Diffraction problems
1) How many dark fringes will be produced on either side of the central maximum if light (
2) The width of a slit is 2.0 x 10-5 m. Light with a wavelength of 540 nm passes through this slit and falls on a screen that is located 0.41 m away. In the diffraction pattern, find the width of the bright fringe that is next to the central bright fringe.

3) In a single-slit diffraction pattern, the central fringe is 360 times wider than the slit. The screen is 15,000 times farther from the slit than the slit is wide. What is the ratio [image: image1.png]


/W, where [image: image2.png]


is the wavelength of the light shining through the slit and W is the width of the slit? Assume that the angle that locates a dark fringe on the screen is small, so that sin [image: image3.png]


is approximately equal to tan [image: image4.png]


.

4) You are looking down at the earth from inside a jetliner flying at an altitude of 8500 m. The pupil of your eye has a diameter of 2.00 mm. Determine how far apart two cars must be on the ground if you are to have any hope of distinguishing between them in (a) red light (wavelength = 665 nm in vacuum) and (b) violet light (wavelength = 405 nm in vacuum).

5) Two stars are 4.1 x 1011 m apart and are equally distant from the earth. A telescope has an objective lens with a diameter of 1.66 m and just detects these stars as separate objects. Assume that light of wavelength 600 nm is being observed. Also, assume that diffraction effects, rather than atmospheric turbulence, limit the resolving power of the telescope. Find the maximum distance that these stars could be from the earth.

6) Astronomers have discovered a planetary system orbiting a star, which is at a distance of 5.8 x 1020 m from the earth. One planet is believed to be located at a distance of 1.7 x 1011 m from the star. Using visible light with a vacuum wavelength of 550 nm, what is the minimum necessary aperture diameter that a telescope must have so that it can resolve the planet and the star?

7) The pupil of an eagle's eye has a diameter of 6.0 mm. Two field mice are separated by 0.012 m. From a distance of 184 m, the eagle sees them as one unresolved object and dives toward them at a speed of 19 m/s. Assume that the eagle's eye detects light that has a wavelength of 550 nm in a vacuum. How much time passes until the eagle sees the mice as separate objects?

8) Two concentric circles of light emit light whose wavelength is 581 nm. The larger circle has a radius of 3.2 cm, while the smaller circle has a radius of 1.0 cm. When taking a picture of these lighted circles, a camera admits light through an aperture whose diameter is 12.7 mm. What is the maximum distance at which the camera can (a) distinguish one circle from the other and (b) reveal that the inner circle is a circle of light rather than a solid disk of light?

9) For a wavelength of 480 nm, a diffraction grating produces a bright fringe at an angle of 21°. For an unknown wavelength, the same grating produces a bright fringe at an angle of 32°. In both cases the bright fringes are of the same order m. What is the unknown wavelength?

10) The wavelength of the laser beam used in a compact disc player is 634 nm. Suppose that a diffraction grating produces first-order tracking beams that are 0.93 mm apart at a distance of 2.8 mm from the grating. Estimate the spacing between the slits of the grating.

11) Three, and only three, bright fringes can be seen on either side of the central maximum when a grating is illuminated with light ([image: image5.png]


 = 462 nm). What is the maximum number of lines/cm for the grating?

