Four particles with the same charge and 1nitial speed are
incident on the same region of constant magnetic field, as
depicted below. Rank the magnitude of the force due to the
magnetic field on the particles from greatest to least. &
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Answer is 1.  Apply the right hand rule,

F = q v x B

v x B is the same for all particles.


Four particles with the same charge and 1nitial speed are
incident on the same region of constant magnetic field, as
depicted below. Rank the magnitude of the force due to the
magnetic field on the particles from greatest to least. g
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Answer is 3.  v4 and v1 both feel a zero force (by the right hand rule).  v2 is perpendicular to B, while v3 has a component parallel to B.  


A uniform steady magnetic field 1s directed into the page. A charged
particle, moving in the plane of the page, follows a clockwise spiral
of decreasing radius as shown. A reasonable explanation is: &
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The charge 1s positive and slowing down.
The charge 1s negative and slowing down.
The charge 1s positive and speeding up.
The charge 1s negative and speeding up.
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Answer is 2.  The sign of charge is obtained from the right hand rule (F = q v x B).  The particle is slowing down from the relationship between the radius of curvature and speed of a particle in a magnetic field.

r = mv / qB.  (r gets smaller -> v gets smaller).




