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Physics 111 Quiz #5, February 19, 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. Suppose that you have the situation shown below in which a magnetic field varies in time according
to B = 4 — 0.8t, where B is measured in teslas and t in seconds for a time interval 0s < t < 10s.
The magnetic field passes through a closed loop of radius r = 10cm at an angle of 6 =
30°measured with respect to the plane of the loop. What is the magnitude of the induced current in
the wire loop for the time interval 0s <t < 10s? Suppose that the wire used to construct the loop is

made out of copper (p = 1.68 x 10~8Qm) with a diameter 1mm. A B
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2. What is the direction of the current induced in the wire? Simply stating a direction will not earn you
full credit. To earn full credit, you must fully explain your answer.

The magnetic field is decreasing with time and to undo the decrease the magnetic field generated by
the wire loop has to point in the in the direction of the component of the B-field parallel to the
normal. This produces a counterclockwise current flow in the wire.

3. How much energy is dissipated by the loop as heat between the time interval 0s < t < 4s?
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4. What is the magnitude of the induced electric field in the wire loop?
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5. Suppose that the wire loop is rotated clockwise such that the normal to the loop is directed along the
magnetic field. If the magnetic field still varies in time as B = 4 — 0.8t , which of the following is
true?

a. The current in the wire loop decreases.
b. The current in the wire loop remains constant.
c. The current in the wire loop increases.

The current in the wire loop may change, but how it changes cannot be determined.
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Electric Forces, Fields and Potentials
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Magnetic Forces and Fields

Physics 111 Equation Sheet

Electric Circuits
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Nuclear Physics
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