INST 2403 Activity

Retrograde Motion

Usually, planets drift eastwards along the ecliptic. In other words, they move just like the
sun and sun moon with respect to the stars. This is known as prograde motion. From time
to time, a planet will slow down and reverse its normal motion with respect to the stars.
This westward drift is called retrograde motion. It is important to note that regardless of
this slow motion with respect to the stars, the planet will move fast from east to west due
to the rotation of the celestial sphere. Planets always rise in the east and set in the west.

To get a sense how this works, consider the table below detailing Mars’s changing
celestial coordinates in 2003. In 2003 Mars came historically close to Earth (of course,
still being about 60 million km away). The region of the sky between 21h and Oh of right
ascension (RA) or celestial latitude just south of the celestial equator (i.e. slightly
negative declination or celestial latitude) is occupied by the zodiac constellations
Capricornus and Aquarius. So Mars appeared in these constellations which lie along the
ecliptic, i.e. the sun’s apparent path among the stars.
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1. Plot the position of Mars in the graph on the next page. Je » yra pl\ .
2. During which time period was Mars moving prograde?
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3. During which time period was Mars moving retrograde?
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4, How long was Mars moving retrograde?
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5. How big is Mars’s retrograde loop?
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6. Where did Mars rise on the day of opposition, i.e. in the middle of its retrograde [ S°__, INS
motion? '
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7. Define the term opposition — what does it mean for a planet to be in opposition?
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8. What does the apparent motion of Mars in the sky tell us about the actual motion of
Mars in space?
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9. What maximal altitude does MarsTeach in the sky of an observer at 40° N?
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10. Where in the sky is Mars when it reaches maximal daily altitude? 1, So"_ [ S’ = 35°
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12. Is the intersection of the celestial equator and the ecliptic the vernal or autumnal
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