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Answer Key: Dissecting Orbital Mechanics: Grade 10 Earth in Space Quiz

Synthesize complex gravitational interactions and axial dynamics to predict celestial positioning and planetary
atmospheric influences.

1. Which mathematical relationship best explains why Earth moves faster in its orbit during perihelion
than during aphelion?

Answer: A) Kepler's Second Law of Planetary Motion

Kepler's Second Law (Equal Areas Law) dictates that a planet sweeps out equal areas in equal times, meaning it must
move faster when it is closer to the Sun's gravitational center.

2. The gradual shift in the orientation of Earth's rotational axis, which completes a cycle approximately
every 26,000 years, is known as .

Answer: B) Axial Precession

Axial precession is the 'wobble' of Earth's axis caused by tidal forces from the Sun and Moon, affecting the long-term
timing of the seasons.

3. True or False: The Barycenter of the Earth-Moon system is located exactly at the geometric center of
the Earth.

Answer: B) False

The Barycenter, or common center of mass, is located about 1,700 km below Earth's surface, but not at the center,
because the Moon has significant mass.

4. If Earth’s axial tilt were to increase from 23.5° to 26°, what would be the most likely climatological
outcome?

Answer: C) More extreme seasonal temperature variations

A greater axial tilt increases the intensity of solar radiation received at the poles during summer and decreases it in
winter, leading to more extreme seasons.

5. During a tide, the gravitational forces of the Moon and Sun act at right angles to each other,
resulting in the lowest tidal range.

Answer: C) Neap
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Neap tides occur during the first and third quarter moon phases when the solar and lunar gravitational pulls partially
cancel each other out.

6. True or False: The Saros Cycle is a period of approximately 18 years used to predict the recurrence of
solar and lunar eclipses.

Answer: A) True

The Saros Cycle relates the alignment of the Sun, Earth, and Moon's nodes; after one cycle, these bodies return to
nearly the same relative geometry.

7. Which phenomenon provides direct evidence of Earth's rotation by demonstrating the motion of a
swinging weight over time?

Answer: B) Foucault's Pendulum

Foucault's Pendulum visually demonstrates Earth’s rotation because the plane of the pendulum'’s swing appears to
rotate as the Earth turns beneath it.

8. The specific point in the Moon'’s elliptical orbit where it is furthest from the Earth is called .

Answer: A) Apogee

Apogee refers to the maximum distance between the Earth and a satellite (like the Moon), whereas perigee is the
closest point.

9. True or False: A Sidereal Day is shorter than a Solar Day by approximately four minutes due to Earth's
simultaneous translation along its orbital path.

Answer: A) True

While Earth rotates 360 degrees (Sidereal), it must rotate slightly more (about 1 degree) to point back at the Sun
(Solar) because it has moved forward in orbit.

10. Which factor is primarily responsible for the 'Analemma’ shape observed when photographing the
Sun's position at the same time and location over a year?

Answer: C) Axial tilt combined with orbital eccentricity

The Analemma's figure-eight shape is caused by Earth's 23.5° tilt (vertical component) and its varying orbital speed
due to eccentricity (horizontal component).
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