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Physics 111 Quiz #4, February 12, 2021

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

1. A charged particle of unknown mass (and charge) undergoes helical motion in a magnetic field. The
motion of the charged particle is such that it has an orbital diameter perpendicular to the magnetic
field of D = 0.35m and the pitch of its motion is [ = 0.42m? At what angle 6 to the magnetic field
was the velocity vector of the charged particle?
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2. Suppose that the speed of the charged particle and that the magnetic field strength was v = 2 X 1072
and B = 5 x 1075T respectively. What was the charge-to-mass ratio of the particle?
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3. What was the orbital period of the charged particle about the magnetic field?
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4. Through what potential difference would the charged particle have to be accelerated in order for it to
acquire a speed of v = 2 X 107%? Assume that the particle started from rest.
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5. A segment of a wire (with diameter D) is situated between the poles of a magnet of length L. The
wire segment is connected to a battery and a resistor so that a current is generated in the wire. The
top view is looking down from the N pole of the magnet to the S pole of a second identical magnet
while the side view is looking down the direction of the current. Which of the following statements is
true about the wire?

a. As viewed from above, the left-hand side of the wire would become positively charged.
b. As viewed from above, the right-hand side of the wire would become negatively charged.

c. As viewed from above, an electric field (pointing from left to right) is generated perpendicular to
the current across the wire.

d. Asviewed from above, a potential difference is generated across the diameter of the wire.
AII of the above statements are true.

f. None of the above statements are true.
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Electric Forces, Fields and Potentials
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Magnetic Forces and Fields
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Nuclear Physics
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