induced in the loop is..
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A)  Clockwise


C) Counter-clockwise

D) Not enough information to tell.


Answer: C) the B-field due to the long straight wire is into the page,  below the wire, where the loop is.  (The B is out of the page above the wire, on the side opposite from the loop.) The flux is increasing as we bring the loop closer, so to fight the increase, we want the induced B to be oppose the original B.  The induced B should be out of the page, and the induced current is CCW.

CT21-6. 
A wire loop, moving right, enters a region where there is a constant, uniform magnetic field pointing into the page.


[image: image7]
As the loop enters the B-field, the current induced in the loop is ...

B) CW

C) CCW

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

C) (

D) up (
E) (down



Answers: C), Current is CCW and C), force is left.  Eddy current forces always oppose the motion.
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