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Homework Problem 8 – Solution 

Chapter 29 

Q1 

Diffraction in the presence of obstacles is driven by the relative size of the obstacles (and 
gaps between them!), compared to the wavelength of the wave. Typical “diffractive de-
flection angles” are of size q = l/s, where s is a relevant aperture. The shorter the wave-
length, the “sharper” the shadow. Radio waves have much, much longer wavelengths 
than light waves, roughly comparable with the typical linear dimensions of buildings. So 
a radio wave impinging on the opening between 2 buildings, for instance, acts much like 
a point source for a new radio wave, which can spread in all directions (including behind 
the building). Light waves, on the other hand, have much shorter wavelength, leading to 
much less diffraction (edge effects are much less noticeable when a wave encounters a 
gap that is much wider than its wavelength). 

Q2 

The fringes will be spaced farther apart if the pattern is made of longer-wavelength red 
light. The shorter wavelength blue light will produce closer fringes. This is because the 
distance between adjacent fringes depends on the ratio l/s (see above), where s in this 
case is the separation between the two slits. (Note that this spreading of colors is opposite 
to what is produced by a prism as the result of refraction.) 

Q3 

You will see an enhancement (constructive interference), as the 2 waves from the 2 dif-
ferent surfaces will be in sync. 

Q4 

The light transmitted straight-through has the same distance to travel from all gaps in the 
grating, and hence it will always appear as a single sharp line independent of wavelength. 
However, the 2nd and higher maxima (on either side of the central beam) will be deflected 
more the longer the wavelength. Hence you will see the 2 lines separated if you look at 
one of the maxima off to either side of the “straight-through” light path. 
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Q5 

Rainbows refract the light from the sun, and because the wave velocity of different wave-
length light is different in water, the refraction is stronger for short wave lengths (blue) 
than longer ones (red). This selective refraction of different colors is called “dispersion” 
and leads to the spreading out of the colors across the rainbow.  
Soap bubbles are thin films that reflect sun light both on their inner and outer surface. 
Depending on the thickness of the bubble wall, light reflected from different parts of the 
surface will experience either destructive or constructive interference between the 2 sur-
faces, depending on its wavelength. This leads to selective reflection of some colors but 
not others.  
Finally, flower petals absorb light of some wavelengths (e.g., blue and green) while re-
flecting other wavelengths (e.g., red), giving them a colorful appearance.  
 


