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Introduction to Ocean Waves

Go to the website http://oceanworld.tamu.edu/ and select the “Waves”button.  You will be using the information on the pages on this link to answer the questions below.  (You may also find that Chapter 20.2 “Ocean Waves” in your text book is useful.)
After reading the description from Stephen Crane’s The Open Boat, click on “FORWARD” at the bottom of the page.

1. A wave in general is defined as the transmission of energy through matter.  How does this website (or your text book) define an ocean wave?
2. Draw a picture of a wave and label its crest, trough, height, and wavelength. 
3. Give the definition of a wave period.
4. There are 3 types of progressive waves.  Visit the two links below and view the applets of longitudinal and transverse progressive waves.  
http://www.ngsir.netfirms.com/englishhtm/Lwave.htm
Longitudinal

http://www.ngsir.netfirms.com/englishhtm/TwaveA.htm      Transverse
a) Define progressive wave.  
b) What type of progressive wave makes up ocean waves?  
c) What are the similarities and differences between the ocean waves and the longitudinal and transverse waves?
d) When looking at the transverse wave, does increasing the amplitude affect either the frequency or the wavelength?
e) How are frequency and wavelength related?  What happens to one as you increase or decrease the other?
5. What four principle factors control the variety and size of wind-generated waves?
6. Why are waves on the ocean so much bigger than waves in a lake?
7. What is similar between a capillary wave and chop?
8. What does it mean to say that swell has a period of 10-30 seconds?
9. What is the wavelength of a tsunami?
10. What type of waves is caused by a gravitational attraction of the sun and moon?
11. Look at the satellite images, what was the result of wind speeds around 15 m/s? (You may need to click on the image to make it bigger and read the legend.)
12. Using both words and pictures describe the differences between deep water waves and shallow water waves.
Use your textbook (p. 496) for questions #13 and #14.
13. Describe how a wave breaks.

14. What is happening when a wave breaks in the open ocean?  What is this called?

The following are questions posed on the last page of this website link.  Please answer them using the website, text, or this worksheet.
15. *If you were standing at the end of a pier with a stopwatch in hand, how would you measure the average wavelength of the waves that pass by?  

16. *In strong storms at sea, ships often alter their course for safety reasons. They will travel directly into the direction from which the waves and wind are coming from (even if this is not the direction they intended to go in). Why do you think it would be safer to travel into the wind and seas than at an angle across the direction? 

17. *In extreme (this is different than question 16) storms, ships may turn and travel in the same direction as the wind and waves are traveling (even if this takes them in the opposite direction they had planned to go). Why do you think this may be safer than traveling into the wind and waves? 

Use your textbook Chapter 20.2 “Ocean Waves” (p.491-499) to answer the following questions;
18. How can the Pythagorean Theorem and a ship’s crow’s nest be used to measure the height of a wave?  Draw a picture.

19. Wave height sample problem.  A ship at sea is traveling in stormy seas.  When the stern is in the trough, the crow’s nest lines up with the crest of the wave.  What is the height of these waves if the ship has a crow’s nest that is 15 meters tall and 6 meters from the stern of the ship?

20. The velocity of a wave can be measured using the wavelength and period (see page 494).  What is the velocity of a wave with a wavelength of 8 meters and a period of 3 seconds? (Show your work and include units.)

21. If wind transfers its energy to water (waves), where do the waves release their energy?
22. Is it the same water that started the transfer of energy that also crashes on the shore? (Think of a storm in Japan causing waves to crash on the beach in Newport, Oregon).









