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 Quiz 6B NAME Solutions 

1. The figure below shows a two-slit interference experiment. The slits are illuminated from the left by 
monochromatic light. The alternating pattern of bright and dark fringes seen on the screen at far right is 
depicted by the dark and bright bands superimposed on the screen. Calculate the wavelength of the light 
used. 10 points 

Calculate the angular direction of the third dark 
fringe from the given distances: 

 

tan! =
2.8" 10#3 m

1.20 m
= 0.002!3. 

For an angle this small, 

 sin! ! tan! = 0.002"3. 
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2. White light is incident perpendicularly from air on to a 0.90 µm thick oil slick (n = 1.20) floating on water 
(n = 1.33). 
(a) What two wavelengths in the visible range (400 Ð 700 nm) are strongly reflected back into air due to 

interference between waves reflected at the two surfaces? 5 points 

There is a phase reversal at the first (air-to-oil) surface and also at the second (oil-to-water) one. Therefore, 
strong reflection occurs when the condition for constructive interference is satisfied. Note that the 
conditions are reversed from the ones given for  phase reversal at only one sur face. From this 
condition we have 
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The table below shows the wavelength for different values of the integer m, with the two falling in the 
visible range highlighted, bold-faced, etc. 

m 1 2 3 4 5 6 7 8 
!  (nm) 2160.0 1080.0 720.0 540.0 432.0 360.0 308.6 270.0 

(b) What two wavelengths in the visible range (400 Ð 700 nm) are preferentially transmitted into water 
due to interference between waves reflected at the two surfaces? 5 points 

Preferential transmission occurs when the condition for destructive interference is satisfied. From that 
condition we have 
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The table below shows the wavelength for different values of the integer m, with the two falling in the 
visible range highlighted, bold-faced, etc.: 

m 0 1 2 3 4 5 6 7 
!  (nm) 4320.0 1440.0 864.0 617.1 480.0 392.7 332.3 288.0 

 

dsin! = m"  
2nt = m+ 1

2( )!  Ð Constructive interference for 
phase reversal at only one surface. 

2nt = m! Ð Destructive interference for phase 
reversal at only one surface. 

 


