Problem 1. Which pulls harder on the Moon: Earth or the Sun?

fable 131 Solar system data (in 51 units and relative to Earth)

Mass Fquatorial radias Orbit’
semimajor axis eccentricity period

(kg (rmty) (m) (Ry) () (ty) (%) (years)
SUn 20 X ¥ 3.3 x 107 7T x Wt 110
Mercury  3.30 x 10% (.06 2.440 x 10° 038 579 x |o'f 0.39 0.206 7ol < qu® 024
Venus 1.87 x 10 0.5] 6.052 x 10° 0,95 1.082 ¥ 10" 072 0.007 194 % 10 .62
Farth 297 X 10 l 6378 x 10° | | 496 > 10" | 0017 116 % 10 |
Mars 642 % 107 01] 3396 < |0° 053 2279 x 10" .32 009 394 % 107 | BR
Jupiter 190 x 10°° 318 749 X 100 112 7783 % 10" 5.20 0.05 174 = 10F 11 %6
Saturn 368 X 10 952 6027 = |0 V45 | 437 X 10'* 9 54 005 g2 = 1o* 29 45
Uranus 868 % 10 14.5 2556 X |0 401 2871 x 10" 192 0.05 265 x 107 84.02
Neptune 102 x 10 171 2476 X 107 3188 4498 x 10% 301 0.01 520 X 107 1648
Pluto 1.31 X 10% 0,002 1151 * 10° 018 3906 % 10" 395 0.25 7.82 X 10 2479
Moon R [ 0.012 1.737 x 10° 027 38 x 107 0.0026 0.055 236 X 10° 0.075
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“I'he elliptical orbits of the planets and the Moan are specitied by their senimajor axis a (halt the major axis) and eccentricity ¢ see Figure 13.7. With the exception of

Mercury and Pluto, the eccentricity s small and so the orbits are ¢lose to being circular. ( @ ( e
547x\ t37

which is (687 d/365 d) = 1.88 yr. Determine the distance of Mars from the Sun using tt
as a reference using Kepler’s third law (72 « r9).
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