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Answer Key: Stellar Systems and Solstice Secrets: 9th Grade Space
Science

Go beyond basic orbits to analyze orbital harmonics and axial anomalies. Students synthesize gravitational
physics to predict planetary behavior across the cosmos.

1. Milankovitch cycles describe long-term changes in Earth's orbit. Which specific parameter refers to
the 'wobble’ of Earth's axis that changes the timing of the seasons relative to perihelion?

Answer: B) Axial Precession

Axial precession is the gravity-induced, slow, and continuous change in the orientation of an astronomical body's
rotational axis, occurring in a cycle of approximately 26,000 years.

2.The point refers to the specific location in an elliptical orbit where Earth is physically closest to
the Sun, currently occurring in early January.

Answer: C) Perihelion

Perihelion is the point in the orbit of a planet or comet where it is nearest to the sun; it contrasts with aphelion, where
the body is furthest away.

3. True or False: If Earth's axial tilt were to increase from 23.5 to 24.5 degrees, the Arctic Circle would
shift further south toward the equator.

Answer: A) True

An increase in obliquity (tilt) expands the polar circles and tropics, causing more extreme seasonal variations and
moving the Arctic Circle line closer to the equator.

4. When modeling the Barycenter of the Earth-Moon system, why is the center of mass located
approximately 1,700 kilometers below Earth's surface rather than in open space between them?

Answer: C) The massive ratio of Earth's mass to the Moon's mass (approx. 81:1).

The barycenter is the common center of mass around which two bodies orbit; because Earth is significantly more
massive than the moon, the balance point remains within Earth's radius.

5.A tide occurs when the gravitational pull of the Sun and the Moon are at right angles to each
other, resulting in the smallest tidal range.
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Answer: B) Neap

Neap tides occur during the first and third quarter lunar phases when the solar and lunar gravitational forces partially
cancel each other out.

6. If a student observes a Total Solar Eclipse, they must be standing within which specific part of the
Moon's shadow?

Answer: C) Umbra

The umbra is the darkest part of the shadow where the light source is completely blocked; the penumbra only allows
for a partial eclipse.

7. True or False: The Sidereal Day, which measures Earth's rotation relative to distant stars, is exactly 4
minutes shorter than the standard Solar Day.

Answer: A) True

Because Earth is also revolving around the sun, it must rotate slightly more than 360 degrees (about 4 minutes more)
to return to the same position relative to the sun.

8. Which phenomenon provides direct evidence of Earth's rotation by demonstrating the change in the
plane of oscillation of a high-mass bob over time?

Answer: B) Foucault Pendulum

Foucault's pendulum was a landmark experiment that proved Earth's rotation; the pendulum appears to rotate its
path, but it is actually the Earth turning beneath it.

9. The is the point in the Moon's orbit where it is furthest from Earth, which often results in an
annular rather than total solar eclipse.

Answer: B) Apogee

At apogee, the Moon's apparent diameter is smaller than the Sun's, preventing it from fully Covering the solar disk
during an alignment.

10. True or False: The 'Analemma’—the figure-eight shape seen in time-lapse photos of the Sun—is
caused solely by Earth's daily rotation on its axis.

Answer: B) False
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The analemma is caused by the combination of Earth's axial tilt and its elliptical orbital speed; rotation alone would
only produce a single point.
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