Name _________________________________ Class ______________ Date _______________

Wave Internet Lesson

Fill in the blanks below by reading through the information in the section labeled “Background Essay”

The physical definition of a wave is a ______________________ that travels through space and transports _______________. Some waves—electromagnetic waves (light)—can travel through a __________________. Other waves, known as _____________________ waves, can only travel through a _____________________ such as a solid, liquid, or gas. 

You encounter waves all the time in your daily life. For example, you can see because of ________________ light waves and hear because of _____________ waves. Waves exist in many forms; for instance, ripples on a pond or waves at a beach are waves that move through water, and earthquakes create waves that move through the ground. You may even have seen people simulate a wave. When a crowd does the "wave" at a sports event, they stand up and sit down in an organized way so that a ripple effect travels person by person through the entire crowd. 

The disturbance caused by any wave is only _____________________. Although a wave may transport ___________________ from one place to another, it ________   ________ transport _____________. For example, during the crowd "wave," each person changes position, from sitting to standing, for just a moment as the wave passes by. The people do not travel around the stadium with the wave. 

Mechanical waves can be visualized because they move through _________________, which is made of particles (atoms). As a particle is disturbed by a wave, it is temporarily displaced from its _____________________, or rest, position. The movement of the particle causes its neighboring particle to move. As each particle bumps its neighbor, the disturbance is passed along the material. There are two basic types of mechanical waves: ____________________ and _____________________. A transverse wave oscillates (moves back and forth) _______________________ to its direction of motion, as you see simulated in the activity when you disturb the particles up and down. A ___________________________ wave, such as a sound wave, oscillates ____________________ to its direction of motion, as you see simulated in the activity when you disturb the particles left and right. 

The ____________________________ of a wave—its maximum displacement from equilibrium—is related to the amount of ____________________ it carries. Periodic waves repeat in a regular pattern; one wave cycle is one cycle of oscillation (for example, from peak upward displacement to peak upward displacement). The rate of oscillation is known as the __________________________ and the ___________________ of one complete wave cycle is known as the __________________________. Even light waves, which are difficult to visualize because they do not require the motion of particles within a medium, are oscillating fluctuations and have the same characteristics of amplitude, frequency, and wavelength.
Click on the “Amplitude” link located at the end of the “Background Essay”. Then click “View”. Answer the following questions by reading the information and interacting with the simulation.

1) Define amplitude. 
2) How is amplitude related to energy? 
3) How can you increase the amplitude of the pendulum? Is the pendulum's amplitude affected by changing the length of the string? 
4) How is the amplitude of sound related to "loudness?" 

Close the window then hit the back button. You should now be on the “What is a Wave” page. Click on the “Wavelength” link. Click “View”. Answer the following by reading the information and interacting with the simulation.
1) Define wavelength

2) Record the wavelengths of the three waves you measured on the second slide.

Top Wave ______________ Middle Wave ______________ Bottom Wave _____________

Close the window then hit the back button. You should now be on the “What is a Wave” page. Click on the “Frequency” link. Fill in the blanks below by reading the 2nd and 3rd paragraphs in the “Background Essay” section. 

Imagine a boat floating on the surface of the ocean. As water waves pass under the boat, it bobs up and down; the boat goes up on the ________________ of a wave and down on a trough. One oscillation (for example from crest to crest or trough to trough) is one complete wave cycle. The rate of oscillation is called the _______________________ of the wave. In other words, the frequency is a measure of the _________________ of wave cycles that occur in a given amount of _____________. For example, if the boat were bobbing up and down at a fast rate, the waves would have a high frequency. Similarly, a high-frequency __________________ wave (heard as a high-pitched tone) is produced by a fast rate of vibration. On the other hand, a ______________-frequency sound wave (low-pitched tone) is produced by a slow rate of ______________________.

The frequency of a wave is also related to its ___________________—the length of one complete cycle. The product of frequency and wavelength equals the ________________ of a wave. In the case of light waves, because ________  ______________ travels at the _______________ speed, the shorter the wavelength of light, the higher its _______________________. The electromagnetic spectrum is the range of all possible wavelengths and frequencies, spanning from very long wavelengths and low frequencies (radio waves) to very short wavelengths and high frequencies (gamma rays).

Click “View”. Answer the following by reading the information and interacting with the simulation.

1) How are the period and frequency of a wave related? If the unit for the period of vibration is sec., what is the unit of frequency? 
2) What do you think a graph generated by the child on the trampoline, bouncing with a period of 3 seconds, would look like? Draw it below.

3) Why do you think that the length of the string is the factor that determines the period of the pendulum?

Click the back button until you return to the “What is a wave?” page.  Go to the top of the page. Click on the “View” button. 
1) One page one, how are people doing the “wave” similar to an actual wave?

2) Click the up, down arrows. Watch the wave, then adjust the density of the medium. What happens to the motion of the wave as density of the medium decreases? (Use words or pictures)

3) Click the left, right arrows; then follow the same procedure as step 2.
4) Use the animation on page 3 to answer the following question: explain why a boat on the ocean (far offshore) bobs up and down but is not carried to shore by waves.

Click on the Doppler Effect link from my webpage. Read “Background Essay” to answer the following.

1) How can scientists determine the speed and direction stars move?

2) What principle explains the change in color?

3)  What is the Doppler Effect? What must be occurring for the Doppler Effect to be observed?

4) What happens to the pitch of a car’s siren as the car approaches you (a stationary observer)? What happens to the pitch as the car moves away from you?

5) Does a person driving a car with its siren own experience the Doppler Effect?

6) Explain why the pitch of a car’s siren increases as the car moves toward you.

7) Explain why the pitch of a car’s siren decreases as the car moves away from you.

8) What type of wave experiences the Doppler Effect?

9) What did Edwin Hubble conclude about the universe in the 1920s?

Click on “View”. Answer the following by reading the information and interacting with the simulation.

1) What allows us to distinguish between different tones?

2) How does the speed of the source affect the pitch heard?

3) Draw the wavelengths seen in the oscilloscopes on the first determining speed page with the trumpet player.

4) What color is seen as the lightbulb moves toward the telescope?

5) What color is seen as the lightbulb moves away from the telescope?  

Links for Scavenger Hunt

http://www.teachersdomain.org/resources/lsps07/sci/phys/energy/waves/index.html
http://www.teachersdomain.org/resources/phy03/sci/phys/energy/doppler/index.html
