Waves Lab

Mrs. Wolfe

Name ______________________________ Period _____ Score _____/10

Objective:  To practice measuring wavelength, frequency, speed, amplitude;  to understand the difference between transverse and longitudinal waves.

Pre-lab Questions:

1.  Contrast transverse and longitudinal waves.

2.  Describe the two waves below in terms of high or low frequency, high or low amplitude, high or low energy, and long or short wavelength.

[image: image1.png]



Wave A 





       Wave B  
Procedures:

Part A – measuring amplitude

1.  Obtain a meter stick, stopwatch, piece of tape, and a long slinky from the front of the room.  

2.  Stretch out the slinky on the floor so that the turns are a few centimeters apart.  

3.  Tare your piece of tape in half.  Mark the locations of the ends of the slinky by sticking pieces of tape on the floor at each end.  You’ll need one person at each end of the slinky for the rest of the lab.  The third person in your group can sit to the side at the middle of the slinky.  

4.  Measure and record the distance between the pieces of tape in the data section.  Make all measurement in centimeters for this lab!

5.  Pull your end of the slinky sideways about 20 cm and back while your partner holds the other end of the slinky still.  The third person can use the meter stick to help estimate the 20 cm.  To move it correctly, move your wrist like snapping a whip.  Repeat this action several times.  What kind of wave is this – transverse or compression?  Record your answer in the data section.  See the figure below to be sure you are doing it correctly.  

6.  Draw a rough sketch of your wave in the data section on the graph labeled Sketch A.  (Hint:  It should look similar to the pre-lab pictures.)  The straight horizontal line represents your slinky fully stretched out before making the wave.

7.  Make the wave again.  This time, the third person in your group should measure the approximate amplitude of the wave.  Record this measurement in the data section.  Indicate this measurement on Sketch A.  

8.  Repeat step 7 for two more trials using 3 different amplitudes (higher or lower).  Measure and record each amplitude in the data section.

9.  Draw a rough sketch of the wave that was produced for each amplitude in the data section on the graphs labeled Trial 1, 2, and 3 (on the next page).

Part B – measuring wavelength

10.  Make your wave again with the 20 cm amplitude.  This time, the third person in your group should measure the approximate wavelength of the wave.  Record this measurement in the data section.  Indicate this measurement on Sketch A. 

11.  Convert this measurement from centimeters to meters in the data section.  Show your work!

Part C – measuring frequency

12.  Make your wave again with the 20 cm amplitude.  This time, the third person in your group should measure the approximate frequency of the wave.  Remember, frequency is the number of waves per second, so you may need to use the stopwatch.  Record this measurement in the data section.

Part D – calculating speed of a wave

13.  Transfer your data for parts B and C to the data table in the data section under Part D for trial 1.  Repeat the steps for part B and C two more times.  Each time, make a wave of a different (longer or shorter) wavelength.  Record the frequency and wavelength of each wave in the data table.

14.  Calculate the speed of each wave and add that data to the data table.

Part E – making compressional waves

15.  Squeeze one end of the slinky close together and release it.  See the figure below for clarification.    .    

16.  What do you notice about the speed of a compressional wave as compared to the transverse wave?  Record your observations.

17.  Return your materials to the front of the room.  Be sure to throw away your tape!  If you leave it on the floor, you will LOSE POINTS! 

Data:

Part A

Distance between pieces of tape:  ___________

Type of wave:  ___________________________







Sketch A

	Trial
	Amplitude (cm)

	1
	

	2
	

	3
	




      Trial 1


Trial 2


     Trial 3

Part B

Wavelength of 20 cm wave:  ______________________

Convert this measurement to meters (100 cm = 1 m):  

Part C

Frequency of 20 cm wave:  _______________________Hz

Part D

	Trial
	Wavelength (m)
	Frequency (Hz)
	Speed (m/s)

	1
	
	
	

	2
	
	
	

	3
	
	
	


Post-lab Questions:

1.  How do you measure amplitude?  Wavelength?  Frequency?  Speed?

2.  What are the units for amplitude?  Wavelength?  Frequency?  Speed?

3.  Suppose you shake the long slinky slowly side-to-side.  Then, you shake it rapidly.  How would the wavelength and frequency change?

4.  Explain the difference between transverse and compression waves.  Make a drawing to support your explanation!













20











0











-20








