Unit 5 – Waves: Quiz 4c
/5



1. An oil film (n = 1.45) on the surface of a puddle of water on the street is 118 nm thick. What frequency of light would be reflected? Include a diagram!



Answers:

1. An oil film (n = 1.45) on the surface of a puddle of water on the street is 118 nm thick. What frequency of light would be reflected? Include a diagram!
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pathlength ray1= 1
2
λcoating (n1 < n2 so phase shift)



pathlength ray 2 = 2t (t = thickness)



2t = 1
2
λ film



c = nv for air( ) and c = nf v f for the film( ) set them equal nv = nf v f
nv = nf v f and therefore n fλ( ) = nf fλ f( )
λ f =



nλ
nf



2 t = λ f 2 t = nλ
2nf



⎛



⎝⎜
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λ = 4t
n f
n



= 4(118 x 10−9m)1.45
1.00



= 6.84 x 10−7m



f = c
λ
= 3.00x10



8m / s
6.84 x 10−7m



= 4.38x1014Hz
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1 An il film (o= 1.45) on th sufuc of s puddic ofwater o the st i 15
o thick. What reguency o Tiht would be relected? Include a diagram!



