
PHYS 301 Tutorial #9 – group problem solving

Copies of the inside front and back covers of the Griffiths text are provided on the last

page.

1. In the figure below, a uniform magnetic field B(t), pointing straight up, fills the shaded circular

region. If B(t) is changing with time, what is the induced electric field?

2. A line charge λ is glued onto the rim if a wheel of radius b, which is then suspended horizontally,

as shown in the figure below. The rim and spokes are made from nonconducting materials, so the

charge cannot flow. In the central region of the wheel, out to radius a < b, there is a uniform

magnetic field B0 that points up. If the magnetic field is turned off, what is the resulting angular

speed ω of the wheel?

The rotational inertia of a thin loop of mass m and radius b is Irot = mb2.
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3. A square loop of sides length a and resistance R lies a distance s from an infinite straight wire

that carries current I. See the figure below. The current is then reduced to zero in a time 1/α:

I(t) =

I0 (1− αt) , 0 ≤ t ≤ 1/α

0, t > 1/α

In what direction does the induced current in the square loop flow (clockwise or counterclockwise)?

What total charge passes through a given point in the square loop during the time that the induced

current flows?
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4.

5.
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6.

7.
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8. A metal wire of mass m is resting in a U-shaped conducting rail. See the figure below. The rail

is fixed in position, but the wire is free to move. If the magnetic field is decreasing in strength,

what is the instantaneous acceleration (magnitude and direction) of the wire? Assume that the

conducting rail has negligible resistance and the wire has resistance R.
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