48. (I1T) When a Newton’s ring apparatus (Fig. 24-31) is
immersed in a liquid, the diameter of the eighth dark ring
decreases from 2.92cm to 2.48 cm. What is the refractive
index of the liquid?

*24-9 Michelson Interferometer

#49, (I1) What is the wavelength of the light entering an inter-
ferometer if 644 bright fringes are counted when the
movable mirror moves 0.225 mm?

#50. (IT) A micrometer is connected to the movable mirror of an
interferometer. When the micrometer is tightened down on
a thin metal foil, the net number of bright fringes that move,
compared to the empty micrometer, is 272. What is the
thickness of the foil? The wavelength of light used is 589 nm.

*#51. (IT) How far must the mirror M| in a Michelson interfer-
ometer be moved if 850 fringes of 589-nm light are to pass
by a reference line?

*52, (I1I) One of the beams of an interferometer (Fig. 24-59)
passes through a small glass container containing a cavity
1.30em deep. When a gas is allowed to slowly fill the
container. a total of 236 dark fringes are counted to move
past a reference line. The light used has a wavelength of
610nm. Calculate the index of refraction of the gas,
assuming that the interferometer is in vacuum.
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10 Polarization

(I) Two polarizers are oriented at 65 to one another.
Unpolarized light falls on them. What fraction of the light
intensity is transmitted?

(I) What is Brewster's angle for an air-glass (n = 1.52)
surface?

(1T) What is Brewster’s angle for a diamond submerged in
water if the light is hitting the diamond (n = 2.42) while
traveling in the water?

(IT) Two Polaroids are aligned so that the light passing
through them is a maximum. At what angle should one of
them be placed so that the intensity is subsequently
reduced by half?

(IT) At what angle should the axes of two Polaroids be
placed so as to reduce the intensity of the incident unpo-
larized light to (a) 3. (b) 47

(IT) Two polarizers are oriented at 40° to each other and
plane-polarized light is incident on them. If only 15% of
the light gets through both of them, what was the initial
polarization direction of the incident light?

(IT) Two polarizers are oriented at 38.0° to one another.
Light polarized at a 19.0° angle to each polarizer passes
through both. What percent reduction in intensity takes place?

(IT) What would Brewster’s angle be for reflections off
the surface of water for light coming from beneath the
surface? Compare to the angle for total internal reflec-
tion, and to Brewster’s angle from above the surface.

(1) Unpolarized light passes through five successive Polaroid
sheets, each of whose axis makes a 45° angle with the
previous one. What is the intensity of the transmitted beam?

62. Light of wavelength 5.0 % 10 "m passes through two
parallel slits and falls on a screen 4.0m away. Adjacent bright
bands of the interference pattern are 2.0.cm apart. (a) Find
the distance between the slits. (b) The same two slits are next
illuminated by light of a different wavelength, and the
fifth-order minimum for this light occurs at the same point
on the screen as the fourth-order minimum for the previous
light. What is the wavelength of the second source of light?

63. Television and radio waves reflecting from mountains or
airplanes can interfere with the direct signal from the
station. (a) What kind of interference will occur when
75-MHz television signals arrive at a receiver directly from
a distant station, and are reflected from a nearby airplane
118 m directly above the receiver? Assume ;A change in
phase of the signal upon reflection. (b) What kind of inter-
ference will occur if the plane is 22 m closer to the receiver?

04, Red light from three separate sources passes through a
diffraction grating with 3.00 % 10° lines/m. The wave-
lengths of the three lines are 6.56 % 107" m (hydrogen),
6.50 % 107"m (neon), and 6.97 % 107 "m (argon).
Calculate the angles for the first-order diffraction
lines of each of these sources.
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66.

Light of wavelength 590 nm passes through two narrow
slits 0.60 mm apart. The screen is 1.70 m away. A second
source of unknown wavelength produces its second-order
fringe 1.33 mm closer to the central maximum than the
590-nm light. What is the wavelength of the unknown light?
A radio station operating at 102.1 MHz broadcasts from
two identical antennae at the same elevation but separated
by an 8.0-m horizontal distance d, Fig. 24—60. A maximum
signal is found along the midline, perpendicular to d at its
midpoint and extending horizontally in both directions. If
the midline is taken as 0°, at what other angle(s) # is a
maximum signal detected? A minimum signal? Assume all
measurements are made much farther than 8.0 m from the
antenna towers.
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