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Physics 111 Quiz #4, October 12, 2018

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

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

W =30cm
A lightweight metal loop is pushed up the plane of the page through aiB| =2T ——
magnetic field that is oriented perpendicular to the loop of the wire and points ¢ ¢ ¢ ¢ ¢
up, out of the plane of the page as shown on the right. e o o o o

a. The wire moves into the field at a constant speed by you exerting a

- L=45cm
force, Fyou‘ =20mN . At what constant speed were you pushing the
wire into the magnetic field? Assume that the wire has a resistance of e
100€2. 'T‘

Constant speed means the acceleration is zero. Thus, the net force has to be zero. We have:
F -F p=ma, = 0—-F =F = IWB . The current in the wire is determined from Ohm’s

you you

law and the potential difference induced over the wire by Faraday’s law. Thus,
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b. What is the magnitude of the induced current that flows in the wire loop?

g BWv 2T x03mx5.6"
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=0.0344=34mA4

c. What is the direction of the induced current that flows in the loop? To earn full credit you need to
explain how the magnetic flux is changing and how the current is produced in response to this
changing magnetic flux.

The magnetic flux is increasing through the wire loop. To oppose the increase the magnetic field
produced by the wire would need to point into the plane of the paper and this would produce a
clockwise current flow.



d. What are the magnitude and direction of the electric field produced in the section of the bar

labeled W?
- AV| € B
‘E‘ =|l-——]=—= V_ Bv=2Tx5.62=11.2L and the direction of the induced electric
Ax| W w ; "

field in the section marked W is from left to right in the direction of the current flow.

e. How much energy per unit time is generated as heat by you pushing the wire loop into the

magnetic field at the constant speed in part a?

P=I’R= (0.034/1)2 x100Q=0.113W =113mW



Electric Forces, Fields and Potentials
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Magnetic Forces and Fields
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Physics 111 Equation Sheet

Electric Circuits
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Light as a Particle & Relativity
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Geometry

Circles: C=2mr =D A=m?
Triangles: A=1bh

Spheres: A=4m’ V=im’

Light as a Wave
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Nuclear Physics
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Misc. Physics 110 Formulae
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