PHYS 121 Tutorial #2 — group problem solving

1.

The diameter of the circle equals the edge length of the square.
They are in a uniform electric field. Is the electric flux ®,
through the square larger than, smaller than, or equal to the
electric flux @, through the circle? Explain.

[

Is the electric flux ®, through the circle larger than, smaller than, or equal 1
to the electric flux ®, through the hemisphere? Explain.

- What is the electric flux through each of these closed surfaces? (The charges in the gray areas are

inside the closed surfaces.) Give your answers as multiples of g/e,.

. b.

<®
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3.
For each of the closed cylinders shown below, are the electric fluxes through the top, the wall, and the
bottom positive (+), negative (—), or zero (0)? Is the net flux positive, negative, or zero?

a. b. C.

Dy ®,,=
q)wﬂjl = cbwall -
by = Dy
Dy = D™

d. e.
g. h.

+ plane
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4.
Three charges, all the same charge g, are surrounded by three spheres of equal radu.
1 2 3
a. Rank in order, from largest to smallest, the fluxes ®,, ®,, and ®, through the spheres.
Order:
Explanation:
b. Rank in order, from largest to smallest, the electric field strengths E,, E,, and E; on the surfaces of
the spheres.
Order:
Explanation:
D.

A small metal sphere hangs by a thread within a larger, hollow
conducting sphere. A charged rod is used to transfer positive
charge to the outer surface of the hollow sphere.

a. Suppose the thread is an insulator. After the charged rod touches
the outer sphere and is removed, are the following surfaces
positive, negative, or not charged?

The small sphere:
The inner surface of the hollow sphere:

The outer surface of the hollow sphere:

b. Suppose the thread is a conductor. After the charged rod touches the outer sphere and is removed,
are the following surfaces positive, negative, or not charged?

The small sphere:
The inner surface of the hollow sphere:

The outer surface of the hollow sphere:
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6.

A small metal sphere hangs by an insulating thread within a larger,
hollow conducting sphere. A conducting wire extends from the
small sphere through, but not touching, a small hole in the hollow
sphere. A charged rod is used to transfer positive charge to the
wire. After the charged rod has touched the wire and been
removed, are the following surfaces positive, negative, or not
charged?

The small sphere:

The inner surface of the hollow sphere:

The outer surface of the hollow sphere:

Wire

Thread

7. Use Gauss’s law to determine the electric field due to an infinite plane with a uniform charge

per unit area o.



