Working Backwards Task – Charged Particle in Electric and Magnetic Fields

I.
A charged particle initially passes un-deflected through a region with no electric or magnetic fields as shown
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A uniform magnetic field directed into the page is turned on and the new path of the particle is as shown
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1.  What is the sign of the particles charge?
A.  Positive

B.  Negative

C.  Cannot be determined

2.  Carefully explain your reasoning.

II.  The magnetic field is turned off and instead the plates are given charges as shown.
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1.  Predict the direction the charge will be deflected by the electric field

A.  Up

B.  Down

C.  Will not be deflected

D.  Cannot be determined

2.  Explain the reason for your prediction.

III.  In the previous two examples a student noticed that the magnitude of the force was the same in each case.  
1.  If the charged particle passes between the plates when both the electric and the magnetic fields are on, what will be the resultant motion of the particle?
A.  Will wiggle back and forth

B.  Will deflect first one direction then the other

C.  Will go straight

D.  Will deflect upwards
E.  Will deflect downwards

F.  Cannot be determined

2.  Explain the reason for your prediction.
