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(a) Currents in same direction
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(b) Currents in opposite directions
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A coil of wire is hanging vertically - its windings are parallel to one another.
One end is connected to a battery, the other is touching the surface of
a cup of mercury. The bottom of the cup is a connected by a switch to
the battery. What happens afteg the switch is closed,? 259
1. Current flows, the coils push apart,
and the spiral is pushed deeper into !

the mercury N

2. Nothing happens mercury

The current boils away the mercury

/4. Current flows, the coils pull together,
and the coil tip pulls out of the
mercury and breaks the circuit.
coil then relaxes and the process

starts over.
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(a) Perspective view (b) Our sketch of the problem
(edge-on view)
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At each point, the The more densely

field line 1s tangent the field lines are
to the magnetic packed, the stronger
field vector B. the field 1s at that point.

Gauss’ Law for Magnetism:

flax Zg
=0
§)q - B ol point, the . . . therefore, magnetic
B dk = field lines point in field lines point away
the same direction a Jrom N poles and

compass would . . . toward S poles.
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(@) Integration path is a circle centered on the
conductor; integration goes around the circle

| Qo ~
counterclockwise. (bd@ - \MM\ Cyé
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(b) Same integration path as in (@), but
integration goes around the circle clockwise.

Result: §5B'°¢ll.— ol 9) OkQ - ‘B ‘Aajwé/&f
- - B
§80 = -3 {0
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(¢) An integration path that does not enclose the AN
N

conductor &EOM @S O\Q } gﬂ ;JL 5

Result: B+ dl = 0 N
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A current I flows in a long straight wire. In Case 1 we consider the
integral of B-dL along a circular path of radius R centered on the
wire, and in Case 2 we consider the integral of B-dL along a
circular path of radius 2R centered on the wire: How do the
magnitudes of the integral of B-dL around the two different closed
paths compare?

1. Itis biggest for Case 1

2. Itis biggest for Case 2 R ~
%' They are the same
4. Not sure : ‘I
Case 1 Case 2

Response 0% 0% 0%
Counter [ — S e
1. 2. 3.




A long straight wire (the red dot in the diagram below) carries
current / directly out of the plane of the page. Consider the two
closed integration paths shown in Case 1 and Case 2:

How do the magnitudes of the integral of B-dL around the closed
paths compare?

1. Itis biggest for Case 1

2. ltis biggest for Case 2 b I

a
/3. They are the same I d'::: 1@

QO

O
Q.
O

4. Not sure

Case 2
Response 0% 0% 0%
Counter —_— _— _—
1 2. 3




A long straight wire (the red dot in the diagram below) carries
current / directly out of the plane of the page. Consider the two
closed integration paths shown in Case 1 and Case 2:

How do the magnitudes of the integral of B-dL around the closed
paths compare?

Jl. It is biggest for Case 1
2. Itis biggest for Case 2
3. They are the same

4. Not sure

Response
Counter




Ampere’s Law worksheet



Amperian
loop
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Thick wire?



© 2012 Pearson Education, Inc.



Wire
surface

Amperian
loop
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Which Amperian shape should we use to find the B-field a
| distance z above the sheet?

A) i i AP IRG S S
664G uoon(loéuo B) ¥

1. A C) Cy -
Aoe //// L
3. C oc&%’c’ooo’o’o’iooo

4. Something els¢

5. Can’tuse Ampere’s lawFor this
Response
Counter 0% 0% 0% 0%
1. 2. 3. 4.
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Magnetic field lines
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(a) Magnetic field of a current loop
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Solenoids are a collection of loops...

... that make a pretty uniform B down the bore.
An Ideal, tightly wound, really long solenoid:
- Exactly uniform in the bore, zero B outside



- h > . :
(b >0 d - c Works out B using this

A ; “ideal” solenoid assumption
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Weak (almost zero) field outside solenoid
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A wire, connected to a battery and switch, passes through the
center of a long current-carrying solenoid as shown in the
drawing. When the switch is closed and there is a current in
the wire, what happens to the gBftion’8fthe Wite thityuns20%

inside of theg@leno

/1. Nothing
2. The wire is pushed up
3. The wire is pushed down

4. The wire is pulled left A

5. The wire is pulled righ’é ‘(«««“ ‘
Response =
Counter A




