SPH4U: The Magnetic Force
[image: image1.png]Pre:

ssure

L

[ooXoXoNoNoXoXoXoNoJoJoNoNoJoJoNoNoJoNoXo]

[cXoYo¥o¥o¥c¥oYoRoNoYoJoRoNoYoYoRoNoYoRoXo)
[c¥oXc¥o¥oRoXo¥oYoRoYoJoRoNoJoJoJoNoJoRfofo)
©0 00000 06006 0 06 06
6 © @ 0 0 0]
®© o o o [}
® o o o0 [}
e o o o []

—Total
nkT
B2 2m

Vacuum
Magnetic
Field

Current
Layer

Hot
Plasma
Weak
Field





1. A charge is at rest in an electric field. Explain what will happen. 
2. A charge is at rest in a magnetic field. Explain what will happen.

However, if a charge is moving in a magnetic field it will experience a force according to the equation Fm = qvBsin(. Where v is the velocity of the charge (or current) and (  is the angle between v and the magnetic field, B. The right hand rule for the motor principle will supply the direction of the force the charge experiences.
3. A charge is moving in a magnetic field. 

a) What is the angle between v and B?

b) What is the direction of the force on the charge?

c) If the charge was a single proton, v = 4 x 103 m/s and B = 1.5 x 10-3 T determine Fm.

4. A uniform magnetic field is coming directly out of the page. An electron enters the region of the field moving with a velocity indicated by the arrow. 
a) What is the direction of the force the electron experiences at position A?

b) Explain why the electron will travel to point B. 

c) What is the direction of the force the electron experiences at position B?

Bonus: If the electron in the previous question continues to move, always in the uniform magnetic field, what will the shape of its path be? Explain.
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