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If a particle moves in a central force field, 1its path must
be a plane curve.

Let F' = f(r)r; be the central force field. Then because

r1 1s 1n the direction of the position vector r,
rx F =0

Since F'=m d-ﬁ/ dt. this becomes

X di/dt =0 — z—(_} X U)
dt

Integrating, we get




For a particle moving in a central force field, the angular
momentum must be conserved.

Multiplaying by mass m,

m(r X 7) =n vh

The left side 1s the angular momentum, and the right
side 1s a constant vector. Hence the proof.
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The velocity 1in polar coordinates 1s

rH@l

The acceleration in polar coordinates is

i = ";‘ (7 — )7, + (rf + 270)6,
{

So the equation of motion for a particle in a central
forice field is [mass| [acceleration] = [net force]

m(r — T‘.H:z.)ﬂ — (_'?‘é + 276 ) é1 = f(r)r




Thus, separating the r1 and the 6, parts
m(r — }’5‘) = f(r)
m(?é’ - )TH) =0

For the 6, part,

m d

T??(TH + );'H) m —(r 20 2??6’) - (r‘b’) =
r rodt

Thus —( _H) 0, and so

) *
r<6 = h = constant
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For two bodies m; and m», we have

 :as:a=msy:mq: (mqg+ mo)

m1mso
miay; = Moy = ——a = Jd
mq + Mo

where 1 = myms/(my; +ms) is the reduced mass.
1/pp=1/my+ 1/ms




Consider the motion of m, around the center of mass

[centripetal force] =fmutual gravitation force]

y )

P? mi(my + mo) a?

5 (m1 + mo) = constant

e
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(AU)

0.3871 0.2408
0.7233 0.6152
1.0000 1.0000
1.5237 1.8809
2.7656 4.603
5.2034 11.862
9.5371 29.458
19.1913 84.01
30.0690 164.79
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