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AP Physics Quiz: Magnetic Forces
1. Identify the direction of the missing force, field or velocity vector in each of the scenarios shown

below. You may assume positive charge moving in the direction of velocity unless otherwise
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noted.
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2. An electron beam is accelerated from rest through a potential difference of 26000 V, which exists between pllates Py
and P,, shown in the figure below. The electron then passes through a small opening into a magnetic field of uniform
field strength, B. As indicated, the magnetic field is directed into the page. The beam is stabilized and focused into a
horizontal line by passing through charged plates P3 and P,. The electrons in the beam then enter a region of space
where only the magnetic field B acts upon them.
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Use the space at the bottom for your work and answers.

A) What is the direction of the electric field in the region between plates P1 and P2?

B) How fast is an electron moving when it passes P2?

C) The electrons experience no net force as it travels the length of the region between P3 and P4.
What is the sign of the charge on each P3 and P4?

D) if the potential difference between P3 and P4 is 500V, and the distance between the plates is
2.0 cm what is the magnitude of the electric field in that region?

E) If the potential difference between P3 and P4 is 500V, and the distance between the plates is
2.0 cm what is the magnitude of the magnetic field in that region?

F) Describe qualitatively what happens when the electrons pass into the region of B-field on the
right.

G) If the magnitude of the B-field is uniform in the areas shown in the diagram at what position y
will the charges impact the charge sensor?
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