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Homework 4

Charge Distribution

1. Finding total charge

a) The radially dependent volume charge density ρv=5r3  [C/m3] exists within a sphere of radius r=3 cm. Find the total charge Q contained by that sphere. 

b) The same sphere is now covered with the angularly dependent surface charge density ρs=0.002cos2θ  [C/m2].  Find the total charge Q on the spherical surface. 

Gauss’s Law

2.   A long cylinder carries a volume charge density which is proportional to the distance from the axis, ρv=0.005r. 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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3.  
A total charge Q is enclosed in a cube 2m on a side, located in the first octant with three of its sides coincident with x,y,z axes and one of its corners is at the origin (see the figure). The electric flux density in this region is: D= xy2z3 
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a) Apply Gauss’ law in integral form to obtain the total charge in the cube

b) Find the volume charge density ρv for the cube from D.

c) Find the total charge Q enclosed in the cube using the volume charge density ρv (Note—your answers to parts a and c should agree.)
Potential

4. A square in the x-y plane in free space has a point charge of +Q at corner (a/2,a/2) and the same at corner (a/2, -a/2) and a point charge of –Q at each of the other two corners. 

a) Find the electric potential at any point P along the x axis. 

b) Evaluate V at x=a/2
Vectors

5. Sketch the following vector fields on an (xy) plane

a) 
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    6. The 3 corners of a triangle are (0,2,2), (2,-2,2) and  (1,1,-2).  Find the area of the   triangle using the idea of the vector cross product.

2





2





2





x





y





z









Page 1

1


Lale Ergene
Page 1
9/14/2004

_1156659417.unknown

_1156659519.unknown

_1137919528.unknown

