13.64

e e CP Binary Star—Different Masses. Two stars, with masses M; and M,, are in
circular orbits around their center of mass. The star with mass M; has an orbit of
radius R;; the star with mass M, has an orbit of radius R,. (a) Show that the ratio of
the orbital radii of the two stars equals the reciprocal of the ratio of their masses—
that is, R, /R, = M,/M,. (b) Explain why the two stars have the same orbital period,
and show that the period T is given by T' = 2w(R; + Rg)s/z/\/G_(m. (c) The
two stars in a certain binary star system move in circular orbits. The first star, Alpha,
has an orbital speed of 36.0 km/s. The second star, Beta, has an orbital speed of

12.0 km/s. The orbital period is 137 d. What are the masses of each of the two stars?
(d) One of the best candidates for a black hole is found in the binary system called
A0620-0090. The two objects in the binary system are an orange star, V616
Monocerotis, and a compact object believed to be a black hole (see Fig. 13.2815).
The orbital period of A0620-0090 is 7.75 hours, the mass of V616 Monocerotis is
estimated to be 0.67 times the mass of the sun, and the mass of the black hole is
estimated to be 3.8 times the mass of the sun. Assuming that the orbits are circular,
find the radius of each object’s orbit and the orbital speed of each object. Compare
these answers to the orbital radius and orbital speed of the earth in its orbit around

the sun.
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e ¢ CP Binary Star—Different Masses. Two stars, with masses M; and M,, are in
circular orbits around their center of mass. The star with mass M; has an orbit of
radius R;; the star with mass M, has an orbit of radius R,. (a) Show that the ratio of
the orbital radii of the two stars equals the reciprocal of the ratio of their masses—
thatis, R, /R, = M, /M. (b) Explain why the two stars have the same orbital period,
and show that the period T is given by T' = 27(R; + Rz)a/z/\/mm. (c) The
two stars in a certain binary star system move in circular orbits. The first star, Alpha,
has an orbital speed of 36.0 km/s. The second star, Beta, has an orbital speed of

12.0 km/s. The orbital period is 137 d. What are the masses of each of the two stars?
(d) One of the best candidates for a black hole is found in the binary system called
A0620-0090. The two objects in the binary system are an orange star, V616
Monocerotis, and a compact object believed to be a black hole (see Fig. 13.285).
The orbital period of A0620-0090 is 7.75 hours, the mass of V616 Monocerotis is
estimated to be 0.67 times the mass of the sun, and the mass of the black hole is
estimated to be 3.8 times the mass of the sun. Assuming that the orbits are circular,
find the radius of each object’s orbit and the orbital speed of each object. Compare
these answers to the orbital radius and orbital speed of the earth in its orbit around

the sun.
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