Name

Open-Ended Response Answer Key

1. Understanding wave-particle duality is significant in quantum
physics because it challenges classical notions of particles and
waves. It has practical applications in fields like quantum
computing, where particles’ dual behavior allows for quantum
bits or qubits, enabling powerful computational capabilities.
Additionally, wave-particle duality is crucial in the development
of advanced materials and nanotechnology.

2. Photons play a critical role in telecommunications by
transmitting data as pulses of light through fiber-optic cables.
Their behavior allows for high-speed data transfer, minimal signal
loss, and the ability to transmit information over long distances.
This technology is essential for modern communication systems
and internet infrastructure.

3. Solar panels utilize the behavior of photons to convert sunlight
into electricity. Photons from the sun strike the solar cells,
knocking electrons loose and generating an electric current. This
technology is essential for harnessing renewable energy sources
and reducing our dependence on fossil fuels.

4. Artists use the properties of light and photons to create various
visual effects. For example, they manipulate the direction and
intensity of light to create shadows and highlights, adding depth
to their artwork. Additionally, they explore the interplay of colors
and wavelengths to evoke emotions and convey themes in their
pieces. One example is the use of warm colors like red and
orange to create a sense of warmth and passion in a painting.
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