*6  The wavelength of yellow sodium light in air is 589 nm. (a)
What is its frequency? (b) What is its wavelength in glass whose in-
dex of refraction is 1.527 (c) From the results of (a) and (b), find its
speed in this glass,

¢ The speed of yellow light (from a sodium lamp) in a certain
liquid is measured to be 1.92 x 10% m/s, What is the index of refrac-
tion of this liquid for the light?
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13 @ 1w Two waves of light
in air, of wavelength A = 600.0 nm, ng

are initially in phase. They then both = o
travel through a layer of plastic
as shown in Fig. 35-35, with L, =
400 ym, [, =3.50pum, n, =140, - -

and n, = 1.60. (a) What multiple of A ol
gives their phase difference after
they both have emerged from the
layers? (b) If the waves later artive  gig 35.35 Problem 13.
at some common point with the

same amplitude, is their interference fully constructive, fully de-
structive, intermediate but closer to fully constructive, or
intermediate but closer to fully destructive?
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*17 @ ssm In Fig. 35-36, two ra- ,l,*—d_'i
dio-frequency point sources §; and S,, 5 Sq
separated by distance d = 2.0 m, are
radiating in phase with A = 0.50 m. A
detector moves in a large circular path
around the two sources in a plane containing them. How many
maxima does it detect?
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Fig. 35-36 Problems
17 and 22.

19 ssm 1w Suppose that Young's experiment is performed
with blue-green light of wavelength 500 nm. The slits are 1.20 mm
apart, and the viewing screen is 5.40 m from the slits, How far apart
are the bright fringes near the center of the interference pattern?



*32 In the double-slit experiment of Fig. 35-10, the electric fields
of the waves arriving at point P are given by

Ey = (2.00 £V/m) sin[(1.26 X 10'%){]
E; = (2.00 #V/m) sin[(1.26 X 10"%)t + 39,6 rad],

where time f is in seconds. (a) What is the amplitude of the
resultant electric field at point P? (b) What is the ratio of the inten-
sity Ip at point P to the intensity /., at the center of the interfer-
ence pattern? (¢) Describe where point P is in the interference pat-
tern by giving the maximum or minimum on which it lies, or the
maximum and minimum between which it lies, In a phasor diagram
of the electric fields, (d) at what rate would the phasors rotate
around the origin and (e) what is the angle between the phasors?
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‘ . /V The AL shifts
Incident T one wave from

wave .

S the other, which
y : determines the
" interference.

Fig. 35-10 (a) Waves from slits S; and 5
S, (which extend into and out of the page) l| T
) B

%

b
combine at P,an arbitrary point on screen ?g;ﬁl_]mlglh difference AL
C at distance y from the central axis. The
angle #serves as a convenient locator for
P.(b)For D > d,we can approximate rays
ry and r, as being parallel, at angle #to the

central axis. (a

*35 ssm  We wish to coat flat glass (n = 1.50) with a transparent
material (n = 1.25) so that reflection of light at wavelength 600 nm
is eliminated by interference. What minimum thickness can the
coating have to do this?



255 ssmM www A disabled tanker leaks
kerosene (1 = 1.20) into the Persian Gulf, cre-
ating a large slick on top of the water (n =
1.30). (a) If you are looking straight down
from an airplane, while the Sun is overhead, at
a region of the slick where its thickness is 460
am, for which wavelength(s) of visible light is
the reflection brightest because of constructive
interference? (b) If you are scuba diving di-
rectly under this same region of the slick, for
which wavelength(s) of visible light is the
transmitted intensity strongest?

«56 A thin film, with a thickness of 281.6
nm and with air on both sides, is illuminated
with a beam of white light. The beam is per-
pendicular to the film and consists of the full
range of wavelengths for the visible spec-
trum. In the light reflected by the film, light
with a wavelength of 600.0 nm undergoes
fully constructive interference. At what
wavelength does the reflected light undergo
fully destructive interference? (Hint: You
must make a reasonable assumption about
the index of refraction.)

=31 ssm  www In Fig. 35-47,
an airtight chamber of length
d = 5.0 cm is placed in one of the
arms of a Michelson interferome-
ter. (The glass window on each end
of the chamber has negligible thick-
ness.) Light of wavelength A = 500
nm is used. Evacuating the air from
the chamber causes a shift of 60
bright fringes. From these data and
to six significant figures, [ind the in-
dex of refraction of air at atmo-
spheric pressure,

esfld The element sodium can
emit light at two wavelengths, A, =
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Fig. 35-47 Problem §1.



o758 ssm W Figure 35-45a shows a lens with radius of curva-
ture R lying on a flat glass plate and illuminated from above by
light with wavelength A. Figure 35-45bh (a photograph taken from
above the lens) shows that circular interference fringes (called
Newton’s rings) appear, associated with the variable thickness d of
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Fig. 35-45 Problems 75-77. (Courfesy Bausch & Lomb)



