Exercise

What is the maximum strength of the B -field in an electromagnetic wave
that has a maximum E-field strength of 1000 V/m ?
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Exercise

An electromagnetic wave propagates in the negative y direction. The
electric field at a point in space is momentarily oriented in the positive x
direction. In which direction is the magnetic field at that point momentarily
oriented? (a) the negative x direction (b) the positive y direction (c) the
positive z direction (d) the negative z direction.
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Electromagnetic Spectrum
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Exercise

In many kitchens, a microwave oven is used to cook food. The frequency of
the microwaves is on the order of 1010 Hz. Are the wavelengths of these
microwaves on the order of

(A) kilometers

(B) meters

(C) centimeters

(D) micrometers
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Exercise

The eye is most sensitive to light having a wavelength of 5.5x10-7 m, which
is in the green-yellow region of the electromagnetic spectrum. What is the
frequency of this light?
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Energy carried by electromagnetic waves

e Energy per unit volume associated

of charges
Electrons move represents . . . .
from the plate potential Wlth an eIeCtrlc ﬁeld.
to the wire, energy.
: : leaving the D A 2 Electrons move
With th h g
Oplen’ t}fes::;;:acitor plate positively T‘x,, T from the wire to
‘ ’ remains uncharged. charged. ﬂ_,_; }1{: plate.
Elect £ When switch S; is thrown
ectric || Electric field 7
fieldin || between plates | Electric ClOSCd, the current increases
wire field in
P wire and an emf that opposes the
—@ | . . increasing current is induced
AV ‘4 Chemlc.al potential ) i
‘, -4 energyin the in the inductor.
: battery is reduced.

Energy per unit volume associated
with an magnetic field:

A

When the switch S, is thrown
to position b, the battery is no
longer part of the circuit and
the current decreases.

Phat Srimanobhas; Electromagnetic waves




Energy carried by electromagnetic waves

Phat Srimanobhas; Electromagnetic waves



Example
In Sl units, an electromagnetic wave has an electric field described by
E = k1000 sin(20y + w?)

e What is the angular frequency w?

e What is the frequency f?

e What is the direction of E ?

e \What is E)?

e \What is the average energy density and average intensity?
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Example

Assuming the antenna of a 10.0 kW radio station radiates spherical
electromagnetic waves, compute the maximum value of the magnetic field
5.00 km from the antenna.
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