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Simple Harmonic Motion Worksheet 

Show your work and box your answers. 

Tip: When solving the following problems, work in the units of meters, Hertz, seconds, and kilograms. 

1. A mass of 0.55 kg attached to a vertical spring stretches the spring 36 cm from equilibrium. Calculate the spring constant.

2. A load of 45 N attached to a spring that is hanging vertically stretches the spring 0.14 m, what is the spring constant?

3. A slingshot consists of a light leather pouch attached between two rubber bands. It takes a force of 32 N to stretch the bands 1.2 cm. What would be the equivalent spring constant of the rubber bands?

4. In problem 3 above, if the pouch is pulled 3 cm from its equilibrium position, what is the applied force?

5. Which of the following periodic motions are simple harmonic motions?


a. a child swinging on a playground swing (small angle)

b. a record rotating on a turntable (do ya’ll even know what that is)

c. a oscillating clock pendulum

6. The period of the pendulum at the Houston Museum of Natural Science is 2.55 seconds. Calculate the length of the string supporting the “bob.”

7. If the length of the string in problem 6 above were doubled, what would the period be?

8. You are building a Foucault pendulum to have a period of 1s. How long will the pendulum arm be?

9. Calculate the period and frequency of a 3.5 m long pendulum at the following locations.


a. the North pole; g=9.32 m/s2

b. Chicago; g=9.803 m/ s2

c. Jakarta, Indonesia; g=9.782 m/ s2
Note: Problems 10 – 12 are for honors. 

10. A mass of 0.30 kg is attached to a spring and is set into vibration with a period of 0.24 s. Calculate the spring constant.

11. When a mass of 25 grams is attached to a spring it makes 20 complete vibrations in 4.0s. What is the spring constant of the spring?

12. A 125 N object vibrates with a period of 3.56 seconds when hanging from a spring. What is the spring constant of the spring?

13. A piano produces sounds that range in frequency from about 28 Hz up to 4200 Hz. If the speed of sound in air is 340 m/s, calculate the range of wavelength of these sounds.

14. The speed of electromagnetic radiation is 3 x 108 m/s. Calculate the wavelength of the following frequencies;


a. 97.3 MHz, the frequency of “The Arrow.”


b. 740 kHz, the frequency of KTRH


c. 1830 kHz, one of my favorite amateur radio operating frequencies

15. The red light emitted by a He-Ne laser has a wavelength of 633 nm. If the speed of light is 3 x 108 m/s, what is the frequency of the laser light?

16. A tuning fork produces a sound with a frequency of 256 Hz and the speed of sound in air is 340 m/s, calculate the wavelength of that frequency.

17. If the frequency of the tuning fork in problem 16 above were traveling though water at 1500 m/s, what is its wavelength? 
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