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Phy122 Electricity and Magnetism Name: Sbh&*&mc
July 8 2010

You have until 11:45 to complete this exam. You are allowed one index card for formulas and notes.
You may have a calculator (but it probably won't help you) but no cell phones or other electronic
devices are allowed. Please ask me if any questions come up during the test. I hope you do well!

1. Multiple Choice. [20 Points]
Circle the correct answers.
(a) A point charge is inside of a spherical surface. If the sphere is replaced by a cube, the flux

will:
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iv. increase or decrease depending on the size of the cube. LY ,

(b) A wire carries a large amount of charge Q distributed along its length. The best way to constn
decrease the electric field outside it would be to encase it in a cylindrical
i. conducting shell of radius R and neutral charge
ii. non-conducting shell of radius R and neutral charge . . : ;
(iilxonducting shell of radius R and charge -Q <— n £ ot ada wll e !
iv. conducting shell of radius R and charge Q/R

(c) Three point charges sit on the corners of an equilateral triangle. The arrangement can be in
equilibrium if:
i. The charges are Q, Q, and -2Q
ii. The charges are -Q, -Q, and Q?
iii. The charges are Q, 2Q, and -5Q )
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(d) A small negative test charge is on an electric field line which points to the right. The
direction of the acceleration of the charge will be - N
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2. The Superposition Kite [30 points]

Four positive charges (each with charge q) are arranged fixed at each point of the kite shown.
The kite has height h and width w, and the crossbar is attached

so that the angles between it and
the upper portions of the kite are 45 degrees, as shown.

(a) Find the electric field in the center of the kite, where the cross-bars meet.
(b) Find the electric force on the top charge caused by the other three.

Note: don't worry about simplifying your expressions — Jjust get them in terms of the
variables given.
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3. Flux in the Summertime [20 points]
A point charge q sits at the origin.
(a) Calculate the flux through one panel of a beach ball centered at
(Ignore the little top circle and assume panels come to a point)

(b) Calculate the flux through the portion of a spherical surface in the first octant that has its
center at the origin, shown in (b).

(c) Calculate the flux through the shaded side of the ice cube shown in (©).

the origin, shown in (a).
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4. Fun with Spheres [30 Points]
(@) Consider a nonconductin
throughout its volume,
L. Describe the symmetry and draw the appropriate Gaussian surfaces you would use to
find the field outside and inside the sphere.
li. Use Gauss' law to find the field outside the sphere due to the sphere (r>1).

(b) Consider the situation pictured below: A solid nonconducting sphere has a spherical section

cut out of it. The section cut out has radius ry/2 and its center is located r¢/2 from the center
of the large sphere. Find the field due t

o the charge distribution on a point along the x-axis
(shown).
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