
Problem 2.2
Electric field and potential of a charged cylinder.
Consider a very long cylinder of radius a with its axis along the z-axis of a cartesian coordinate system. The
cylinder is uniformly charged; its constant volume charge density is p (positive).

(a) Using symmetry arguments show that if should be radial both inside and outside the cylinder.

(b) Using Gauss's Law find the magnitude of E as a function of r, for 0 :'0 r :'0 a, and for r > a. Do the
two results match at r = a?

Hint: for 0 :'0 r :'0 a, figure out first how much charge Q(r) is contained within a cylindrical gaus
sian surface of radius r and length f. Of course, the axis of the gaussian surface should coincide with
that of the cylinder; if it didn't, it wouldn't help you to solve the problem!

(c) Using your answers in part (b) calculate the potential difference, 8 V, between a point at a distance r
from the z-axis and a point on the z-axis. Make a qualitative plot of 60V as a function of r for all r's
(0:'0 r < 00).

Problem 2.3
Electric Field, Potential, and Electrostatic Potential Energy.
Giancoli 23-66.

Problem 2.4
Electric Field, Potential, and Electrostatic Potential Energy.
This problem contains (just about) all the new concepts introduced so far.

Point charges QI, Q2, and Q. reside on three corners of a square with sides of 1m; the distance from
Q2 to p. is 2 m (see diagram).
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(a) What is the electric potential, V, in PI, P2, and P3 ? (Normalize the potential to be zero at 00).

(b) Are there points or surfaces in space (other than infinity) where V is zero?

(c) There are two points where the electric field equals zero. Could you guess approximately where these
points are? State your reasons.

(d) Sketch roughly the electric field lines.

(e) What is the electrostatic potential energy of the system?

(f) Suppose we release the three charges so that they can move freely in empty space. How much energy
is released in the form of kinetic energy? Does it matter in what sequence one releases the charges?
Don't be too hasty in answering this last question!
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