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Answer Key: Orbital Odysseys: Senior Earth Dynamics Quiz

Calculate orbital perturbations, analyze Milankovitch cycles, and decode the barycentric mechanics of the
Earth-Moon system.

1. Which specific orbital parameter, currently at 23.44 degrees, undergoes a 41,000-year cycle that
significantly influences the latitudinal distribution of insolation?

Answer: C) Obliquity

Obliquity refers to the axial tilt; its variation affects the intensity of seasons by changing how much solar radiation
hits the poles versus the equator.

2. The Earth-Moon barycenter is located approximately 1,700 kilometers beneath the Earth's surface
rather than at the geometric center of the Earth.

Answer: A) True

Because Earth is much more massive than the Moon, the center of mass (barycenter) for the system lies inside the
Earth's mantle, causing Earth to 'wobble' as it orbits the Sun.

3. While the Moon dominates tidal forces, the Sun exerts a tidal force that is approximately % the
strength of the Moon's force.

Answer: B) 46%

Despite its massive size, the Sun's extreme distance means its tidal influence is roughly 46% that of the Moon,
resulting in spring and neap tide variations.

4. What is the primary physical cause of the 'Precession of the Equinoxes,' which shifts the orientation
of Earth's axis over a 26,000-year period?

Answer: D) Torque from the Sun and Moon on Earth's equatorial bulge

Earth is an oblate spheroid; the gravitational tug on its equatorial bulge by the Sun and Moon causes the axis to rotate
like a slowing top.

5. The day is approximately 3 minutes and 56 seconds shorter than the 24-hour solar day used for
civil timekeeping.

Answer: B) Sidereal
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Asidereal day is the time it takes for Earth to rotate relative to distant stars, whereas a solar day requires extra rotation
to realign with the Sun due to orbital motion.

6. At perihelion, the Earth travels at its maximum orbital velocity, contributing to the fact that the
Northern Hemisphere winter is shorter than its summer.

Answer: A) True

According to Kepler’s Second Law, Earth moves faster when closer to the Sun (perihelion in January), meaning it
covers that portion of its orbit in less time.

7. Which phenomenon provides direct empirical evidence of Earth's revolution around the Sun by
showing a slight shift in the apparent position of stars?

Answer: A) Stellar Aberration

Stellar aberration, discovered by James Bradley, is the apparent motion of stars caused by the finite speed of light
and Earth's orbital velocity.

8. To maintain a geostationary orbit, a satellite must be positioned directly above the Equator at an
altitude of approximately kilometers.

Answer: C) 35,786

At an altitude of 35,786 km, the orbital period matches Earth's rotation, allowing the satellite to remain stationary
relative to a point on the ground.

9. A Penumbral lunar eclipse occurs when the Moon passes entirely through the darkest part of the
Earth's shadow, known as the Umbra.

Answer: B) False

A penumbral eclipse occurs when the Moon passes through the outer, lighter shadow; passing through the Umbra
results in a partial or total lunar eclipse.

10. If Earth's eccentricity were to increase to 0.5 (from its current 0.0167), what would be the most likely
impact on Earth's climate system?

Answer: B) Extreme variation in solar radiation received at perihelion vs. aphelion

Increased eccentricity makes the orbit more elongated; planets with high eccentricity experience massive swings in
temperature as distance to the star changes.
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