PHYS 241

Supplementary Notes for the Final Examination

Chapter 32 Magnetism of Matter; Maxwell’s Equations

Extra Credit

1. Be able to work out a problem involving induced magnetic fields and displacement currents, such as problems 32-17 and 32-18 in the text.

2. State and identify by name all four Maxwell equations. Be able to identify all the symbols in each formula. See Table 32-1 on page 868 of your text.
Chapter 33 Electromagnetic Waves

Read the Review and Summary at the end of the chapter.

Know what is meant by an electromagnetic plane wave. Know that for this wave, the electric and magnetic field vectors are in phase and that E ( B points in the direction of propagation of the wave. (See  Figure 33-5.) Know that if this wave is traveling in the direction of the +x-axis, the magnitudes of the electric and magnetic field vectors at position x and time t are given by

E = Emsin(kx - t)

B = Bmsin(kx - t)

If  ( and f are the wavelength and frequency, respectively, k = 2/  is the wave number of the wave and  = 2f  is the angular frequency of the wave. Remember these results from Physics 140:  c =f   and c = /k, where c is the speed of light: c = 3.00 x 108 m/s in a vacuum. Maxwell’s equations predict the speed of electromagnetic radiation in a vacuum to be 
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The rate per unit area at which energy is transported via an electromagnetic wave is given by the Poynting vector 
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 in Equation (33-19):
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For an electromagnetic wave, the time-averaged rate per unit area at which electromagnetic energy is transported, Savg, is called the intensity I of the wave. Know Equation (33-27): for a point source of power Ps that emits electromagnetic radiation isotropically the intensity a distance r from the source is given by
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When a surface intercepts electromagnetic radiation, a force and a pressure are exerted on the surface. If radiation of intensity I is totally absorbed by a surface the pressure is given by Equation (33-34):
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If the radiation is totally reflected the pressure is given by Equation (33-35):

Continued on the other side
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Know the meaning of the term polarization and what polarizing sheets are. Know that if unpolarized light passes through a polarizing sheet the transmitted intensity I is half the original intensity I0, as given in Equation (33-36):
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Know that if polarized light passes through a polarizing sheet the transmitted intensity I is related to the original intensity I0 by Malus’ law, Equation 33-38:
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where ( is the angle between the polarization direction of the original light and the polarizing direction of the sheet.

Know the definition of geometrical optics, and when geometrical optics is applicable:

Geometrical Optics is an approximate treatment of light in which the paths taken by light waves are represented as straight line rays. Geometrical optics is applicable when the dimensions of the objects the light encounters are much larger than the wavelength of the light.


Know what reflection and refraction are, the law of reflection (Equation (33-39)) and the law of refraction, Equation (33-40), also known as Snell’s law:
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where n1 and n2 are the indices of refraction of the media in which the incident and refracted light rays travel. (1 is the angle of incidence and (2 is the angle of refraction. Know that the index of refraction of a medium is the ratio of the speed of light in a vacuum to the speed of light in the medium: n = c/v.


Know what total internal reflection is, what the critical angle is, and how to derive Equation (33-44) for the critical angle:


[image: image11.wmf]1

2

1

sin

c

n

n

-

q=


where n1 and n2 are the indices of refraction of the media which form the boundary on which the light is incident. Light is incident in medium 1 and for total internal reflection we must have 
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(light is trying to pass from a “slow” to a “fast” medium).


Polarization by Reflection. Know that a reflected wave will be fully polarized, with its E vectors perpendicular to the plane of incidence, if it strikes a boundary at the Brewster angle (B given by Equation (33-49):
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Also know that the refracted ray (if it exists) makes a right angle with the reflected ray in this case. Know how to use this fact to derive equation (33-49).

Continued on the next page

Chapter 34 Images

Read the Review and Summary at the end of the chapter.

Know how images are formed by plane mirrors, spherical mirrors and lenses. Know the definition of a real image and the definition of a virtual image. Know that paraxial rays are rays that make a small angle with respect to an optic axis.


Know the following symbols and sign conventions:
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Know that the magnification of an image is defined as
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and for paraxial rays can be found from equation (34-6):
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for both mirrors and thin lenses.


Know that for paraxial rays the following relationship holds for both mirrors and thin lenses:
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Know that when applied to lenses this formula is known as the thin lens equation.


Know how to draw a ray diagram to locate an image for an optical system (as you did in Experiment LO-3).
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