
Advanced Solar System Exploration
Astronomy  ·  Answer Key  ·  10 Questions

1. The Sun's habitable zone, where liquid water could theoretically exist on a
planet's surface, is determined primarily by the Sun's luminosity and its atmospheric
composition. Which of the following factors is *not* a direct determinant of the
habitable zone's boundaries?

A) The total mass of the Sun.

B) The distance of the planet from the Sun.

C) The albedo of the planet's surface.
D) The Sun's surface temperature.

2. Which of the following phenomena is a direct consequence of the Sun's differential
rotation and its resultant magnetic field lines becoming tangled and reconfiguring?

A) The formation of auroras on Earth.

B) The generation of solar flares and coronal mass ejections.
C) The apparent shift in the Sun's position from our perspective.

D) The presence of the solar wind.

3. The formation of the terrestrial planets is primarily explained by the core
accretion model. Which of the following is a key outcome predicted by this model that
differentiates it from other formation theories for rocky planets?

A) Planets form from the direct gravitational collapse of gas clouds.

B) Planets grow through the gradual accumulation of smaller dust grains and planetesimals.
C) Planets are captured from other star systems.

D) Planets form solely from the explosive vaporization of nebulae.

4. The extreme axial tilt of Uranus (approximately 98 degrees) is hypothesized to be
the result of a giant impact event early in the solar system's history. What is a
primary observable consequence of this extreme tilt on Uranus's seasons?

A) Uranus experiences very mild and consistent temperatures year-round.

B) Each pole receives continuous sunlight for half of Uranus's orbital period, followed by
darkness.
C) The planet experiences rapid and frequent diurnal cycles independent of its orbital

position.

D) The atmosphere exhibits minimal seasonal variation due to its stable composition.
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5. The Kuiper Belt objects, such as Pluto, exhibit a diverse range of orbital
eccentricities and inclinations. What is the most widely accepted explanation for the
observed orbital distribution of these trans-Neptunian objects?

A) They are primordial remnants that have remained largely undisturbed since the solar

system's formation.

B) Their orbits have been significantly perturbed by gravitational interactions with the gas
giants, particularly Neptune.
C) They are rogue objects captured by the Sun's gravity from interstellar space.

D) They were ejected from the inner solar system due to intense solar radiation pressure.

6. The presence of substantial amounts of methane and nitrogen in the atmosphere of
Titan, Saturn's largest moon, leads to specific atmospheric phenomena. Which of the
following is a notable consequence of this atmospheric composition?

A) Titan has a surface temperature comparable to Earth's.

B) Titan experiences liquid methane and ethane rain and has active hydrological cycles.
C) Titan's atmosphere is transparent to visible light, allowing for clear surface

observation.

D) Titan exhibits a strong ozone layer similar to Earth's.

7. Which of the following statements accurately describes the relationship between a
planet's escape velocity and its ability to retain an atmosphere?

A) A higher escape velocity makes it easier for a planet to retain lighter atmospheric
gases.
B) A lower escape velocity is more conducive to retaining a thick atmosphere, especially of

lighter gases.

C) Escape velocity is directly proportional to atmospheric pressure and inversely

proportional to gas molecule mass.

D) Escape velocity primarily depends on the planet's magnetic field strength, not its mass.

8. The phenomenon of tidal locking, where a moon always shows the same face to its
planet, is a direct result of the gravitational interaction between the two bodies.
What is the primary physical process that drives tidal locking?

A) The exchange of angular momentum through gravitational waves.

B) The differential gravitational pull across the moon's body, creating tidal bulges that
dissipate energy.
C) The collision of micrometeoroids on the moon's surface, altering its rotation.

D) The interaction of the moon's magnetic field with the planet's magnetosphere.
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9. The composition of asteroid 2016 HO3, a quasi-satellite of Earth, suggests it is a
captured object. What characteristic of its orbit makes it a quasi-satellite rather
than a true natural satellite?

A) It orbits Earth at a much greater distance than the Moon.

B) Its orbit is highly eccentric, bringing it very close to Earth at one point.

C) It orbits the Sun, but its orbital period is very close to Earth's, causing it to stay in
Earth's vicinity.
D) It lacks sufficient mass to be gravitationally bound to Earth.

10. The presence of water ice on Mercury's poles, observed in permanently shadowed
craters, is a significant discovery. What is the primary mechanism believed to be
responsible for delivering and preserving this ice despite Mercury's proximity to the
Sun?

A) Sublimation from the Sun and subsequent re-freezing in the shadowed regions.

B) Cometary and asteroidal impacts delivering volatile compounds.
C) Volcanic outgassing from Mercury's interior.

D) Atmospheric condensation during periods of extreme cold.
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