H. Gauss’ law

Gauss’ law states that the electric flux through a Gaussian surface is directly proportional to the

| net charge enclosed by the surface ( Dy = G na00q /o).

B. In part D of section 1, you tried to determine the sign of the flux through the
Gaussian cylinder shown.

If you have not doné s0 already, use Gauss’ law to determine whether the net
flux through the Gaussian surface is positive, negative, or zero. Explain.
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C. Find the net flux through each of the Gaussian surfaces below.

1.

2.

-
=]

1. 2. 3. 4.
S
+0, 2, -Q. -100Q, {
L ] L] L ]
Q- & &
0 €
9 Z £
D. The three spherical Gaussian surfaces at

right each enclose a charge +0,. In 60
case C there is another charge -6Q, .
outside the surface.
Consider the following conversation: Case A Case B Case C

i
Student 1: “Since each Gaussian surface encloses the same charge, the net flux

through each must be the same,”

Student 2:
case B is weaker than in case A, because the surface is farther from the
charge. Since the flux Is proportional to the electric field strength, the flux
must also be smaller in case B.”

Student 3:
whole surface. The areas are the same, so the flux must be different.”

Do you agree with any of the students? Explain.
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“l was comparing A and C. In C the charge outside changes the field over the

“Gausa’.!aw.daa&n't.applybare, The electric field at the Gaussian surface in

X
X

C‘rmrgc d

Twgoriais in Introducto}y Phj;sics

McDermott, Shaffer, & PE.G., U. Wash, First Edition,

©Prentice Hall, Inc.

2002



A cylindrical piece of insulating material is placed in an external electric
field, as shown. The net electric flux passing through the surface of the
cylinder is

i

. 1. positive. '
2. negative, ean {G sC d ’
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