OS Chapter 24 Section 4 EM WAVES: Energy, Intensity, Power
Page  880    in pdf file OpenStax College Physics

Learning Objectives

Terms to Know: electromagnetic wave, wavelength, frequency, spectrum, energy, intensity, power

Learning Objectives from the beginning of the chapter in OpenStax College Physics
24.4. Energy in Electromagnetic Waves
• Explain how the energy and amplitude of an electromagnetic wave are related.
• Given its power output and the heating area, calculate the intensity of a microwave oven’s electromagnetic field, as well as its peak electric and magnetic field strengths

24.4 Energy in Electromagnetic Waves
Write down how you have experienced the fact that EM waves carry energy.

Q1, What topic from first semester is being described by the statement in the book that transfer of energy is more efficient if the frequency of the EM wave is the same as the natural frequency of the system?

Q2, It is a general property of waves that the energy of the wave is proportional to the square of the amplitude of the wave.  Suppose the EM wave “A” carries 1.5 x 10-18 Joules.   EM wave “B” has an amplitude three times greater than wave A.  Calculate the energy carried by wave B.

The electric and magnetic fields in an EM wave are variable.  The average value of the intensity of the EM wave can be calculated using

Iavg = E0 B0 / 2 μ0   where E0 is the maximum value of the electric field and B0 is the maximum value of the magnetic field.   In some problems you will need to remember B = E/c .

The peak intensity  I0 = 2 Iavg
Intensity = power / area       I = P/A

What questions do you have on the examples worked in this chapter?

ANSWERS   ……………………..

Q1. Resonance   (e.g. Tacoma Narrows Bridge)

Q2.  You must square the amplitude ratio.   32 = 9    B energy = 9 * 1.5 x 10-18 = 1.35 x 10-17 J
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