Title: 
Wave Phenomena in Ripple Tanks
About Ripple Tanks:

· Ripple tanks provide a useful means by which to study wave phenomena.  Through ripple tanks, many properties of waves can be investigated.  During this lab, you will observe diffraction and interference, reflection and refraction.

Objective: 

· To learn to recognize wave characteristics (reflection, refraction, diffraction and interference).

· To analyze wave patterns in water.

Materials:  

· Ripple tank

· Light source

· Wave generator

· Plexiglass blocks

Procedure A: Reflection
1. Set up ripple tank so that it has about 0.3 - 0.4 cm of water covering the glass plate.  Note: water cannot cover any of the plexiglass shapes.

2. Adjust light so that wave can be observed clearly.

3. Adjust the wave generator such that it just touches the surface of the water.

4. Place the rectangular plexiglass block in the water so such that it is at an angle between 30 and 60 degrees (estimate) relative to the linear wave generator (The wave generator should have the straight edge attachment on it).

5. Turn on the wave generator and observe the image.

6. Observe the image both with and without the stroboscope.  Adjust the stroboscope so that the frequency is slightly less than that of the wave generator to help in observing the image.  Observing the incident and reflected wavefront may also be observed by turning off the stroboscope and wave generator, and then creating a pulse disturbance by manually pressing on the linear or point attachment.
7. Draw the wave pattern projected on the screen on a blank piece of paper.  Hint, placing your sheet over the screen will make copying this image the easiest.
8. Measure the angle of incidence and angle of reflection using a protractor on your drawing.  Draw the incident and reflected rays on your drawings, including the normal and the values of the respective angles.  Make sure everything is labeled properly.
Procedure B: Refraction
1. Set up ripple tank so that it has about 0.3 cm – 0.5 cm of water covering the glass plate.  There should be just enough depth to cover the Plexiglas shapes.
2. Adjust light so that the waves can be observed clearly.

3. Adjust the wave generator such that it just touches the surface of the water.

4. Place the rectangular Plexiglas block in the water so that it is parallel to the wave generator (The wave generator should have the straight edge attachment on it).

5. Turn on the wave generator and observe the image.  

6. Sketch the wave pattern projected on the screen on a blank piece of paper.  Be sure to point out the direction of the waves and how they change shape, form and/or direction when they come in contact with the Plexiglas block.  i.e. draw arrows.
7. Use a ruler and measure the wavelength of the waves: 

· before the rectangular block. ( = 


· while the wave passes over the rectangular block. ( =



· f =


 

Record these measurements on your drawing as well as the frequency of the wave generator.*
8. Reorient the rectangular Plexiglas block in the water so that it creates an angle between 30 and 60 degrees with the wave generator and repeat step 6.

Procedure C: Interference
9. Set up ripple tank so that it has about ½ cm of water covering the glass plate. 

10. Adjust light so that wave can be observed clearly.

11. Mount both wave generators with a point wave source.

12. Adjust both wave generators such that they just touch the surface of the water.

13. Draw the wave pattern projected on the screen on a blank piece of paper.  

Procedure D: Diffraction
14. Mount the linear wave source and place two rectangular blocks in the ripple tank so that they are about 1 cm apart and on edge.  
· Draw the diffraction pattern created.  

· Record the gap on your drawing.*
15. Measure the wavelength both before and after passing through the opening between the blocks and record on your drawing.*
· Before opening: ( =

 
· After opening:   ( = 


16. Adjust the distance between the two blocks so that they are now about 3 - 5 cm apart.  Draw the resulting diffraction pattern, and don’t forget to record the gap on your drawing as before.*
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Analysis A: Reflection
1. Clearly diagram the measurement of the angle of incidence and the angle of reflection for the rectangular block placed at an oblique angle in your sketch.  Be sure to include your measurements for i and r on your drawing as well.*  Do your measurements agree with the law of reflection?
2. What wave phenomena do you observe where the incident and reflected waves meet when the rectangular Plexiglas shape has been set at an angle between 30 and 60 degrees relative to the incident wave fronts. Hint: See procedure C and/or analysis C.
Analysis B: Refraction

1. Describe any changes in wavelength that may have occurred as the waves transitioned from deeper water to going over the rectangular block.

2. Using your measurements on your drawing, determine the velocity of the wave both before the block as well as on top of it.  Show all your work.*  How does the velocity of the wave differ before and while going over the top of the block?
3. Describe the changes in the shape and direction of the waves as they pass over the top of the rectangular block. Be descriptive by noting any bending or distortion that you observe and changes in direction. 

Analysis C: Interference
1. Describe the appearance of the interference pattern (What does it look like?) resulting from the two point sources. 

2. Identify where constructive and destructive interference occur on the sketch for the two point sources.* 

Analysis D: Diffraction

1. Describe the appearance of the diffraction pattern.

2. Does the wavelength appear to change as the wave passes through the opening between the two blocks?

3. How does the appearance of the diffraction pattern change as the distance between the two blocks is increased?

Error Analysis & Conclusions:

*Instructions in bold italicized print must be done on your sketches. Show direction for all the waves on your sketches.

An explanation of wave phenomena observed in ripple tanks:
Refraction:

· [image: image2.emf]Refraction occurs when waves change speed and direction as they pass from one medium to another or experience the frictional effects of objects in its surroundings.  When water waves transition from the deep waters of the open ocean to the beaches, the waves slow down due to friction with the bottom.  The wavelength will decrease as well.  However, the frequency will not change.  Depending on the direction of the wave and the transition up to the beach, the wave may change direction.  Jetties and other manmade objects such as piers are other examples that will cause the direction of waves to change.  Natural objects such as sandbars will do the same.  In the event of a sandbar, the wave will return to the same wavelength and speed as it had prior to coming into contact with it.


Reflection:
· The law of reflection states that the angle of incidence is equal to the angle of reflection.  Note that the angle of incidence and angle of reflection are both determined relative to the normal with the surface that the wave reflects off of.  The normal is an imaginary line that is drawn perpendicular(90() to the surface.









Interference and Diffraction:
· Diffraction is characterized by a spreading out of the wave as it passes through a narrow opening such as those associated with ports where they offer protection from the open ocean.  You will note that a linear wave becomes rounded when it passes through a narrow opening, such as seen at points A and B in the diagram below.  

· Interference occurs when two or more waves come into contact with one another.  In the diagram below, the diffracted wavefronts that pass through opening A will interfere with the diffracted wavefronts that pass through opening B.  The law of superposition says that these waves will interact with one another in a constructive and destructive manner.  Constructive interference occurs whenever two troughs or two crests meet one another.  Hence, where two crests meet, the wave will become taller.  Where two troughs meet, the wave will be at a minimum height.  Destructive interference occurs where a trough meets a crest.  Can you identify on the drawing below where constructive and destructive interference occur?
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