Instructor, A section 118

SFU Department of Physics

phys102q - Fall 2004 - Assignment 9.

Due Thr. Dec 2, 2004 at 23:59hrs. CAPA ID is 5049

1. [1 pt] Light of wavelength 485nm falls on a wall
with two slits 0.128mm apart. The n=3 maximum appears
18.0cm from the central maximum (n=0) on a photographic
plate. How far is this photographic plate from the wall?

2. [1 pt.] Two identical rectangular pieces of glass are
laid on top of one another on a plane surface. A thin strip
of paper is inserted between them at one end, so that a
wedge of air is formed. The plates are illuminated by per-
pendicularly incident light of wavelength 568nm, and 17
interference fringes per 8cm of wedge appear. (i.e. 17 max-
ima and 17 minima per 8cm of wedge.) What is the angle
of the wedge?

3. [1 pt.] White light reflected at perpendicular incidence
from a uniform soap film has an interference maximum at
480nm and a minimum at 450nm, with no minima between
480nm and 450nm. If n=1.30 for the film, what is the film
thickness?

4. [1 pt.] If a thin film of soap (n=1.37) hanging in the air
reflects dominantly red light (649nm) What is the minimum
thickness of the film?

~ 5. [1 pt.] Now this film is on a sheet of glass, (n=1.49).
What is the longest wavelength that will now be predomi-
nantly reflected?

6. [1 pt] Light of two different wavelengths, A; and
A2, is incident on a double slit. On a distant screen, the
n=16 maximum of X; overlaps the n=15 maximum of As.
What is the value of the relative difference (A;-A9)/A; of
the wavelengths in this scenario? (Note, n=0 refers to the
central maximum.)

7. [1 pt] A single vertical slit of width 29um
is located 2.10m from a screen. The intensity pat-
tern below is observed. The distances on the screen
can be measured from the scale. Each tick mark is
equal to lem. What is the wavelength of the light?
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8. [1 pt] A diffraction grating with 14500 lines per
2.54cm (i.e., per inch) is used to view the visible spectrum
from a Hydrogen gas excited by an electrical discharge. At
what angle from the beam axis will the first order peak
for the blue/green photons with wavelength of 0.486pm
occur?

9. [I pt] At what angle from the beam axis will the

second order peak for the violet photons with wavelength
of 0.410gm occur?

10. [1 pt.] A set of narrow vertical slits is located a
distance D from a screen. The slits are equally spaced and
have the same width. The intensity pattern in the figure is
observed when light from a laser passes through the slits,
illuminating them uniformly. The screen is perpendicu-
lar to the direction of the light. What is the spacing be-
tween the slits? Data: Distance to the screen = 2.23 meters;
Wavelength of light = 0.470 micrometers; Distance be-
tween tick marks on the intensity figure = 1.40 centimeters

11. [1 pt.] Calculate the width of the slits.

12. [1 pt.] Iftheslits’ separation is increased by a factor of
3. what would be the distance between the principal peaks
on the screen?




13. [1 pt] A set of narrow vertical slits is lo-
cated a distance D from a screen. All the slits have
the same width, equal to 24.7 micrometers. The in-
tensity pattern in the figure is observed when light
from a laser passes through the slits, illuminating
them uniformly. = How many slits are illuminated?

14. [1 pt.] The wavelength of the laser light is 0.566
micrometers, and each tick mark on the intensity pattern
corresponds to a distance of 1.45 centimeters. What is the
distance to the screen?
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Baking Tip: Kosher salt, iodized salt, sea salt, or a non-sodium con-
taining salt substitute may be used for table salt in baking.
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