Physics Wave Tank Simulation

Conduct a google search for “wave tank simulation”.  Most of the results will refer to the same wave simulation that you will use for this lab.

For each of these situations, make an accurate sketch of the wave you observe.  Indicate the wave fronts and the direction of the wave’s motion.  Try to understand the reasons the waves are behaving as they do.

1. Simple plane wave and point source wave

2. Reflection (angle)
a. Plane waves hit a linear barrier obliquely (Setup: Plane wave, mouse = edit walls)

i. Large wavelength

ii. Small wavelength

b. Waves from a point source hit a curved barrier. (Setup: parabolic mirror 2)

c. Waves inside a circle. (Setup : Circle) Give it some time and it sets up a standing wave also.

d. Waves inside an ellipse. (Setup : Ellipse)

3. Diffraction (wave hitting an edge) (amount of diffraction) (Setup: Plane Wave, mouse = edit walls)

a. Linear wave half blocked by obstacle to edge of tank. (notice how much curvature at edge of wave)

i. Large wavelength 

ii. Small wavelength 

b. Linear wave through a large gap (notice how much curvature at edge of wave, and if the wave keeps a straight segment in the middle)

i. Large wavelength (compared to gap size)

ii. Small wavelength (compared to gap size)

c. Linear wave through a small gap (notice how much curvature at edge of wave, and if the wave keeps a straight segment in the middle)

i. Large wavelength (compared to gap size)

ii. Small wavelength (compared to gap size)

4. Obstacle (amount of diffraction, does the wave reform) (notice how much curvature at edge of wave, and if and how the wave reforms after the obstacle) (Setup: Plane Wave, mouse = edit walls)

a. Linear waves hitting obstacle

i. Wavelength much larger than obstacle

ii. Wavelength similar to size of obstacle

iii. Wavelength much smaller than obstacle

5. Refraction for a straight wave hitting a change of medium at right angles. (setup: Slow Medium, next menu: 1 Plane 1 Freq (Pulse))
6. Refraction (waves changing speed due to a change in the medium) (angle of wave before and after the change) (setup: refraction)
a. Linear wave entering shallow water at 90°

b. Linear wave entering shallow water obliquely

c. Linear wave entering deeper water at 90°

d. Linear wave entering deeper water obliquely

7. Two point sources (Setup : Two Sources)

a. Draw the interference pattern from two point sources that are in phase.

b. Move the sources closer and farther from each other.

c. Draw the interference pattern for a linear wave that hits a barrier with two openings in the barrier. (Setup: Double slit)
8. Lenses

a. Describe the wave behavior for the three lenses in this simulation.

9. Wide single slit (Setup: Single Slit) This will be part of our course later.

