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Chapter 25

interference and diffraction

Problems


1.
Since the light from the two lamps is incoherent, the intensity of the lamps together is just the sum of the intensities.
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9.
Since the film appears red, red light must be experiencing constructive interference. At the air-oil boundary, reflected light is 180° out of phase, since 
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 For transmitted light reflected at the oil-water boundary, the reflective ray is not phase shifted since 
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 The two reflected rays are 180° out of phase, so constructive interference occurs when the relative path length difference, 2t, is an odd multiple of one half the wavelength in the oil, 
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The minimum thickness, t, occurs when m = 0.
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21.

[image: image7.wmf]2

2.50 m

329,

0.76010 m

D

x

-

==

´

 so x << D and the small angle approximation is justified. From Example 25.4, 
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27.
Since the third-order line is the last to appear, the angle for this line must be approaching 90°. Solving Equation 
(25-10) for d, and using m = 3, 
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So, 
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39.
(a)
Equation (25-12) is 
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 Since we are concerned about the width of the central maximum, m = 1. For a fixed d, 
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 So, larger wavelengths give larger angles for first-order minima. Since the width of the central bright fringe is twice the distance from the center of the screen to the first-order minima, the fringe is wider for greater wavelengths. Since 
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 the central maximum is wider for red light than it is for blue.



(b)
Call the width of the central maximum W. Referring to Figure 25.33, we have W = 2x, and by trigonometry, 
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Assuming 
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 is small, replace 
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From Equation (25-12), we have 
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 since m = 1, so W becomes 
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Applying this equation to the current problem gives 
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 Dividing these equations gives 
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Now solve for 
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51.
(a)
All points on the line 
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 are equidistant from the two antennas. The difference in the path lengths is 0.



(b)
At 
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 the difference in the path lengths is just the distance between the antennas, 0.30 km.


(c)
The wavelength is 
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 which is 
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 Thus, the double-slit maxima equation will have solutions for 
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 yielding 7 angles between –90° and 90°. By symmetry, there will be 5 maxima in the ranges beyond 90° and –90°. There will be 12 maxima total.


(d)
Solve Equation (25-10) for 
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 using d = 0.30 km, 
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 and m = 0, 1, 2, and 3.
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(e)
The answers in parts (a), (b), and (c) will be unchanged. The angles calculated in part (d) for 
[image: image38.wmf]03

 and 

qq

 will be unchanged, but 
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 will be different from before.

65.
First find the anglar separation 
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 of the two craters, using x = 499 km and 
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Now solve the Rayleigh’s criterion inequality (25-14) for 
[image: image43.wmf]0

,

l

 using 
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 and a = 305 m.
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The wavelength of the radio waves must be shorter than 32.4 cm.
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