
Electricity and Magnetism: PHY-204 Fall Semester 2015

Collaborative ASSIGNMENT

Assignment 1: Charges and Fields

1. A charge q is positioned at the tip of a hollow cone. If the top half of the cone is

removed and thrown away (see Fig. 1), what is the force on the charge q due to

remaining part of the cone? For what angle θ is this force maximum?
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Fig. (1)

2. An half-infinite line has linear charge density λ. Find the electric field at a point that

is “even” with the end, a distance l from it, as shown in Fig. 2. You should find that

the field always points up at a 450 angle, independent of l.
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λ

3. A point charge q is located at the origin. Find the flux through the circular disk shown.

You are allowed to use only Gauss’s law. HINT: Consider drawing a suitable Gaussian

surface conforming to the geometry and seeing how the circular disk is related to this

surface.
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4. Four positively charged bodies, two with chargeQ and two with charge q, are connected

by four unstretchable strings of equal length. In the absence of external forces they

assume the equilibrium configuration shown in Fig. 4. Show that tan3 θ = q2/Q2. You

could show that this relation must hold if the total force on each body, the vector sum

of string tension and electrical repulsion, is zero. Hint: Draw free body diagram for

each charge.

q

QQ

q

Fig. (4)

4

1

2

3

5. Consider a high-voltage direct current power line that consists of two parallel

conductors suspended 3 meters apart. The lines are oppositely charged. If the electric

field strength halfway between them is 15,000 N/C, how much excess positive charge

resides on a 1km length of the positive conductor?
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