Charges and Magnetic fields
	Electric Field:
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	Magnetic Field:
There is only force acting on a charge in a magnetic filed if the charge is moving!
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Cross Product uses right hand rule:

For this particular instance, the vector direction of the force is inwards, so use this notation:
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. If  it were facing out, use this notation:
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Example Problem
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Into the board

Using Unit Vectors:
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Another example

What happens to the path of the particle traveling through this magnetic field?

[image: image10]
(the x’s mean the magnetic field is going into the board)

It forms small circular paths.

Now, thinking through the cross product:


[image: image11]
The magnetic field is coming out of the page

Current carrying wire in a magnetic field

[image: image12]
Ergo, the force vector points up, and the wire either moves or bends or turns, depending on how it’s attached.
� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���








[image: image1.wmf]E

FqE

=

rr

[image: image13.wmf]q

[image: image14.wmf]J

r

[image: image15.wmf]B

r

[image: image16.wmf]f

[image: image17.wmf]sin

B

B

FqVB

FqVB

f

=´

=

rrr

[image: image18.wmf]B

r

[image: image19.wmf]q

[image: image20.wmf]J

r

[image: image21.wmf]f

[image: image22.wmf]19

6

1.610

210/

40

5

qC

Vms

BT

f

-

=´

=´

=°

=

[image: image23.wmf]´´´´

´´´´

´´´´

´´´´

[image: image24.wmf]´´´´

´´´´

´´´´

´´´´

[image: image25.wmf]10

6

25

3

310

410/

1.7510

BmT

qC

Vms

mk

g

-

-

=

=´

=´

=´

[image: image26.wmf]······

······

······

······

······

······

[image: image27.wmf]qV

[image: image28.wmf]B

F

[image: image29.wmf]r

[image: image30.wmf]B

F

r

[image: image31.wmf]L

[image: image32.wmf]2

7

sin90

7.810

B

BC

FqVB

FF

mv

qVB

r

rm

-

=´

=

=

=´

rrr

[image: image33.wmf]This path means the particle is negative

¬

[image: image34.wmf]This means the particle is negative

¬

[image: image35.wmf]i

®

[image: image36.wmf](

)

(

)

(

)

B

B

B

B

B

FqVB

m

FCT

s

C

FmT

s

FiLB

FiLB

=´

æö

=

ç÷

èø

=

=

=´

rrr

rrr

[image: image37.wmf]´´´´

´´´´

´´´´

´´´´

[image: image38.wmf]´´´´

´´´´

´´´´

´´´´

[image: image39.wmf]´´´´

´´´´

´´´´

´´´´

[image: image40.wmf]´´´´

´´´´

´´´´

´´´´

[image: image41.wmf] leads to circular motion

FV

^

[image: image42.wmf]´´´´

´´´´

´´´´

´´´´

[image: image43.wmf]q

[image: image44.wmf]J

r

[image: image45.wmf]B

r

[image: image46.wmf]f

[image: image47.wmf]sin

B

B

FqVB

FqVB

f

=´

=

rrr

[image: image48.wmf]B

r

[image: image49.wmf]q

[image: image50.wmf]J

r

[image: image51.wmf]f

[image: image52.wmf]19

6

1.610

210/

40

5

qC

Vms

BT

f

-

=´

=´

=°

=

[image: image53.wmf]qV

[image: image54.wmf]B

F

[image: image55.wmf]r

[image: image56.wmf]······

······

······

······

······

······

[image: image57.wmf]This path means the particle is negative

¬

[image: image58.wmf]This means the particle is negative

¬

[image: image59.wmf]10

6

25

3

310

410/

1.7510

BmT

qC

Vms

mk

g

-

-

=

=´

=´

=´

[image: image60.wmf]2

7

sin90

7.810

B

BC

FqVB

FF

mv

qVB

r

rm

-

=´

=

=

=´

rrr

[image: image61.wmf](

)

(

)

(

)

B

B

B

B

B

FqVB

m

FCT

s

C

FmT

s

FiLB

FiLB

=´

æö

=

ç÷

èø

=

=

=´

rrr

rrr

[image: image62.wmf]i

®

[image: image63.wmf]B

F

r

[image: image64.wmf]L

_1139374908.unknown

_1139375776.unknown

_1139376849.unknown

_1139377312.unknown

_1139377438.unknown

_1139377639.unknown

_1139377352.unknown

_1139377105.unknown

_1139377248.unknown

_1139376984.unknown

_1139376008.unknown

_1139376113.unknown

_1139376559.unknown

_1139376624.unknown

_1139376038.unknown

_1139375953.unknown

_1139375044.unknown

_1139375404.unknown

_1139375725.unknown

_1139375045.unknown

_1139375042.unknown

_1139375043.unknown

_1139374944.unknown

_1139374710.unknown

_1139374727.unknown

_1139374762.unknown

_1139374773.unknown

_1139374717.unknown

_1139374604.unknown

_1139374605.unknown

_1139374603.unknown

