









































































































































































v1
Suppose the
origin is at
the center
of mass

M1M2 LM

R2 cdot1
OriginN2

XcmM1X1M2X2
M1M2

a If Xcm0 then M1X1M2X20

fracM1M2fracX2X1



2

13.64 continued

Let R2 1X2 the distance ofMa from
the

origintien
In

b Look at star 1
F M A

2 MITE
travels in a
circle of
radius R
about the

astsfaahcespa.at
center

Then use N
211

so

91142 half 4 21,1 0
Next look at star 2

91.172 2
2

1 277

1121 Mara

Since these two forces are equal

41 MIRI 4 Mara

Then frompart a M R Mara so T T2
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Non obvious trick combine Egs I 2 after
cancelling M's

11T 471
2

11M Now add

11222 11 2 2
4 12

61711 atra so

G M Ma T 452 R Ra
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13.64 continued
e Star 1 Alpha

N 36 103m s
5ᵗʰ 1721103mi

T T T2 137d 1.18 4 1075
So we can find R and Ra
Ni 211 R 2,1 6.782 10 m

N2 2
22 Ra IF 2 261 1010m

Now go back to Fema for M

III
m

The M s cancel so

Ma y
My 6.782 2.261 10 m 36 103m s

6.67 10 Nm
ug2 6 782 10 m

My 2.34 1030kg Then find M

Mi RYY.nl fht 2.34 1031

M 7.81 1029kg
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13.64continued

d T 775 his 27 900s

M 0.67 Mson 1.34 1030kg
My 3 8 Msun 7.60 1030kg

Kepler's 3ʳᵈ law frompart b is useful here

G M Ma T 4T R Re

Ritra
2

R R2

f
6.67 10 Nmkg 1.34 7.60 1030kg 27900s

452

Bitals km m WmaRe so R2

Rit MI R 2.274 10 m

R
2,725hL f

R 1 93 10 m

R2 Mg R 0 34 10 m

N ER 4 35 10 5m s

Nz 26 6 10 m s


