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Stellar Statics: A Weighty Orbital Challenge for College Grads

Synthesize celestial mechanics and barycentric data to model gravitational interaction and assess orbital 
decay in complex multi-body systems.

1. The Milankovitch cycle known as 'precession of the equinoxes' results from the Earth's non-spher-
ical shape and gravitational torque. Which phenomenon serves as a primary driver for the roughly 
26,000-year cycle of Earth's axial orientation?

A. Solar wind pressure on the magnetosphere
B. Lunar and solar tidal bulges acting on an oblate spheroid
C. The Lense-Thirring effect from Earth's rotation
D. Mantle convection and plate tectonic redistribution

2. The barycenter of the Earth-Sun system is located within the solar interior, rather than at the Sun's 
exact geometric center.

A. True
B. False

3. If Earth’s obliquity were to transition from its current approximately 23.5 degrees to 0 degrees, what 
would be the primary resulting seasonal dynamic?

A. Permanent global winter
B. Extreme seasonal temperature swings
C. The elimination of annual temperature variations
D. A shift to a 6-month day/night cycle

4. Which of the following describes the 'Luni-solar' effect on the duration of a sidereal day compared 
to a solar day?

A. Frictional drag from atmospheric tides increases rotation speed
B. Tidal braking causes a gradual lengthening of the day by ~2ms per century
C. The sidereal day is roughly 4 minutes longer than the solar day
D. Revolution speed increases at perihelion, shortening the sidereal day

5. In the context of celestial mechanics, what is the significance of the Saros cycle (~18 years, 11 days) 
for predicting Earth-based observations?

A. It tracks the geomagnetic pole reversal
B. It determines the periodicity of Milankovitch glaciations
C. It defines the recurrence of similar solar and lunar eclipses
D. It measures the precession of the Earth's perihelion

6. The Chandler Wobble describes a variation in Earth's axis of rotation relative to its crust, largely 
influenced by changes in ocean bottom pressure.
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A. True
B. False

7. Compare the impact of the Moon vs. the Sun on Earth's tides. Why is the lunar tide approximately 
twice as influential as the solar tide despite the Sun's greater mass?

A. The Moon’s proximity creates a steeper gravitational gradient (inverse cube law)
B. The Sun's radiation pressure counteracts its gravitational pull
C. The Moon's orbital eccentricity is higher than Earth's
D. Earth’s liquid core resonates only with lunar frequencies

8. When modeling Earth's orbit using Lagrangian points, which point is most stable and used for 
locating space observatories to study the Earth-Sun system?

A. L1 point (between Earth and Sun)
B. L2 point (behind Earth relative to the Sun)
C. L3 point (opposite Earth behind the Sun)
D. L4 and L5 points (equilateral vertices)

9. How does the eccentricity of Earth's orbit (approximately 0.0167) impact the 'Equation of Time'?
A. It ensures the Sun is directly overhead at noon daily
B. It causes apparent solar time to deviate from mean solar time
C. It is the sole cause of the Arctic midnight sun
D. It increases the length of the tropical year relative to the sidereal year

10. Synchronous rotation (tidal locking) has already occurred between the Earth and the Moon, mean-
ing the Moon also exerts zero torque on Earth's rotation.

A. True
B. False
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