Interference Problems
1. Two sources emit waves that are in phase with each other.  What is the maximum wavelength that will give constructive interference at an observation point located 161 m from one source and 295 m from the other? Walker 3
2. Two students in a dorm room listen to a pure tone produced by two loudspeakers that are in phase. Students A and B in the figure below hear a maximum sound.  What is the lowest possible frequency of the loud speakers? Walker 5
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3. If the loudspeakers above are 180° out of phase, determine whether a 185 Hz tone heard at location B is a maximum or a minimum. Walker 6 

4. A microphone is located on the same line as two speakers that are separated by 0.75 m.  The microphone is 2.25 m to the left of the midpoint between the speakers.  What are the lowest two frequencies that produce an interference maximum at the microphone’s location? walker 7

5. Two loudspeakers are separated by 2.5 m.  a person stands 3.0 m from one speaker and 3.5 m from the other.  What is the lowest frequency at which destructive interference will be heard at this point.  Calculate two other frequencies at which destructive interference will occur. 

6. A pair of in phase stereo speakers is placed side by side, 0.60 m apart.  You stand directly in front of one speaker, 1.0 m from the speaker.  What is the lowest frequency that will produce constructive interference?

7. Two loudspeakers are placed at either end of a gymnasium, both pointing toward the center of the gym and equidistant from it.  The speakers emit 256 Hz sound that is in phase.  An observer at the center experiences constructive interference.  How far toward one speaker must the listener move to experience destructive interference.  
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8. Moe, Larry and Curly stand in a line with a spacing of 1.00 m. Larry is 3.0 m on front of a pair of stereo speakers 0.800 m apart, as shown above.  The speakers produce a single frequency tone that is in phase.  What are the two lowest frequencies that allow Larry to hear a loud tone while Moe and Curly hear very little? Walker 8 
9. If the two speakers emit a sound that is 180 ° out of phase and of a single frequency f, (a) does Larry hear a sound intensity that is maximum or minimum? Does your answer depend on the frequency? Explain. (b) find the two lowest frequencies that produce maximum sound intensities for Moe and Curly.
Diffraction 

Double and Single Slit

1. Light from a monochromatic source is diffracted through two slits with separation of 6.20 x 10-5m.  The angle to the first bright fringe is 0.508°. Determine the wavelength of this light. (b) determine the angle Θ to the third bright fringe (c) determine the angle to the 2nd and 4th dark fringes.  
2. Two slits with a separation of 8.5 x 10-5 m create an interference pattern on a screen 2.3 m away.  If the tenth bright above the central fringe is 12 cm from it, what is the wavelength of the light used in the experiment?

3.  Light with a wavelength of 546 nm passes through two slits and forms an interference pattern on a screen 8.75 m away.  If the linear distance from the central fringe to the first bright fringe is 6.16 cm, what is the separation of the slits?
4. A physics instructor wants to produce a double slit interference pattern with the distance between successive fringes of 2.50 cm. If the slits have a separation d = 0.0220 mm, what is the minimum distance from the slits to the screen when light of 632.8 nm wavelength is used? 
5. A grating has 787 lines per centimeter. Find the angles of the first three maxima above the central fringe when this grating is illuminated with 655 nm light.

6. A diffraction grating with 355 lines/mm is 1.00 m in front of a screen. What is the wavelength of light whose first order maxima will be 16.4 cm from the central maximum on the screen?

7. The yellow light from a helium discharge tube has a wavelength of 587.5 nm. When this light illuminates a certain diffraction grating it produces a first order maximum at an angle of 1.250°. Calculate the number of lines per centimeter on the grating

8. A beam containing light of wavelengths λ1 and λ2 is incident on a set of parallel slits. In the interference pattern, the fourth maxima of the λ1 light occurs at the same position as the fifth maxima of the λ2 light. If λ1 is known to be 540 nm, what is the value of λ2.
