Name _________________________

Lab Partners _____________________________


Ripple Tank Lab

Background

The ripple tank uses a glass bottom tank with a thin layer of water in it.  A wave generator can make continuous waves in the tank at a set frequency, however, for the purposes of this lab we will just use a wooden dowel to create single waves.  The light above the tank shines through the waves.  The crests and valleys act as lenses making bright and dark areas under the tank that we can see on the white boards.  The tank can help us illustrate properties of waves.  In this lab we will investigate wave speed, reflection, refraction, and diffraction.  

Materials:
Wave tank, ruler, wet erase marker, stopwatch or phone, dowel or object similar,
I. Speed and Shape of Waves

1. Fill the tank with 5 mm of water or to just below the step in the rubber gasket.                

Measured Water Level: _________

2. Turn on the light above the tank (or have a group member hold the light over the tank)
3. Touch the water in the center of the tank 

4. [image: image1.png]


Describe and sketch what happens in the tank by observing the shadows on the whiteboard below the water tank. (Sketch and describe in words what you see. Use vectors to help with the illustration.  














5. Measure the velocity of the wave as it travels in the water by measuring the time it takes the wave to travel a set distance.

a. Draw two lines on the white board below with the wet erase marker and measure the distance between the lines.

Distance between measured lines: _________

b. Create the wave you made above again and using the stopwatch; time how long it takes a wave front to move across your measured distance (Time three different trials and average the times).  What is the speed of the wave in the wave tank?

	Time Data

	

	

	

	


6. Place the dowel or something similar in the tank and roll it forward slightly to create a single wave.  Describe and sketch the movement of the wave. 
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7. Repeat step 5 for this wave. What is this wave speed?

8. Compare the two wave speeds you calculated.  What does this say about the speed of any wave in a given medium?
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II. Reflection: When a wave reflects off a surface, the angel incidence is the angle between the incoming (incident) ray and the normal.  The angle of reflection is the angle between the outgoing (reflected) ray and the normal.  The normal is a line that is drawn perpendicular to the reflecting surface.  Rays are drawn perpendicular to the wave fronts they correspond to.

A. Reflection Using a Straight Barrier

1. Place a wooden dowel or ruler in the water close to, and parallel to one of the tank walls.

2. [image: image4.png]


Place the straight barrier (large plastic triangle) in the water with its longest side at an angle with the wooden dowel. You may have to have one of your lab partners hold the triangle.  Please take turns doing this so that everyone can see the wave motion.
3. On the white board, trace the reflecting surface (the triangle). 

4. Push the dowel to make a wave, and repeat this motion over and over before the energy from the incident wave dissipates.  

5. On the whiteboard, place the ruler parallel to the wave fronts you are making that are coming into the barrier.  Use the wet erase marker to draw a line along the ruler (this represents an incident wave front).

6. Align the ruler with the reflected waves and make a line to show the reflected wave.

7. Turn off the light source.

8. Using the protractor, draw a line that is perpendicular to the incoming wave front.  Extend it to the straight barrier.  This represents the incoming ray so draw and arrow on it pointing toward the barrier.  

9. Using the protractor, draw a line that is both perpendicular to the reflected wave front and connects with the barrier at the same place the incident ray connects with the barrier. This line represents the reflected ray so draw an arrow pointing away from the barrier.

10. Draw the normal (perpendicular so use the protractor) line at the point of reflection on the barrier.

11. Measure and label the angle of incidence ((i), and the angle of reflection ((r).  Sketch what you have drawn for this setup on your whiteboard in the space provided below.  What is the relationship between the angles?  Record the results in the table.

12. Repeat this procedure for the barrier at a different angle.

	
	Trial #1
	Trial #2

	Angle of Incidence
	
	

	Angle of Reflection
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B. Reflection Using a Curved Bar
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1. Replace the straight barrier with the curved barrier. You can use one of the mirrors or lens’ in the back of the room.
2. Push the dowel to make a wave.  

3. What shape do the waves have after the reflection?

4. If you look closely as the wave reflects off the surface, you will see that it seems to converge on one point.  This point is known as the focal point for this reflecting surface.

5. Can you think of a piece of technology that uses a curved reflecting surface to combine the energy of a wave into a focal point?

III. Diffraction: When a wave passes through a slit, the wave bends due to friction near the edges of the slit.  

1. Fill the tank with 10 mm of water.  

2. Place the long deflectors (or rulers) in the water in a straight line so that a distance of 1 cm separates them. Again, a lab partner may have to hold these, please take turns.  

3. Push the dowel to make a wave, and repeat this motion over and over as soon as the energy from the wave before dissipates.  

4. On the whiteboard, trace the reflectors and roughly trace the curvature and angle of the waves as they spread out when they pass through the slit.  Make a sketch of the pattern below.


5. What happens to a plane wave as it passes through a slit?

6. Replace the slit with the mini straight reflector you can use one of the lenses in the back.  Remove the two long straight reflectors.

7. Sketch the wave pattern below.  How does the pattern compare to the same size slit pattern?  What happens to the wave fronts that split up when they reach the other side of a barrier?


IV. Refraction: As a wave passes from one medium to another, it changes speed.  If it slows down, the wave will bend toward the normal.  The bending is called refraction.  In shallow water the speed of the wave is slower.  

A. Refraction using a Straight Refractor

1. Fill the tank to a level of about 15 mm of water 
2. Tape two of your large plastic triangles together so you make one thinker triangle.  Then place them in the water with a penny under each corner of the triangle.  Make sure that it is completely submerged in water!

3. Push the dowel to make a wave, and repeat this motion over and over as soon as the energy from the wave before dissipates.  

4. On the whiteboard, place the ruler parallel to the waves that are incoming to the refractor (triangle side that incident wave first hits).  Draw a line showing the incident wave front.

5. Align the ruler with the refracted wave that is traveling over the triangle and draw a line to show the refracted wave.

6. Trace the position of the edge of the triangular refractor that the wave hits.

7. Turn off the light source and stop pushing the dowel.

8. Using the protractor, draw a line that is perpendicular to the incoming wave front.  Extend it to the edge of triangular refractor.  This is the incident ray so draw an arrowhead on it pointing toward the triangle.

9. Draw a line from the point where the incident ray strikes the triangle so it crosses the refracted wave front at a right angle (perpendicular to it).  This represents the refracted ray so draw an arrow on it showing which way the wave is traveling.

10. Draw the normal (perpendicular) line at the point where the rays meet together so that it is perpendicular to the refracting surface.

11. When the wave goes from the deep water to the shallow water in the triangle area, does the wave bend toward or away from the normal?  Make a sketch below of the incident and refracted rays.  Label the normal and the angles.

12. When the wave goes from the deep water to the shallow water in the triangle area, does the wave speed up or slow down.  How do you know?

Discussion

For your homework, write a four-paragraph summary that describes reflection, refraction, and diffraction of a wave.  Be sure to include evidence from your lab observations.
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