Tutorial 5 Solution
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" (a) Find the average potential over a spherical surface of radius R due to a point charge ¢ located inside.
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Show that, in general,

where Veenter is the potential at the center due to all the external charges and Q. is the total enclosed
charge.

(b) Find the general solution to Laplace’s equation in spherical coordinates for the case where V' depends
only on r. Do the same for cylindrical coordinates assuming V' depends only on s.

A metal sphere of radius R carries a total charge Q. What is the force of repulsion between the “northern”
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hemisphere and the “southern” hemisphere?
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9" (a) Find the average potential over a spherical surface of radius R due to a point charge ¢ located inside
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Show that, in general,
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(b) Find the general solution to Laplace’s equation in spherical coordinates for the case where V' depends L + S -
only on r. Do the same for cylindrical coordinates assuming V' depends only on s. < L
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@ 10" A point charge +q is placed at a distance d from the centre of a conducting sphere of radius R (d > R)
visible from +¢ tc

Show that if the sphere is grounded, the ratio of the charge on the part of the §phere

st is d+R
that on the rest is |/ 55,

12" A rectangular pipe running parallel to the z-axis (from —o00 to 4+00) has three grounded metal sides at
y =0,y =a and z = 0. The fourth side at = b is maintained at a specified potential Vy(y).
(a) Develop a general formula for the potential within the pipe.
(b) Find the potential explicitly, for the case Vy(y) = Vo (a constant).
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