
67. We may approximate the planets and their motions as particles in circular orbits, and use Eq. 12-26

L =
9∑

i=1

�i =
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2
i ωi

to compute the total angular momentum. Since we assume the angular speed of each one is constant, we
have (in rad/s) ωi = 2π/Ti where Ti is the time for that planet to go around the Sun (this and related
information is found in Appendix C but there, the Ti are expressed in years and we’ll need to convert
with 3.156×107 s/y, and the Mi are expressed as multiples of Mearth which we’ll convert by multiplying
by 5.98× 1024 kg).

(a) Using SI units, we find (with i = 1 designating Mercury)
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(
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)2
= 3.14× 1043 kg·m2/s .

(b) The fractional contribution of Jupiter is

�5
L
=
2π 1.9×1027

3.76×108

(
778× 109

)2
3.14× 1043

= 0.61 .
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