Physics in the Natural World

Physics - Practice Test - 20 Questions

1. What physical mechanism allows the Archerfish to accurately strike prey above the
water surface despite the refraction of light?

A) Surface tension manipulation

B) Complex correction of the image shift due to the refractive index of water
C) Ultrasonic echolocation to track prey position

D) Vortex ring formation to stabilize the jet

2. In the context of fluid dynamics, what prevents the 'boundary layer separation’
from causing stall in the wings of birds like swifts at high angles of attack?

A) Superhydrophobic feather coating

B) Micro-turbulences created by alula feathers
C) High-frequency wing oscillation damping
D) Electrostatic repulsion of air molecules

3. The bioluminescence produced by Pyrocystis fusiformis is triggered by mechanical
stress. What is the primary physical process involved?

A) Voltage-gated ion channels in the cell membrane
B) Shear-stress induced photon emission

C) Thermal excitation of luciferin molecules

D) Radioactive decay of intracellular isotopes

4. What is the specific physical phenomenon that enables the Geckos' ability to climb
smooth surfaces via van der Waals forces?

A) Capillary adhesion

B) Molecular polarity interactions on setae

C) Electromagnetic induction

D) Vacuum pressure suction

5. Which physical principle explains why large mammals, such as elephants, have
evolved thicker, sturdier limb bones relative to their body mass compared to smaller
mammals?

A) The Square-Cube Law
B) Bernoulli's Principle

C) Hooke's Law

D) The Doppler Effect
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6. How do Arctic fish prevent cellular damage during sub-zero temperatures at the
molecular level?

A) By synthesizing antifreeze glycoproteins that inhibit ice crystal growth
B) By increasing internal pressure to lower the freezing point

C) By secreting heat-conducting lipids

D) By utilizing quantum tunneling to stabilize cell membranes

7. What physical property of the narwhal tusk, which contains millions of nerve
endings, is hypothesized to allow the animal to sense changes in water salinity?

A) Piezoelectricity

B) Dielectric constant sensing
C) Osmotic pressure gradients
D) Thermal conductivity

8. The migration of monarch butterflies is partially guided by magnetoreception. Which
mineral, found in the abdomen of these insects, is linked to this sensitivity?

A) Magnetite

B) Hematite

C) Pyrite

D) Galena

9. What fluid dynamics principle describes the flight of a bumblebee, which was
famously miscalculated in early 20th-century aerodynamics?

A) Dynamic stall and leading-edge vortices
B) Laminar flow stabilization

C) Turbulent wake suppression

D) Supercritical airfoil lift

10. In plant biology, what physical mechanism is primarily responsible for the
transport of water from roots to leaves against gravity?

A) Transpiration-pull cohesion-tension mechanism

B) Active transport via protein pumps

C) Osmotic pressure driven by geothermal heat

D) Capillary action independent of atmospheric pressure

11. What is the physical significance of the '‘echo’ delay in a bat's biosonar when
approaching atarget?

A) It decreases as the target distance decreases
B) It remains constant regardless of velocity

C) ltis inversely proportional to the air density
D) It reflects the target's thermal radiation
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12. What physical force acts as the primary constraint on the maximum size of a giant
redwood tree?

A) Hydraulic resistance in the xylem

B) Structural compression limits of cellulose
C) Atmospheric pressure variations

D) Gravitational potential energy of water

13. Why is the sky blue during the day, a phenomenon known as Rayleigh scattering,
which also influences animal vision?

A) Shorter wavelengths of light scatter more effectively
B) Longer wavelengths are absorbed by ozone

C) Atmospheric oxygen emits blue photons

D) Refraction through suspended ice crystals

14. What determines the resonant frequency of a cicada's tymbal, used for sound
production?

A) The buckling frequency of the cuticular membrane
B) The temperature of the surrounding air

C) The air pressure within the tympanum

D) The tension of the abdominal muscles

15. Which principle explains why water droplets form spherical shapes on the leaves of
a lotus plant?

A) High surface tension relative to adhesive forces
B) Low surface tension and high viscosity

C) Atmospheric pressure variations

D) Capillary wave propagation

16. The electric organ discharge (EOD) in knifefish involves the rapid depolarization
of what type of cells?

A) Electrocytes
B) Neurons

C) Myocytes

D) Chondrocytes

17. How does the structural coloration of a peacock's feathers produce iridescent
colors?

A) Thin-film interference of light
B) Fluorescence of pigments
C) Diffraction grating effects

D) Absorption of infrared light
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18. In deep-sea environments, what physical challenge does the extreme pressure pose
to the cellular membranes of xenophyophores?

A) Membrane fluidity reduction
B) Increased protein denaturation
C) lonization of intracellular water
D) Spontaneous lipid oxidation

19. The movement of paramecium via cilia is governed by what fluid dynamic regime?

A) Low Reynolds number (Stokes flow)

B) High Reynolds number (Turbulent flow)
C) Supercritical fluid regime

D) Non-Newtonian laminar flow

20. What physical phenomenon explains the focusing of sound by the concave facial
disks of barn owls?

A) Acoustic impedance matching

B) Diffraction of sound waves

C) Refraction through air density gradients
D) Doppler frequency shifting

Quixly | This material was auto-generated. Quixly is not liable for errors or omissions. Visit quixlylearn.com to report corrections.



