“Physics 213 Midterm test #2
October 212016

Name (please print):

This test is administered under the rules and regulatfons of
the honor system of the College of William & Mary.

Signature:

Show all work to receive credit, and circle your final answers. This exam is closed book, and you can use
caleulators only for simple arithmetical operations.



Problem 1 (30 points) .
Consider a double-slit interference experiment in which the slit spacing is d=0.1mm, and
the projection screen is located L=50cm behind the slits.

a) - Assuming monochromatic illumination at normal incidence, if the observed
separation between neighboring interference maxima at the center of the
projection screen is Ax=2.5mm, what is the wavelength of the light illuminating
the screen?

b) A thin diamond film is placed in front of one of the slits, such that it shifts the
phase of the light by half a wavelength. What will change in the interference
picture? By what distance the iﬁterference maxima will shift on the screen‘;’

c) What is the minimum thickness of the film to accomplish the required half wave-
length retardation, considering the diamond index of refraction of ns=2.63.
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Show all work to receive credit, and circle your final answers. This exam is closed book, and you can use
calculators only for simple arithmetical operations.



Problem 2 (30 points)

“a) Consider a diffraction grating having 5000 lines per centimeter. Find the angular
locations of the principal maxima when the grating is illuminated at normal incidence by
(i) red light of wéwelength 700mm, and (ii) violet light of wavelength 400nm. -

b) Suppose that instead of the monochromatic light one uses a sodium discharge lamp

- that produces light at two closely spaced wavclcngths of 589. Onm and 589.6nm. Will you .
be able to resolve these two doublet in the first or second d1ffract10n order?’

c) Suppose further that the experiment is submerged into a jar of transparent glycerin
(n¢=1.6). How would the diffraction picture change? Would it be easier to resolve the

optical doublet under these new conditions?
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Show all work to receive credit, and circle your final answers. This exam is closed book, and you can use
calculators only for simple arithmetical operations.



Problem 3 (30 points)

a) A soap bubble d=250nm thick is illuminated by white light. The index of refraction of
the soap film is n,=1.36. Which colors are not seen in the reflected light? Which colors
appear bright in the reflected light? o

b) Suppose that the identical soap film is made on the surface of a polished glass
(ng=1.5). Will this affect the visible coloration of the film? If yes answer the questions
from paIt (a) for such film.
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calculators only for simple arithmetical operations.
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Problem 4 (10 points)

Estimate how large the lens of a camera carried by an artificial satellite orbiting the Earth
at an attitude of 150 miles would have to be in order to resolve features on the Earth’s

surface a foot in diameter.
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Show all work to receive credit, and circle your final answers. This exam. is closed book, and you can use
calculators only for simple arithmetical operations.



