1. A point charge @ is located a distance d from the center of a grounded
sphere of radius R, as shown in the figure. The point charge is located
outside the sphere, that is, d > R. Use the image method to answer
the following questions.

Figure 1: Point charge ) exterior to a grounded conducting sphere.

/6/2 pts. Find the position and magnitude of the image charge Q' that will
make the potential zero on the surface of the sphere.

}7/2pts. Show that the image method is applicable to this problem by
proving that the result in a) will make the potential zero at an
arbitrary point on the surface of the sphere.

e
c)-2 pts. Write down the expression for the potential at an arbitrary point
P(r,0) outside the sphere. Take the origin of the coordinate sys-
tem to be the center of the sphere.

/M pts. Use the result of part ¢) to calculate the radial component of the
electric field, E,, outside the sphere.

/93/2 pts. Use Gauss’ law to find the total induced charge on the surface of
’ the sphere.
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