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O-LAB 10: Waves on a string 

Purpose: Investigate the frequency, wavelength, speed of transverse waves on a string 

Introduction 

Traveling waves move at a velocity 𝑣 = 𝜆𝑓, where 𝜆 is the wavelength and 𝑓 is the frequency. 
Waves supported by a string are transverse with the speed depending on the tension 𝐹 and linear mass 

density 𝜇, where 𝑣 = . When a string is clamped at both ends it supports standing modes, which are 

given as 

𝑓 =
𝑛𝑣

2𝐿
 

where 𝐿 is the length of the string. 

 This laboratory assignment addresses both traveling waves and standing waves on a taught 
string. 

Laboratory assignment 

Part 1: transverse wave reflections 
1. View the simulation for waves on a string. 
2. Choose the “Pulse” radio button in the upper left corner and the “Fixed end” radio button in the 

upper right corner. 

 

3. Set the amplitude to 0.75 cm, the pulse width to 0.20 s, the damping to “none,” and the tension 
knob to the middle. 

 

4. Click on the green pulse button once. 

 

5. Describe what happens to the wave after it is reflected back from the fixed boundary. 

 

_____________________________________________________________________________________ 

6. Click on the “Restart” button. 
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7. Choose the “Loose end” radio button in the upper right corner. 

 

8. Click on the green pulse button once. 
9. Describe what happens to the wave after it is reflected back from the loose boundary. 

 

_____________________________________________________________________________________ 

10. Click on the “Restart” button again to stop the simulation. 

Part 2: wave speed 
11. Check the “Rulers” and “Timer” boxes. 

 

12. Set the tension to the lowest setting. 

 

13. Measure the length of the string in centimeters, 𝐿 = _____________________. 
14. Hit the pulse button once. 
15. Wait until the pulse makes its way back to the origin. When it does, hit the start button on the 

timer. 

 

16. Let the pulse travel one full round trip so that it travels a distance of 2𝐿, then stop the timer. 
17. Write down the time and place it in Table 1. 
18. Determine the travel length and convert it to meters, 2𝐿 = _______________________.  
19. Calculate the wave speed to two significant figures and place it in Table 1. 
20. Adjust the tension and repeat the measurement to get the times and speeds for the middle-

tension and high-tension settings. Place the values in Table 1. 
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Table 1: Wave speed and tension 

 Tension 𝐹 (N) Time ∆𝑡 (s) Wave speed 𝑣 (s) 

Low tension 
 

1.7 × 10  N 
 

  

Middle tension 
 

1.5 × 10  N 
 

  

High tension 
 

5.0 × 10  N 
 

  

 
21. Plot the data in Table 1 in the below graph. Also draw a linear trend line and write the slope of 

the line (including the proper units). 

 
22. Measure the full length of the string and use the slope and the full length to determine the mass 

of the string in grams. 
____________________________________. 

 
Part 3: Resonance of standing waves 

23. Set the tension in the string to the highest setting. 

 

24. Using your values in Table 1 and the length of the string, calculate what the 3rd harmonic 
frequency at this tension should be for two perfectly fixed ends, 

𝑓 = __________________. 
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25. Set the amplitude to 1.00 cm. 

 

26. Set the damping parameter to the next notch above “None.” 

 

27. Select the “Fixed” radio button in the upper right corner so that both ends of the string are 
clamped. The system will be slightly damped and the left end is physically translated to drive the 
string and not perfectly fixed, so the resonant frequency may be slightly different than you 
calculated for the ideal case. 

28. Set the radio button in the upper left corner to “Oscillate.” 
29. Check the “Rulers” and “Reference Line” boxes. 

 

30. Set the driving force to 1.10 Hz and hit the “Restart” button. 
31. Move the vertical ruler to align the zero value with the dashed line marking 𝑦 = 0. 
32. Move the device that emits the dashed reference line to line up with the amplitude of the first 

peak as shown. 

 

33. Record the amplitude in Table 2. 
34. Repeat the measurement for the different frequency values given in Table 2 and fill in the 

missing values. Make sure to hit the “Restart” button after each run and wait a few moments for 
the system to reach equilibrium. 
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Table 2: 3rd harmonic resonance 

Frequency 
(Hz) 

Amplitude 
(cm) 

1.10  
 

1.15  
 

1.20  
 

1.25  
 

1.30  
 

1.35  
 

1.40  
 

 

35. Plot the values in Table 2 in the below graph and draw a smooth curve to approximate the 
function. 

 

36. Estimate the 3rd harmonic frequency from the 𝑓 vs. amplitude graph, 𝑓( )
= __________.  

 

 

 



PHYS 2051 
 

37. Write a short conclusion to this laboratory assignment. 
 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 


