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Stellar Perspectives: Balancing Gravity and Motion 9th Grade Quiz

Ninth graders synthesize orbital mechanics and celestial alignments to predict gravitational shifts and inter-
pret astronomical cycles in this rigorous assessment.

1. The Precession of the Equinoxes, a 26,000-year cycle, results in the gradual shift of Earth's north pole 
relative to distant stars. Which physical phenomenon is primarily responsible for this 'wobble'?

A. The slowing of Earth's orbital velocity at aphelion
B. Torque exerted by the Sun and Moon on Earth's equatorial bulge
C. Magnetic pole reversals caused by the geodynamo effect
D. The eccentricity of Earth's orbit around the Galactic center

2. Kepler’s Second Law, the Law of Equal Areas, implies that Earth moves fastest when it is at ________, 
the point in its orbit closest to the Sun.

A. Aphelion
B. Perihelion
C. The Vernal Equinox
D. The Summer Solstice

3. True or False: If Earth's axial tilt were to increase from 23.5° to 30°, the Tropics of Cancer and Capricorn 
would shift closer to the Equator.

A. True
B. False

4. During a Total Solar Eclipse, observers in the 'path of totality' are standing within which part of the 
Moon's shadow?

A. The Antumbra
B. The Penumbra
C. The Umbra
D. The Corona

5. In the context of orbital dynamics, the ________ of Earth's orbit refers to its deviation from a perfect 
circle, which varies over a 100,000-year Milankovitch cycle.

A. Obliquity
B. Precession
C. Inclination
D. Eccentricity

6. True or False: A 'King Tide' or Perigean Spring Tide occurs when the Moon is at its furthest point from 
Earth (apogee) while aligned with the Sun.

A. True
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B. False

7. How would the absence of the Moon most significantly impact the Earth's long-term habitability?
A. The Earth's rotation would speed up, causing 4-hour days
B. The absence of tides would prevent oxygenation of the oceans
C. Earth's axial tilt would become unstable, causing chaotic climate shifts
D. The Earth would lose its protective magnetosphere

8. The boundary between the illuminated and darkened halves of a celestial body, such as the Moon or 
Earth, is known as the ________.

A. Equinox
B. Terminator
C. Ecliptic
D. Zenith

9. What is the primary reason why we do not experience a solar and lunar eclipse every single month?
A. The Moon’s orbit is tilted approximately 5 degrees relative to the ecliptic
B. Earth's atmosphere refracts light, preventing shadow formation
C. The Moon's speed varies too much to consistently align
D. The Sun's gravity pulls the Moon out of alignment

10. True or False: Synchronous rotation is the reason why the same side of the Moon always faces Earth.
A. True
B. False
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