Physics I

Homework VIII                                                                                                                 CJ

Chapter 27; 2, 8, 12, 20, 28, 39, 50
	27.2.                          
             Visualize: 
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27.8. Model: The electric field is uniform over the entire surface.

Visualize: Please refer to Figure Ex27.8. The electric field vectors make an angle of 30( with the planar surface. Because the normal 
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 to the planar surface is at an angle of 90( with the surface, the angle between 
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Solve: The electric flux is
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27.12. Model: The electric field over the rectangle in the xz plane is uniform.

Solve: (a) The area vector is perpendicular to the xz plane. Thus
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The electric flux through the rectangle is
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(b) The flux is
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	27.20. Visualize: 
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For any closed surface that encloses a total charge Qin, the net electric flux through the closed surface is 
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27.28. Model: The electric field over the five surfaces is uniform.

Visualize: Please refer to Figure P27.28.

Solve: The electric flux through a surface area 
[image: image12.wmf]A

r

 is 
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 where ( is the angle between the electric field and a line perpendicular to the plane of the surface. Because the electric field is perpendicular to side 1 and is parallel to sides 2, 3, and 5. Also the angle between 
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 is 60(. The electric fluxes through these five surfaces are
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Assess: Because the flux into these five faces is equal to the flux out of the five faces, the net flux is zero, as we found.

27.39. Model: The excess charge on a conductor resides on the outer surface. The charge 
   
distribution on the two spheres is assumed to have spherical symmetry.

Visualize: Please refer to Figure P27.39. The Gaussian surfaces with radii r  8 cm, 10 
cm, and 17 cm match the symmetry of the charge distribution. So, 
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 is perpendicular to these Gaussian surfaces and the field strength has the same value at all points on the Gaussian surface.

Solve:  (a) Gauss’s law is 
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. Applying it to a Gaussian surface of radius 8 cm, 
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Because the excess charge on a conductor resides on its outer surface and because we have a solid metal sphere inside our Gaussian surface, Qin is the charge that is located on the exterior surface of the inner sphere.

(b) In electrostatics, the electric field within a conductor is zero. Applying Gauss’s law to a Gaussian surface just inside the inside-surface of the hollow sphere at r  10 cm,
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 EMBED Equation.DSMT36  [image: image21.wmf]Þ

 Qin  0 C

That is, there is no net charge. Because the inner sphere has a charge of (1.068 ( 10(8 C, the inside surface of the hollow sphere must have a charge of 1.068 ( 10(8 C. 

(c) Applying Gauss’s law to a Gaussian surface at r  17 cm,
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This value includes the charge on the inner sphere, the charge on the inside surface of the hollow sphere, and the charge on the exterior surface of the hollow sphere due to polarization. Thus,
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27.50. Model: A long, charged wire can be modeled as an infinitely long line of charge.

	Visualize: 
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The figure shows an infinitely long line of charge that is surrounded by a hollow metal cylinder of radius R. The symmetry of the situation indicates that the only possible shape of the electric field is to point straight in or out from the wire. The shape of the field suggests that we choose our Gaussian surface to be a cylinder of radius r and length L, centered on the wire.

Solve: (a) For the region r  R, Gauss’s law is
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[image: image28.wmf]
(b) Applying Gauss’s law to the Gaussian surface at r  R, 
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