
Magnetic Field Application (1)

A particle with charge q = 4.5nC is moving with velocity ~v = 3 × 103m/ŝi.

Find the magnetic field generated at the origin of the coordinate system.

• Position of field point relative to particle: ~r = 4mî − 3mĵ

• Distance between Particle and field point: r =
p

(4m)2 + (3m)2 = 5m

• Magnetic field:

~B =
µ0

4π

q~v × r̂

r2
=

µ0

4π

q~v × ~r

r3

=
µ0

4π

q(3 × 103m/ŝi) × (4mî − 3mĵ)

(5m)3

= −
µ0

4π

q(3 × 103m/ŝi) × (3mĵ)

(5m)3

= −3.24 × 10−14Tk̂.
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Magnetic Field Application (11)

The electric field Ex along the axis of a charged ring and the magnetic field Bx along
the axis of a circular current loop are

Ex =
Q

4πε0

x

(x2 + R2)3/2
, Bx =

µ0I

2

R2

(x2 + R2)3/2

(a) Simplify both expressions for x = 0.

(b) Simplify both expressions for x � R.

(c) Sketch graphs of Ex(x) and Bx(x).

x BxE

x x
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