Diffraction Quiz Answer Key
Key Equations
[image: m \lambda = d \sin{\theta} ]

1. Fill in the Blanks: The larger the distance between slits on a diffraction grating, the _______smaller_________ the distance between maximum interference points.
2. Fill in the Blanks: As you move a diffraction grating farther from the screen that shows the diffraction pattern, the distance between maximum interference points will become _______larger______.
3. Fill in the Blanks: A light with a smaller wavelength will cause maximum interference points to become _______closer together______.
4. Explain why, when a beam of light shines through two tiny slits, there is a pattern of points of intense light on a screen located on the other side of the point.
Both waves of light meet on the screen.  Each wave of light hits the screen at a different point in its wavelength.  If multiple waves hit the same point and are all at a maximum, they will interfere constructively and make a bright point.  At certain angles when they interfere destructively, all the waves cancel out and there is no light.
5. Say one wave travels through a pinhole and arrives on the wall on the other side.  How many wavelengths ahead is the second wave of light if it interferes destructively with the first?
½ a wavelength phase away.
6. A red laser pointer’s light has wavelength 500 nm.  Say it is pointed through a tiny pinhole of diameter 0.004 m, which is located 1 meter away from the screen on which you can observe the diffraction pattern.  What would be the distance between the central maximum and the second?
Distance between m1 and m2 = 0.00025 meters
7. Say you take the same laser from question 4 and create multiple tiny pinholes in a row, each a distance of 0.003 m away from the next.  What would be the distance between the central maximum and the second in this case?
1 (500 nm) = 0.003 m sin (ø)
sinø = 0.000166666 about equal to tanø = height / 1 m
h = 0.0095 meters
8. Consider question 6.  What would be the angle at which you would observe the third maximum?
3 (500nm) = 0.004 m sinø,  sinø = 0.00375
ø = 0.021º
9. A mystery light is coming from outer space.  You use a 0.3 mm double slit diffraction grating to discover its wavelength.  You measure the first two maxima of the diffraction pattern to be located 0.6 cm away from each other on a screen that is 2 meters away from the grating.  What is the wavelength of this light?
h = 0.3 mm = 0.0003 m, d = 2 m, tanø = h/d, ø = 0.0086º
1 (wavelength) = 0.006 m sin ø = 0.006 m (sin 0.0086)
[bookmark: _GoBack]wavelength = 8.99 x 10-7 m
10. You have spilled a drop of nail polish in a cup of water and it creates a thin film.  The index of refraction of nail polish is n = 1.9.  If you shine blue light at it (wavelength 700nm), you see the beginnings of a dark fringe.  What must be the thickness of your drop of nail polish?
2 (700nm) = 2 (1.2) (d)
d = 583.33 nm
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