Name: ___________________________________________ Hour: ___________ Date: _________________

Calculating Speed of a Wave

Do Now: Label the properties of the wave below.  Then, explain what each property is and the units we use to measure it (if applicable).
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Wavelength: ___________________________________________________________________________

Frequency: ___________________________________________________________________________

Amplitude: ___________________________________________________________________________

Slinky Demo: 

· If we shake the slinky slowly, is the frequency high or low? ____________________________

· What happens to the wavelength when we shake the slinky slowly? _________________________

· If we shake the slinky quickly, is the frequency high or low? _____________________________

· What happens to the wavelength when we shake the slinky quickly? ________________________

If speed is measured in distance per time, which properties of waves do you think we can use to calculate wave speed?

What do you think affects how fast waves travel?

Think About It: 

As the wavelength of a wave in a uniform medium increases, its speed will _____.

a. decrease

b. increase

c. remain the same

As the wavelength of a wave in a uniform medium increases, its frequency will _____.

a. decrease

b. increase

c. remain the same


The wave equation is: 

V= ________________________________________________


V: __________________________________________


ƒ: __________________________________________


λ: __________________________________________

Solving for Frequency and Wavelength: 

· Frequency = _____________________ ÷ _______________________

· Wavelength = _____________________ ÷ _________________________ 

· T = _________________________

· f = ___________________________

· Frequency: Measure of ___________________________________________ a wave goes up and down 
· Measured in ___________________________
· Period: the __________________ it takes to complete _____________________________ or one _____________________________ 
Practice: 

In the ocean, a wave has a wavelength of 4 m and a frequency of 2 Hz.  What is the wave’s speed?

A wave is traveling at a speed of 12 m/s and its wavelength is 3 m.  What is the wave frequency?

A string vibrates at a frequency of 20 Hz. What is its period?
1. A water wave has a frequency of 2 hertz and a wavelength of 5 meters. Calculate its speed.
2. A wave has a speed of 50 m/s and a frequency of 10 Hz. Calculate its wavelength.
3. A wave has a speed of 30 m/s and a wavelength of 3 meters. Calculate its frequency.
4. A swing has a period of 10 seconds. What is its frequency? 
5. A speaker vibrates at a frequency of 200 Hz. What is its period?
6. The lowest pitch that the average human can hear has a frequency of 20.0 Hz.  What is the wavelength of a 20.0 Hz wave with a speed of 331 m/s?

7. A wave with a frequency of 60.0 Hz travels through vulcanized rubber with a wavelength of 0.90 m. What is the speed of this wave?
8. If the speed of the standing wave is 335 m/s and its frequency is 67 Hz, what is its wavelength?

9. Cicadas produce a buzzing sound that has a wavelength in air of 2.69 m. If the speed of sound in air is 346 m/s, what is the frequency of the sound produced by a cicada? 

10. A wave with a frequency of 60.0 Hz travels through steel with a wavelength of 85.5 m. What is the speed of this wave?
11. A pendulum takes 0.5 second to complete one cycle. What is the pendulum’s period and frequency?
12. A pendulum takes 10 seconds to swing through 2 complete cycles.

a. How long does it take to complete one cycle?

b. What is its period?

c. What is its frequency?

13. A wave has a period of 2 seconds and a wavelength of 4 meters. Calculate its frequency and speed.
Note: Recall that the frequency of a wave equals 1/period and the period of a wave equals 1/frequency.

14. A sound wave travels at 330 m/s and has a wavelength of 2 meters. Calculate its frequency and period.
15. One of the largest organ pipes is in the auditorium organ in the convention hall in Atlantic City, New Jersey. The pipe is 38.6 ft long and produces a sound with a wavelength of about 10.6 m. If the speed of sound in air is 346 m/s, what is the frequency of this sound?

16. Earthquakes generate shock waves that travel through Earth’s interior to other parts of the world. 
The fastest of these waves are longitudinal waves, like sound waves, and are called primary waves, or just p-waves. A p-wave has a very low frequency, typically around 0.050 Hz. If the speed of a p-wave with this frequency is 8.0 km/s, what is its wavelength?
17. The frequency of wave A is 250 hertz and the wavelength is 30 centimeters. The frequency of wave B is 260 hertz and the wavelength is 25 centimeters. Which is the faster wave?
18. Sonar is a device that uses reflected sound waves to measure underwater depths. If a sonar signal has a frequency of 288 Hz and the speed of sound in water is 1.45 x 103 m/s, what is the wavelength of the sonar signal?
19. Yellow light with a wavelength of5.89 x 10-7 m travels through quartz glass with a speed of 1.94 x 108 m/s. What is the frequency of the light?
20. The period of a wave is equal to the time it takes for one wavelength to pass by a fixed point. You stand on a pier watching water waves and see 10 wavelengths pass by in a time of 40 seconds.
a. What is the period of the water waves?

b. What is the frequency of the water waves?
c. If the wavelength is 3 meters, what is the wave speed?

