
Astro-Ecology and Planetary Science
Space Ecology  ·  Practice Test  ·  18 Questions

1. Which specific atmospheric component is primarily responsible for the runaway
greenhouse effect on Venus, creating an extreme ecological barrier to life as we know
it?

A) Sulfuric acid clouds

B) Carbon dioxide

C) Nitrogen dioxide

D) Methane

2. The 'Goldilocks Zone' or circumstellar habitable zone is defined by the range of
orbital distances where which condition can be maintained?

A) Liquid water on a planetary surface

B) A stable magnetic field

C) Atmospheric pressure above 1 bar

D) Constant solar radiation levels

3. Titan, the largest moon of Saturn, possesses a nitrogen-rich atmosphere and a
hydrological-like cycle involving which substance instead of water?

A) Liquid ammonia

B) Liquid methane

C) Liquid ethane

D) Supercritical carbon dioxide

4. What is the primary factor that prevents Mars from sustaining a stable atmosphere
and liquid surface water despite being in a potentially habitable temperature range?

A) Lack of a global magnetic field

B) High orbital eccentricity

C) Proximity to the asteroid belt

D) Low planetary mass

5. Europa, a moon of Jupiter, is considered a top candidate for extraterrestrial
biological research primarily due to what feature?

A) Active volcanic cryogeysers

B) Subsurface liquid water ocean

C) Atmospheric oxygen concentrations

D) Presence of organic silicates
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6. The Miller-Urey experiment, which demonstrated the synthesis of organic compounds
from inorganic precursors, was intended to simulate the conditions of what type of
planetary environment?

A) Early Earth

B) Modern Mars

C) Protoplanetary disks

D) Icy outer moons

7. What specific biological adaptation would be theoretically necessary for
extremophiles living in the high-radiation environment of Jupiter's moon, Io?

A) Radiotrophic metabolism

B) Silicon-based cellular structures

C) Deep-crust bioluminescence

D) Rapid DNA repair mechanisms

8. Which element is considered the most versatile 'backbone' for complex biochemistry
in the universe due to its ability to form stable bonds with four other atoms?

A) Silicon

B) Carbon

C) Nitrogen

D) Phosphorus

9. The transit method for detecting exoplanets relies on measuring which
ecological/astrophysical phenomenon?

A) Periodic dip in stellar luminosity

B) Gravitational lensing of distant stars

C) Shift in the star's radial velocity

D) Emission of infrared radiation

10. Enceladus exhibits plumes that eject water ice and organic molecules into space,
originating from which geological feature?

A) Impact craters

B) Tectonic rift valleys

C) Cryovolcanic activity at the south pole

D) Subsurface mantle plumes
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11. The study of extremophiles on Earth, specifically those found in hydrothermal
vents, provides a biological proxy for potential life in which solar system
environment?

A) The subsurface oceans of icy moons

B) The upper atmosphere of gas giants

C) The rocky surface of Mercury

D) The silicate crust of Venus

12. What is the significance of the 'Great Oxidation Event' in Earth's history
relative to planetary evolution?

A) Mass extinction of anaerobic life

B) Reduction of global surface temperatures

C) Formation of the ozone layer

D) All of the above

13. Spectroscopic analysis of an exoplanet's atmosphere looks for 'biosignatures' such
as the simultaneous presence of which two gases?

A) Methane and Oxygen

B) Argon and Helium

C) Neon and Nitrogen

D) Hydrogen and Carbon monoxide

14. Which solar system body is currently the only one besides Earth known to have
stable bodies of surface liquid?

A) Europa

B) Titan

C) Ganymede

D) Enceladus

15. Why is silicon-based life often considered chemically inferior to carbon-based
life in the context of planetary ecology?

A) Silicon bonds are too reactive in water

B) Silicon dioxide is a solid at most temperatures

C) Silicon cannot form double or triple bonds easily

D) All of the above

16. Tidal heating, a critical factor for maintaining liquid water on moons like Io and
Europa, is driven by which interaction?

A) Gravitational interaction with the parent planet

B) Radioactive decay in the core

C) Solar wind pressure

D) Orbital resonance with other moons
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17. What is the primary environmental challenge for life on planets orbiting M-dwarf
stars?

A) Extreme tidal locking

B) High ultraviolet stellar flares

C) Low solar luminosity

D) High orbital instability

18. The composition of the Earth's early atmosphere was primarily shaped by which
geological process?

A) Tectonic volcanic outgassing

B) Cometary impacts

C) Photodissociation

D) Biological photosynthesis
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