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Homework Chapter 35: Interference 
 

35.03 In Fig. 35-4, assume that two waves of light in air, of wavelength 400 nm, are initially 

in phase. One travels through a glass layer of index of refraction n1 = 1.60 and thick- 

ness L. The other travels through an equally thick plastic layer of index of refraction  

n2 = 1.50. (a) What is the smallest value L should have if the waves are to end up with  

a phase difference of 5.65 rad? (b) If the waves arrive at some common point with the  

same amplitude, is their interference fully constructive, fully destructive, intermediate  

but closer to fully constructive, or intermediate but closer to fully destructive? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

35.19 Suppose that Young’s experiment is performed with blue-green light of wavelength 500 nm. The slits are 1.20 mm 

apart, and the viewing screen is 5.40 m from the slits. How far apart are the bright fringes near the center of the 

interference pattern? 

 

 

 

 

 

 

 

 

  

5.65 rad = 1.80π = 324° = −36° 

(closer to completely constructive [0° or 360°] 

than to completely destructive [180°]) 
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35.21 In a double-slit experiment, the distance between slits is 5.0 mm and the slits are 1.0 m from the screen. Two 

interference patterns can be seen on the screen: one due to light of wavelength 480 nm, and the other due to light of 

wavelength 600 nm. What is the separation on the screen between the third-order (m = 3) bright fringes of the two 

interference patterns? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

35.25 In Fig. 35-40, two isotropic point sources of light (S1 and S2) are separated by distance  

2.70 μm along a y axis and emit in phase at wavelength 900 nm and at the same amplitude.  

A light detector is located at point P at coordinate xP on the x axis. What is the greatest  

value of xP at which the detected light is minimum due to destructive interference? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

= 0.0720 mm = 72.0 μm 
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35.35 We wish to coat flat glass (n = 1.50) with a transparent material (n = 1.25) so that reflection of light at wavelength 

600 nm is eliminated by interference. What minimum thickness can the coating have to do this?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

35.55 A disabled tanker leaks kerosene (n = 1.20) into the Persian Gulf, creating a large slick on top of the water (n = 

1.30). (a) If you are looking straight down from an airplane, while the Sun is overhead, at a region of the slick 

where its thickness is 460 nm, for which wavelength(s) of visible light is the reflection brightest because of 

constructive interference? (b) If you are scuba diving directly under this same region of the slick, for which 

wavelength(s) of visible light is the transmitted intensity strongest? 
 

 

 

 

 

 

 

 

 

 

 

 

  

= 120 nm 
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35.73 In Fig. 35-45, a broad beam of light of wavelength 683 nm is sent directly down- 

ward through the top plate of a pair of glass plates. The plates are 120 mm long,  

touch at the left end, and are separated by 48.0 μm at the right end. The air between  

the plates acts as a thin film. How many bright fringes will be seen by an observer  

looking down through the top plate? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

35.89 In Fig. 35-53, a microwave transmitter at height a above the water level  

of a wide lake transmits microwaves of wavelength λ toward a receiver on  

the opposite shore, a distance x above the water level. The microwaves  

reflecting from the water interfere with the microwaves arriving directly  

from the transmitter. Assuming that the lake width D is much greater than  

a and x, and that λ ≥ a, find an expression that gives the values of x for which the signal at the receiver is 

maximum. (Hint: Does the reflection cause a phase change?) 
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Notice the result is the opposite of the two-slit pattern

(due to the phase shift) with 2 :

2 sin 2

d a

x
a m a m

D
  

=

 
= +  = + 

 

 



Ch. 35 Interference               HRW10 End-of-chapter problems 

 

Copyright © 2014 John Wiley & Sons, Inc.  All rights reserved. This material is protected under all copyright laws as they currently exist. No 
portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher. 

35 p.5 

 

 


