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Magnetism Problems 2 – Force on a Moving Charge
1. A proton (q = 1.6 E-19 C) is moving with a speed of 5 E 6 m/s through a 0.64 T magnetic field.  If the velocity vector makes a 53 degree angle with respect to the magnetic field, what is the magnitude of the magnetic force acting on this proton?

2. A proton (q = 1.6 E-19 C) travels at a speed of 5 E 7 m/s through a 1.0 T magnetic field.  What is the magnitude of the magnetic force which acts on the proton if the angle between the proton’s velocity and the magnetic field vector is 30 degrees?
3. A 2 E-12 C charge moves through a 0.045 T magnitude magnetic field.  The charge experiences a 9 E-8 N magnitude magnetic force.  What is the speed of the charge?

4. A device is built to measure charges.  An unknown charge with velocity 6 E 4 m/s is fired into a 7.2 E-4 T magnetic field in such a way that the angle between the velocity and the magnetic field is 37 degrees.  It is observed that the charge experiences a magnetic force with a magnitude of 2 E-4 N.  What is the value of the unknown charge?

5. **An electron (q = -1.6 E-19 C) is fired to the right with a velocity of 3 E 5 m/s through a 2 E-2 T magnetic field that is directed upwards.  What is the magnitude and direction of the magnetic force acting on the electron?  [Hint: what is the angle between v and B?]
1. For each of the diagrams below, indicate the direction of the magnetic force, FB:

a) B is right, v is down, q is positive.

b) B is down, v is out of the page, q is positive.

c) B is up, v is into the page, q is negative (left hand).

d) B is out of the page, v is to the left, q is positive.

e) B is into the page, v is up, q is negative (left hand).

f) B is up, v is to the left, q is positive
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