Electromagnetic theory (1)
Homework # 1 - Solution
Dr. Gassem Alzoubi

Problem 2.5: Find the electric field a distance z above the ceahter of a circular loop of radius r
. . . . ) ~» N
(Fig. 2.9) that carries a uniform line charge A. Q;Q Q‘» 7\ ’Y(
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Problem 2.6: Find the electric field a distance z above the center of a flat circular disk of radius R (Fig. 2.10) that
carries a uniform surface charge 0. What does your formula give in the limit R - co? Also check the case z > R
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Problem 2.7: Find the electric field a distance z from the center of a spherical surface of radius R that carries a
uniform charge density o. Treat the case z < R (inside) as well as z > R (outside). Express your answers in terms
of the total charge q on the sphere. [Hint: Use the law of cosines to write rin terms of R and 6. Be sure to take
the positive square root: VR2 +z2—2Rz = (R —1z) ifR>zbutit's(z-R)ifR<z]
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Problem 2.13: Find the electric field a distance s from an infinitely long straight wire that carries a

uniform line charge A
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Problem 2.14: Find the electric field inside a sphere that carries a charge density proportional to

the distance from the origin, p = kr, for some constant k. [Hint: This charge density is not uniform,
and you must mtegrate to get the enclosed charge.]
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Problem 2.16 A long coaxial cable (Fig. 2.26) carries a uniform volume charge
density p on the inner cylinder (radius «), and a uniform surface charge density on -
the outer cylindrical shell (radius ). This surface charge is negative and is of just -
the right magnitude that the cable as a whole is electrically neutral. Find the electric
field in each of the three regions: (i) inside the inner cylinder (s < a), (ii) between
the cylinders (a < s < b), (iii) outside the cable (s > b). Plot |[E| as a function of s.
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