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In this lab we will investigate the following questions:

How do surface waves reflect from straight and curved barriers?

How do surface waves act as they travel from one medium to another?

How do surface waves change as they encounter obstacles?



Materials:
ripple tank, straight and curved barriers, glass plate, 
two blocks, dowel rod, eye dropper                     Figure 18.1                                                        









       Figure 18.1
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A. Set up the apparatus.
Set up your ripple tank as shown in Figure 18.1. Fill it with water to about one or two centimeters deep. Keep the tank as level as you can. Turn on the light. Twist the light and adjust its height until you get clear images of waves on the screen below when you dip your finger into the water.

B. Reflect straight waves from a straight barrier.









Figure 18.2

                                

[image: image2.wmf]Place the dowel rod on its side in the water at one end of the tank. By rolling the rod back and forth you should be able to produce a clear, straight wave in the tank. Practice this a few times. Generate a straight wave toward the straight barrier as shown in Figure 18.2.

1. Draw the reflected wave on Figure 18.2. 

Now turn the barrier as shown in Figure 18.3.

Send in a straight wave and watch carefully how it reflects.





                                                       Figure 18.3
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   Figure 18.3





             


2. Draw the reflected wave on Figure 18.3. Try a few more angles if you like.

                                                       Figure 18.4
C. Reflect straight waves from a curved barrier.

Figure 18.4
[image: image4.wmf]
Take out the straight barrier and put the curved barrier into the tank. Generate a straight wave toward the curved barrier, as shown in Figure 18.4.

3. Draw in the reflected wave on Figure 18.4. The place where the wave seems to converge is the focal point.



 

4. Mark the focal point on Figure 18.4.



Turn the barrier around, as you see in Figure 
18.5, and generate a straight wave toward the          Figure 18.5
barrier.











5. Draw the reflected wave on Figure 18.5. 












[image: image5.wmf]D. Reflect circular waves from the barriers.

You have seen how straight waves reflect from various barriers, but what about circular waves? You can make a nice circular wave by dipping your finger into the tank. Try it, or use an eye dropper.

Now make a circular wave in front of the straight barrier as shown in Figure 18.6.                       Figure 18.6
[image: image6.wmf]6. Draw the reflected wave on Figure 18.6. Take out the straight barrier and put the curved barrier back in the tank. Find the focal point again and make a circular wave there.

7. Draw the reflected wave on Figure 18.7.As shown in Figure 18.8, make a circular wave in the ripple tank in front of the focal point.

[image: image7.wmf]8. Draw the reflected wave on Figure 18.8.                                                                                            

    Figure 18.7                 Figure 18.8               
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[image: image9.wmf]    As shown in Figure 18.9, make a circular wave         Figure 18.9

[image: image10.wmf]in the ripple tank behind the focal point.  
9. Draw the reflected wave on Figure 18.9. Turn the barrier around, as shown in Figure 18.10. Make a circular wave in front of the barrier. 

10. Draw the reflected wave on Figure 18.10.

E. Send waves from deep to shallow water.
In order to see how surface waves act when they change speed you will have to change the medium the wave is traveling in. This can be done by sending a pulse from deep to shallow water. Place  
Figure 18.10
[image: image11.wmf]the glass plate in the ripple tank so that its surface is covered by one or two millimeters of water. Send in a straight wave as shown in Figure 18.11 and adjust the water depth until you can see that the speed of the wave changes. Send in a series of waves one behind the other. Notice how the distance between the waves changes.

11. Draw the waves in the shallow water on Figure 18.11, indicating how the distance between waves changes.

[image: image12.wmf]As shown in Figure 18.12, turn the glass plate so that the waves strike it at an angle. Generate a       Figure 18.11
few waves close together as you did before.          
  

12. On Figure 18.12 draw in what the waves look like in the shallow water.

F. Send waves past a barrier.
Take the glass plate out of the water and

put in both of the blocks pressed together to make one longer block, as shown in Figure 18.13. Generate a straight wave in the ripple tank and observe how it looks after it passes the block.

                                                 Figure 18.12
                                                      Figure 18.12
13. On Figure 18.13 draw the wave after it passes      

the block.

[image: image13.wmf]Now remove one of the blocks so that it is a smaller obstacle. Generate a straight wave and observe how it looks after it passes the block.

14. (a) On Figure 18.14 draw the wave after it passes the block. 

(b) Question: Do you notice any difference 


Figure 18.13
[image: image14.wmf]when the obstacle is smaller?       



                                           Put your finger in the water, generate a straight wave, and look at the wave as it passes your finger.

G. Send waves through a small opening.
Set up two of the blocks so that the wave passes through the hole between them, as shown in Figure 18.15.                                  

[image: image15.wmf]15. On Figure 18.15 draw a picture of the              Figure 18.14
wave after it passes through the hole.

Now spread the blocks apart so that the wave

passes through a much larger hole. 

16. On Figure 18.16 draw the wave after it

passes through the hole.

Generalization and Prediction 
A. Analyze reflected waves.
Figures 18.2 through 18.10 are all reflected  waves.





                  



                                   Figure 18.15
[image: image16.wmf]
17. Define Reflection:

18. In which figures does the wave reflect as a straight wave as opposed to a curved wave?

19. Write a general statement summarizing the conditions under which a wave will reflect as a straight wave.












Figure 18.16 
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20. In which figure does the wave come back to a   focus?

21. Write a general statement summarizing the conditions under which the wave will focus.

22. Define Refraction:

23. Define Diffraction:
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