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 (Problems: 35.6, 35.16)
Problem 35.6:
An underwater scuba diver sees the Sun at an apparent angle of 45.0° above the horizontal. What is the actual elevation angle of the Sun above the horizontal?

We can use Snell’s law of refraction to find the precise angle of incidence:
Sin ) = Sin )
1 x Sin ) = 1.33 x Sin (90°-45°)
Sin) = 1.33 x 0.707 = 0.943
=70.5°
The sunlight is at =70.5° to the vertical, so the Sun is 19.5° above the horizon.

Problem 35.16:
A laser beam is incident at an angle of 30.0° from the vertical onto a solution of corn syrup in water. The beam is refracted to 19.24° from the vertical. (a) What is the index of refraction of the corn syrup solution? Assume that the light is red, with vacuum wavelength 632.8 nm. Find its (b) wavelength, (c) frequency, and (d) speed in the solution.

a) From Snell’s law of refraction: Sin ) = Sin )
1x Sin (30°) = Sin (19.24°)
 = 0.5 / 0.33 = 1.52
b)  = / = 632.8 / 1.52 = 416.32 nm
c) == c/= (3 * 10⁸) / (416.32 * 10⁻⁹) = 4.74 * 10¹⁴ Hz
d)  = c /  = (3 * 10⁸) / 1.52 = 1.98 * 10⁸ m/s
