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Homework 4

Charge Distribution

1.  The radially dependent volume charge density ρv=2r  [C/m3] exists within a sphere of radius r=2 cm. Find the total charge Q contained by that sphere.  Find the electric field everywhere.  Now take the same total charge and place it as a concentrated point charge at the center of the sphere.  Find the electric field everywhere.  Now take the same charge and distribute it as a uniform surface charge density at the surface of the sphere.  Find the electric field everywhere.  You should have found that the electric field outside the sphere is the same in the 3 cases.  Explain this.

2. A circular disk of radius a has a surface charge density that increases linearly away from the center of the disk.  
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.  What are the units of surface charge density?  What are the units of k?  Find the total charge on the disk.

Gauss’s Law

3.   A long cylinder of radius 0.5 meters has a  constant volume charge density, ρv=0.01. Find the vector electric field inside the cylinder using Gauss’ Law in integral form. Show the Gaussian surface and the electric field direction. 
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Coulomb’s Law

4.  A line below has 2 fixed charges at the end of 2Q and Q respectively.  A third charge of magnitude Q, can slide along the line (but not move off the line).  Find the equilibrium position of this charge.  Repeat the problem for the case of the movable charge having a charge of –Q.  Discuss the stability of the two configurations.

[image: image2.wmf]l








x





y





x





Q





Q





2Q





� EMBED Equation.DSMT4  ���









Page 2

1


Lale Ergene
Page 2
9/12/2006

_1219559118.unknown

_1219560467.unknown

