
Physics in Nature: An Environmental Exploration
Advanced Physics  ·  Answer Key  ·  8 Questions

1. The iridescent colors observed on the wings of butterflies and the exoskeletons of
some beetles are primarily due to which physical phenomenon?

A) Absorption of specific wavelengths of light

B) Refraction of light through atmospheric water vapor

C) Diffraction and interference of light waves
D) Scattering of light by microscopic structures

2. The ability of some birds to navigate long distances during migration, even in
cloudy conditions, is thought to involve their sensitivity to Earth's magnetic field.
This is an example of which physical principle?

A) Gravitational lensing

B) Magnetoreception
C) Photoelectric effect

D) Brownian motion

3. The phenomenon of bioluminescence in deep-sea organisms, such as anglerfish, is a
result of a chemical reaction that converts chemical energy directly into light
energy. This process is best described by:

A) Thermodynamic equilibrium

B) Chemiluminescence
C) Piezoelectricity

D) Quantum tunneling

4. The process by which water moves from the soil into the roots of plants against
gravity, and then up through the xylem, is largely driven by which physical principle?

A) Osmosis and capillary action
B) Evaporation and condensation

C) Centrifugal force

D) Nuclear fission

5. The distinctive blue color of the sky is caused by the scattering of sunlight by
atmospheric molecules. This specific type of scattering, which is more effective for
shorter wavelengths, is known as:

A) Mie scattering

B) Thomson scattering

C) Rayleigh scattering
D) Compton scattering
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6. Some desert insects, like the Namib desert beetle, collect fog on their backs. The
water then rolls down to their mouths. This phenomenon is facilitated by the unique
surface properties of their exoskeleton, which exhibit:

A) High emissivity

B) Superhydrophobicity
C) Paramagnetism

D) Superconductivity

7. The way sound travels through different mediums, such as air, water, and rock, is
governed by principles of wave propagation. The speed of sound in a medium is
primarily dependent on its:

A) Luminosity and temperature

B) Elasticity and density
C) Magnetic permeability and permittivity

D) Viscosity and surface tension

8. The existence of geysers, like Old Faithful, is a dramatic display of geothermal
energy. The eruption process involves the rapid conversion of thermal energy into
kinetic energy, driven by the rapid expansion of superheated water into steam. This is
an example of:

A) Adiabatic cooling

B) Phase transition and pressure release
C) Electromagnetic induction

D) Nuclear fusion
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