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Waving Hello to Wavelength: How it Shapes a Wave's World
Open-Ended Response Answer Key

1. As a scientist studying ocean waves, | would use my knowledge of
wavelength to predict wave behavior in different weather conditions. In
calm seas, where there is less wind energy, waves tend to have longer
wavelengths and are more evenly spaced. In a stormy sea, where strong
winds generate more energy, waves have shorter wavelengths and are
closer together. Understanding these variations in wavelength would help
me anticipate the intensity and frequency of waves in different conditions,
providing valuable information for sailors, coastal communities, and marine
activities.

2. Optical fibers use shorter wavelengths of light for high-speed data
transmission because shorter wavelengths can carry more information in a
given time. This technology benefits our daily lives by enabling faster
internet connections, clearer phone calls, and more efficient data transfer
in various applications. For example, streaming high-definition videos and
conducting video conferences depend on the capabilities of optical fibers,
enhancing communication and entertainment experiences.

3. Varying the length of a string or tube in a musical instrument can produce
different pitches of sound due to the relationship between wavelength and
frequency. Shorter strings or tubes have shorter wavelengths and produce
higher-pitched sounds, while longer strings or tubes have longer
wavelengths and create lower-pitched sounds. For instance, a shorter
guitar string produces a higher-pitched note when plucked, while a longer
string produces a lower-pitched note.

4. The colors of visible light correspond to different wavelengths, with blue light
having the shortest wavelength and red light having the longest. This
information is crucial in various fields. In art and photography, it helps artists
and photographers create desired color effects. In traffic signals, it
determines the choice of colors for safe and effective signaling.
Understanding the relationship between color and wavelength also plays
a role in fields like optics, where different wavelengths of light are used in
devices like microscopes and telescopes for scientific observations.
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