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Can You Hear Me Now?
Marine mammal calls and how they reveal relative size

Engage:
1. Watch this clip: https://www.youtube.com/watch?v=jJGeeryk0Eo 
2. What is Dory trying to do? Why is she doing that?

3. How does she change her voice during this scene?

Explore:
4. Complete the data table using the spectrographs provided:
	Mammal
	Frequency Range (Hz)
	Animal Length (m)

	Common Dolphin
	
	

	Northern Right Whale
	
	

	Manatee
	
	

	Walrus
	
	

	Ross Seal
	
	

	Beluga Whale
	
	

	Atlantic Minke Whale
	
	

	Weddell Seal
	
	

	Fin Whale
	
	

	Blue Whale
	
	

	Leopard Seal
	
	


5. What do you notice about the relationship between sound frequency and animal size? Be specific!
6. Make a prediction; why do you think different size animals make different sounds?

7. Graph and label the frequency range for each animal.
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8. Listen to the actual sounds (http://www.dosits.org/audio/marinemammals/ ). How does a high frequency call sound different than a low frequency call?

9. Open Phet simulation: Wave on a String
 https://phet.colorado.edu/sims/html/wave-on-a-string/latest/wave-on-a-string_en.html 
10. Set the string to “oscillate” and change the frequency up and down.
11. How does the wave change when you increase the frequency?

12. How does it change when you decrease the frequency?

13. Watch this quick tutorial. Be sure to add the rulers and choose “no end” before you adjust the frequency. https://www.youtube.com/watch?v=9UPnWfBYf28&feature=youtu.be 
14. Use the ruler to determine the distance between waves (from the top of one wave to the top of the next). Complete the data table below by pausing the simulation at each frequency:

	Frequency (Hz)
	Distance between wave tops (m)

	1.4
	

	2.0
	

	3.0
	


15. Based on these data, what is the relationship between frequency and distance? Be specific!
Explain:
16. Watch the Bill Nye clip at https://www.youtube.com/watch?v=pMIdzILycTY and stop it at 2:22.
17. According to the video, what is wavelength?

18. What is frequency?

19. Explain what happens to the frequency, when you increase the wavelength?

20. Why do shorter wavelengths have a higher frequency?
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Elaborate:
21. Contrast the sounds from a violin and a cello. 
22. Which one makes a higher pitched sound?

23. Which instrument plays at a higher frequency?

24. What does a higher frequency mean about the wavelengths from that instrument?

25. What characteristic of these instruments makes them produce different pitched sounds?


26. Look inside the piano. Which side of the piano makes deeper (lower) sounds? Explain why using the words wavelength and frequency.

Evaluate:
27. Think back to the marine mammal spectrographs. What is the relationship between animal sizes and the pitch of their calls?
28. Why do you think this is the case? Explain you answer in a couple sentences, and be certain to use the words wavelength, frequency, and pitch.
29. Long wavelength sounds are able to travel much farther than shorter ones. Think about what you know about whales, seals, and dolphins. Why might whales need to make low frequency sounds when they communicate? Why might seals and dolphins have evolved to make higher frequency sounds?
Are you curious about animal behavior? Research the range of orca calls. Does your answer for 29 hold up with these whales? (www.dosits.org) 
� HYPERLINK "http://www.beginband.com/sndclips/violin.mp3" �Violin�





� HYPERLINK "http://www.beginband.com/sndclips/cello.mp3" �Cello�








