CHAPTER 24: The Wave Nature of Light
Problems
1.

(I) Monochromatic light falling on two slits 0.016 mm apart produces the fifth-order fringe at an 8.8°
angle. What is the wavelength of the light used?

3.

(II) Monochromatic light falls on two very narrow slits 0.048 mm apart. Successive fringes on a
screen 5.00 m away are 6.5 cm apart near the center of the pattern. Determine the wavelength and
frequency of the light.

5.

(II) Light of wavelength 680 nm falls on two slits and produces an interference pattern in which the
fourth-order fringe is 38 mm from the central fringe on a screen 2.0 m away. What is the separation
of the two slits?

6.

(II) If 720-nm and 660-nm light passes through two slits 0.58 mm apart, how far apart are the secondorder fringes for these two wavelengths on a screen 1.0 m away?

15.

(II) A light beam strikes a piece of glass at a 60.00° incident angle. The beam contains two
wavelengths, 450.0 nm and 700.0 nm, for which the index of refraction of the glass is 1.4820 and
1.4742, respectively. What is the angle between the two refracted beams?

17.

(I) If 580-nm light falls on a slit 0.0440 mm wide, what is the full angular width of the central
diffraction peak?

20.

(II) A single slit 1.0 mm wide is illuminated by 450-nm light. What is the width of the central
maximum (in cm) in the diffraction pattern on a screen 5.0 m away?

22.

(II) How wide is the central diffraction peak on a screen 2.30 m behind a 0.0348-mm-wide slit
illuminated by 589-nm light?

28.

(I) A 3500-line cm grating produces a third-order fringe at a 28.0° angle. What wavelength of light
is being used?

41.

(II) What is the smallest thickness of a soap film (n  1.42) that would appear black if illuminated
with 480-nm light? Assume there is air on both sides of the soap film.
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