PHY 112 Gener al Physics I Spring 2006

Dr. Satinder S. Sidhu

Quiz 6B NAME Solutions

1. Thefigure below shows a two-dlit interference experiment. The dits are illuminated from the left by
monodiromatic light The dternaing pdtern of bright and dak fringes seen on he screen & far right is
depicted by hedak and bright bandssupaimposed on he screen. Calculate thewavelength of thelight

used. 10 points
Calculate the angular direction ofthethird dak e Lob
fringefrom the given distances: . T e y
2. n 1 3 ,,,/——""/""/l -7 ;/,,/’ B m=1
tan! :8—O#rn20002 { ) \ o Dark m=0 |}
1.20m 0.70 mm —

For an angle this small,
sin/ | tan/ =0.0023.

The figure is for schematic depiction only. =
Different scales are used in different parts.
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2. Whitelightisinadent pependicularly from ar onto a0.90um thick oil dick (» = 1.20)floaing onwater
(n=1.33)
(& Wha two wavelengthsin thevisible range (400D 700 nm) are strongly reflected back into ar dueto
interference between waves reflected a thetwo surfaces? 5 points

Thereis aphase reversa at thefirst (air-to-oil) surface and aso & the second (oil-to-water) one Therefore,
strong eflection ocurs when the condition for condructive interference is satisfied. Note that the
conditions are reversed from the ones given for phase reversal at only one surface. From this
condition we have

_2ne2(120)(0.90" 10 m)  2.16" 10" m _ 2160 nm

m m m m

Thetable bdow shows the wavelength for different vaues of theinteger m, with thetwo faling in the
visible rangehighlighted, bold-faced, dc.

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 wavelengthsin the visible range (400D700 nn) are preferentially trangmitted into water
dueto interference beween waves reflected & thetwo surfaces? 5 points

Preferential tranamission ocurs when the condition for destructive interference is satisfied. FFom that
condition we have

ont _ 2(1.20)(0.90" 10" m) _2.160" 10° m _ 2160nm
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Thetable bdow shows the wavelength for different vaues of theinteger m, with thetwo faling in the
visible rangehighlighted, bold-faced, dc.:

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

dsind = mi 2nt = (m + %))« D Constructive interference for | 2nt = m! B Destructive interference for phase

phase reversal at only one surface. reversal at only one surface.




