
Electricity and Magnetism: PHY-204 Fall Semester 2015

Tutoring Session on sources of magnetic fields

1. Two long straight wires carrying 8 A of conventional current are connected by a three-

quarter-circular arc of radius 0.035 m (Figure 1). (The rest of the circuit is far enough

away that it contributes little magnetic field in this region.) Electric fields are also

present in this region, due to charges not shown on the drawing. An electron is moving

to the right with a speed of mathrm5.7x105 m/s as it passes through the center C of

the arc, and at that instant the net electric and magnetic force on the electron is zero.

(a) What is the direction of the magnetic field at the center C due to the current?

(b) What is the direction of the electric field at the center C?

(c) What is the magnitude of the magnetic field at the center C due to the current?

(d) What is the magnitude of the electric field at the center C?

2. Two long cylindrical conducting materials have a uniform current density j⃗.

(a) The first cylinder has a constant current density across its cross-sectional area,

as shown in Figure 1. Calculate the magnetic field B⃗(r) produced by the current,

if

i. 0 < r < R

ii. r > R

(b) The second cylinder has current flowing only on the curved surface of the cylinder,

as shown in Figure 2. Calculate the magnetic field B⃗(r) produced by the current

if
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i. 0 < r < R

ii. r > R
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FIG. 1: Constant current density (⃗j) across the cross-sectional area.
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FIG. 2: Current flows only on the curved surface of the cylinder, with constant current density (⃗j).

3. A ring with radius r and linear charge density λ spins with frequency ω. A second

ring with radius 2r has the same density λ and frequency ω. Each ring produces a

magnetic field at its center. How do the magnitudes of these fields compare?
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