
Physics 2P51

Assignment 5: Due: Wednesday March 28, 2018 in drop box across from MC B210a by 12:00 noon.

1. A wire is bent into a square with a small handle. It is dipped into a soap solution and held in a vertical
plane so that a wedge-shaped film forms under the influence of gravity.

(a) If 0.50 mm3 of a soap solution of index 1.37 is used, twelve and one-half full fringes are counted
from top to bottom of the square when it is observed in reflection with normal incidence light of
wavelength 514 nm. (A ‘full’ fringe constitutes one bright, and one dark half-fringe).

i. Is the half-fringe at the bottom bright or dark? Explain.

ii. What is the length of the sides of the square?

(b) What percent of the incident light is reflected from the soap film? (Neglect light that undergoes
more than one reflection).

2. (a) (Text, Problem 12-8). The diameter of the fourth bright Newton ring is 10 mm. When an unknown
liquid is poured into the gap between lens and support, the diameter of this ring shrinks to 8.45
mm. Calculate the liquids index. (Note: Assume lens and support are made of the same material
and that the observations are made at normal incidence in reflection.)

(b) Is the center fringe bright or dark? Explain.

3. (a) (Text, Problem 12-9). The antireflection coating on a lens is made of MgF2 (n=1.38). How thick
a coating is needed to produce a minimum reflection at 552 nm?

(b) If a first-order UV interference filter is made with a spacer of MgF2 of this thickness what is the
wavelength of the peak transmission for light incident normally?

4. (a) (Text, Problem 13-1). Red light of 600 nm wavelength is used to produce double-slit interference.
If the double slits are separated by 1.5 mm, and if they are 2.0 m from the source, find the largest
slit which can be placed in front of the source capable of producing interference. (That is, if the
slit were made any larger, fringes would not be observed.)

(b) If instead a spherical source is used, with a diameter the same as the limiting size of (a), how
much closer can it be placed to the double slit and still observe fringes?

5. A monochromator is used to obtain quasi-monochromatic light from a tungsten lamp. The linear
dispersion of the instrument is 20 Å/mm and an exit slit of 200 µm is used.

(a) What is the coherence time and length of the light from the monochromator when set to give light
of a mean wavelength 500 nm?

(b) The light is used to form fringes in an interference experiment in which the light is first amplitude
split into two equal parts and then brought together. If the optical path difference between the
two paths is 0.400 mm, determine the degree of coherence between the two beams.

(c) If the maximum irradiance produced by the fringes is 100 on an arbitrary scale, what is the
difference between the maximum irradiance and the background irradiance on this scale?
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