Questions 1237

tion pattern for the other image. The limiting angle of resolution for a slit of
width @ is 0,,;, = A/a, and the limiting angle of resolution for a circular aperture
of diameter Dis 6,,;, = 1.22A/D.
A diffraction grating consists of a large number of equally spaced, identical
slits. The condition for intensity maxima in the interference pattern of a diffrac-
tion grating for normal incidence is

dsin 8 = mA

m=10,1,2,3, ..

(38.10)

where d is the spacing between adjacent slits and m is the order number of the dif-
fraction pattern. The resolving power of a diffraction grating in the mth order of
the diffraction pattern is

R= Nm

(38.12)

where N is the number of lines in the grating that are illuminated.

When polarized light of intensity /, is emitted by a polarizer and then incident
on an analyzer, the light transmitted through the analyzer has an intensity equal to
Iax cos® 6, where 0 is the angle between the polarizer and analyzer transmission
axes.
In general, reflected light is partially polarized. However, reflected light is
completely polarized when the angle of incidence is such that the angle between
the reflected and refracted beams is 90°. This angle of incidence, called the polar-
izing angle 6, satisfies Brewster’s law:

where nis the index of refraction of the reflecting medium.

n=tan 6,

QUESTIONS

Why can you hear around corners but not see around

2.

them?

Observe the shadow of your book when it is held a few
inches above a table while illuminated by a lamp several
feet above it. Why is the shadow somewhat fuzzy at the
edges?

Knowing that radio waves travel at the speed of light and
that a typical AM radio frequency is 1 000 kHz while an
FM radio frequency might be 100 MHz, estimate the
wavelengths of typical AM and FM radio signals. Use this
information to explain why FM radio stations often fade
out when you drive through a short tunnel or underpass
but AM radio stations do not.

Describe the change in width of the central maximum of
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the single-slit diffraction pattern as the width of the slit is
made narrower.

Assuming that the headlights of a car are point sources,
estimate the maximum observer-to-car distance at which
the headlights are distinguishable from each other.

A laser beam is incident at a shallow angle on a machin-
ist’s ruler that has a finely calibrated scale. The engraved
rulings on the scale give rise to a diffraction pattern on a
screen. Discuss how you can use this arrangement to ob-
tain a measure of the wavelength of the laser light.

(38.15)

Certain sunglasses use a polarizing material to reduce the
intensity of light reflected from shiny surfaces. What ori-
entation of polarization should the material have to be
most effective?

. During the “day” on the Moon (that is, when the Sun is

visible), you see a black sky and the stars are clearly visi-
ble. During the day on the Earth, you see a blue sky and
no stars. Account for this difference.

9. You can make the path of a light beam visible by placing
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dust in the air (perhaps by shaking a blackboard eraser in
the path of the light beam). Explain why you can see the
beam under these circumstances.

Is light from the sky polarized? Why is it that clouds seen
through Polaroid glasses stand out in bold contrast to the
sky?

It a coin is glued to a glass sheet and the arrangement is
held in front of a laser beam, the projected shadow has
diffraction rings around its edge and a bright spot in the
center. How is this possible?

If a fine wire is stretched across the path of a laser beam,
is it possible to produce a diffraction pattern?

How could the index of refraction of a flat piece of dark
obsidian glass be determined?



