
Physics 104


Assignment 35


35.5.
Identify:   Use 
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l

=

 to calculate the wavelength of the transmitted waves. Compare the difference in the distance from A to P and from B to P. For constructive interference this path difference is an integer multiple of the wavelength.

Set Up:   Consider Figure 35.5.
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	Figure 35.5
	
	


Execute:   The path difference is 
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Thus 
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 x must lie in the range 0 to 9.00 m since P is said to be between the two antennas.

[image: image10.wmf]0

m

=

 gives 
[image: image11.wmf]450 m

x

=.



[image: image12.wmf]1

m

=+

 gives 
[image: image13.wmf]450 m125 m325 m

x

=.-.=.



[image: image14.wmf]2

m

=+

 gives 
[image: image15.wmf]450 m250 m200 m

x

=.-.=.



[image: image16.wmf]3

m

=+

 gives 
[image: image17.wmf]450 m375 m075 m

x

=.-.=.



[image: image18.wmf]1

m

=-

 gives 
[image: image19.wmf]450 m125 m575 m

x

=.+.=.



[image: image20.wmf]2

m

=-

 gives 
[image: image21.wmf]450 m250 m700 m

x

=.+.=.



[image: image22.wmf]3

m

=-

 gives 
[image: image23.wmf]450 m375 m825 m

x

=.+.=.


All other values of m give values of x out of the allowed range. Constructive interference will occur for 
x = 0.75 m, 
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Evaluate:   Constructive interference occurs at the midpoint between the two sources since that point is the same distance from each source. The other points of constructive interference are symmetrically placed relative to this point.


35.7.
Identify:   If the path difference between the two waves is equal to a whole number of wavelengths, constructive interference occurs, but if it is an odd number of half-wavelengths, destructive interference occurs.

Set Up:   We calculate the distance traveled by both waves and subtract them to find the path difference.

Execute:   Call 
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 the distance from the right speaker to the observer and 
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 the distance from the left speaker to the observer.
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 The path distance is
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(b) The path distance is one wavelength, so constructive interference occurs.

(c) 
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 The path difference is 
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 which is one-half wavelength, so destructive interference occurs.

Evaluate:   Constructive interference also occurs if the path difference 
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 and destructive interference occurs if it is 
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35.11.
Identify and Set Up:   The dark lines correspond to destructive interference and hence are located by Eq. (35.5): 
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Solve for 
[image: image36.wmf]q

 that locates the second and third dark lines. Use 
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 to find the distance of each of the dark lines from the center of the screen.

Execute:   1st dark line is for 
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2nd dark line is for 
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3rd dark line is for 
[image: image42.wmf]2

m

=

 and 
[image: image43.wmf]9

3

2

3

55(50010 m)

sin277810

2

2(045010m)

d

l

q

-

-

-

´

===.´

.´

 and 
[image: image44.wmf]3

2

277810 rad

q

-

=.´


(Note that 
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 are small so that the approximation 
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 is valid.) The distance of each dark line from the center of the central bright band is given by 
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Evaluate:   Since 
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 are very small we could have used Eq. (35.6), generalized to destructive interference: 
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35.15.
Identify and Set Up:   The dark lines are located by 
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 The distance of each line from the center of the screen is given by 
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Execute:   First dark line is for 
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 Second dark line is for 
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The distance between the lines is 
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Evaluate:   
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 As the angle increases, 
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 becomes a poorer approximation.

1

_1368000559.unknown

_1368003898.unknown

_1368004337.unknown

_1368595025.unknown

_1368612027.unknown

_1371285842.unknown

_1371285865.unknown

_1371285822.unknown

_1368595335.unknown

_1368595784.unknown

_1368595873.unknown

_1368595748.unknown

_1368595310.unknown

_1368006331.unknown

_1368024268.unknown

_1368024386.unknown

_1368507792.unknown

_1368503890.unknown

_1368024293.unknown

_1368006335.unknown

_1368006488.unknown

_1368006565.unknown

_1368006486.unknown

_1368006332.unknown

_1368006127.unknown

_1368006224.unknown

_1368006109.unknown

_1368004008.unknown

_1368004052.unknown

_1368004332.unknown

_1368004336.unknown

_1368004070.unknown

_1368004033.unknown

_1368003971.unknown

_1368003996.unknown

_1368003912.unknown

_1368001998.unknown

_1368003749.unknown

_1368003771.unknown

_1368003858.unknown

_1368003760.unknown

_1368003698.unknown

_1368003699.unknown

_1368002014.unknown

_1368001763.unknown

_1368001818.unknown

_1368001997.unknown

_1368001783.unknown

_1368000587.unknown

_1368001762.unknown

_1368000574.unknown

_1368000357.unknown

_1368000508.unknown

_1368000535.unknown

_1368000548.unknown

_1368000522.unknown

_1368000449.unknown

_1368000495.unknown

_1368000448.unknown

_1368000191.unknown

_1368000334.unknown

_1368000343.unknown

_1368000272.unknown

_1368000146.unknown

_1368000147.unknown

_1368000036.unknown

_1368000145.unknown

_1367743343.unknown

