
Models of Motion – Spring, 2014-15    

 

Lab 35: Doppler Shift and Wave Interference 
 

Equipment, Groups & Lab Notebook: You’ll work on computers performing analysis of some videos demonstrating the Doppler Effect and also 
exploring a simulation on wave interference. Work in groups of 2 or 3. If you haven’t used video analysis before, work with someone who has. Update 
Table of Contents. General Lab Notes guidelines. 
 
Part 1: Doppler Shift (based on Experiment 5 Doppler Effect from Advanced Physics with Vernier – Beyond Mechanics) 

0.  All movies and files are in the program share, Handouts, Lab 35. 
1. Launch LoggerPro. Under Insert, choose to insert Movie, and find Car Horn. Make sure your computer volume is on 

but not too loud, and play the movie. What do you hear? Note that you should notice at least 2 different things about 
the sound characteristics of the car horn. Close (delete) this movie from your LoggerPro file.  

2. Using Insert, Movie, find Ripple Tank 1. You viewed this last week, view it again, but either step through using the 
play slider or change the playback speed (right click on the movie, choose Movie Options, reduce Speed). 

3.  Turn on the Video Analysis Tools by clicking on Enable/Disable video analysis tools in the lower right hand corner of 
the movie playback window. Determine the speed of the waves by tracking one wavefront (you may want to skip 
some intervening frames so you’re not clicking on every frame. Do this under Movie Options, using Advance the 
movie. You may also need to Override the frame rate – the frame rate is in the first frames of the movie. The first 
frames of the movie also give you info to set the scale). 

4. Determine the frequency of the waves by watching a stationary point on the screen and counting the number of waves 
that pass by in a given time. Recall that the bright rings represent crests of the water waves. 

5. Determine the wavelength of the waves. You may find using the Photo Distance tool useful. 
6. Verify that the wavelength, frequency, wave speed relationship holds. If not, check your measurements. 
7. Insert the Movie Ripple Tank 2. In this movie, the source is moving. Watch this movie, again in slow motion or frame 

by frame. What is noticeably different compared to when the source is stationary. Consider “in front of the source” as 
along the line the source is moving and to the right of the source, and “behind the source” as to the left of the source, 
also along the line. Determine the wave speed, the speed of the source, and the frequency and wavelengths of the 
waves in front of the source and behind the source. Verify that the wavelength, frequency, wave speed relationship 
holds for the “in front” waves and the “behind” waves. If not, check your measurements. 

8. Your text gives the following formula for the Doppler Effect Shift: . Either using your textbook or looking up an 

equivalent formula from a reliable online source (note your source and how you judged that it was reliable) identify 
each term in the formula, identify when to use  or , how to use the formula, etc. 

9. Verify that your results from Ripple Tank 2 are consistent with the Doppler Shift formula for both the in front case and 
the behind case. 

10. Open the LoggerPro file Car Horn Sound Recording, which shows a graph of the sound pressure vs. time from the air 
horn on the car. Perform an FFT analysis on the interval 0–1 s and again on the interval 2–3 s to determine the peak 
frequency of the sound when the car was approaching and then receding from the observer. Use these values to 
determine the speed of the car, then perform video analysis of the car in Car Horn to determine its speed. Compare 
the values obtained in each of these methods. 

 
Part 2 Wave Interference 
0. Make sure you are using the Firefox or Mozilla web browser. When launching the PhET simulation, do not accept any 

prompts to update Java but accept other prompts to run the simulation.  
1. Run the simulation Wave Interference at https://phet.colorado.edu/en/simulation/wave-interference Enlarge the 

window so that it fills your screen and make the simulation as large as possible as well. 
2. Start in Water with just one dripping faucet (should be the default). Increase the amplitude all the way, and change the 

frequency to be about halfway on the scale. Turn on Two drips. What do you observe? In particular, can you observe 
the nodal lines?  

3. One at a time, change the amplitude, frequency, and spacing, noting the effect of each on the interference pattern, 
and particularly on the spacing and location of the nodal lines. Summarize your findings. 

4. Investigate the Add detector and Show Graph features and see if they reveal anything new to you. 
5. Return to One drip. Add Wall; you can change the location, orientation, and length of the wall with the mouse, and 

remove the wall by right-clicking. Investigate the effects of having a barrier like the Wall. In particular, see if you can 
make an interference pattern with nodal lines.  

6. Remove the wall, and still with One drip, Turn on One Slit. Investigate the effects of changing the Barrier Location and 
the Slit Width. Were you able to make nodal lines? (Probably not). Summarize your findings.  

7. Turn on Two Slits. Adjust frequency, amplitude, barrier location, slit width, and slit spacing until you have an 
interference patter with clear nodal lines. Why do you get nodal lines with two slits? 

8. Investigate the effects on the location and spacing of the nodal lines of changing (one at a time) the barrier location, 
the slit width, and the slit separation. Summarize your findings.  

9. Repeat some of your investigations for the Sound sources.  


