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Waving Hello to Differences: Transverse and Longitudinal Waves
Open-Ended Response Answer Key

1. Understanding transverse and longitudinal waves can help create unique
sounds in a musical instrument. By controlling the direction and amplitude
of the wave's motion in the instrument, you can produce different pitches
and tones. For example, a violin uses strings to generate transverse waves,
and adjusting the length and tension of the strings can produce various
notes and tones.

2. Transverse waves transfer energy through the up-and-down motion of
crests and troughs, while longitudinal waves transfer energy through the
compression and rarefaction of particles. For example, transverse ocean
waves carry energy through the up-and-down motion of water, while
longitudinal sound waves carry energy through the compression and
rarefaction of air particles. In both cases, the medium's interaction plays a
vital role in wave behavior.

3. In seismology, understanding the difference between transverse (S-waves)
and longitudinal (P-waves) seismic waves is crucial for locating and
analyzing earthquakes. S-waves move with a side-to-side shaking motion,
while P-waves compress and expand in the direction of their travel.
Scientists use the arrival times of these waves at different seismic stations to
determine the earthquake's epicenter and depth.

4. The motion of air particles in a sound wave affects the pitch and volume of
the sound we hear. When air particles vibrate rapidly, they create high-
frequency sound waves, resulting in a high-pitched sound. Conversely,
slower vibrations produce low-frequency sound waves and a lower-
pitched sound. The amplitude of the vibrations (how far the particles move)

affects the volume, with larger amplitudes resulting in louder sounds.
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