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Problem 4: (20 pts.) A binary star system consists of two stars orbiting around their
common center of mass, as shown in the figure. Star 1 has mass m1 = 1.2 × 1031 kg, and
star 2 has mass m2 = 1.86×1031 kg. Star 1 is observed to move in a circular orbit of radius
r1 = 6.0×109 m about the center of mass. (See figure.) What is the orbital speed (in m/s)
of star 1? (In practice, astronomers are sometimes able to measure the orbital speed and
mass of one of the stars and use that information to determine the mass of the other.)
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