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oz tt_a_yv Z = 5o where F = F(r), r = ax?+y?+ 22,

Equations of motion of a point mass under gravitational force.
The equations can be rewritten in the vector form

F'(r)

ri,=gradF or rj, = r,

wherer = (z,v, 2).

1°. Firstintegrals:
(r’)>=2F(r)+Cy (law of conservation of energy),
[rxrj]=C (law of conservation of areas),
(r)=0 (trajectories are plane curves).

2°. Solution:
r =arcosp +brsing.

Here, the constant vectoasandb must satisfy the conditions
lal =b[=1, (alb)=0,

and the functions = r(t) andy = ¢(t) are defined by the relations

rdr dr
t:/ + (Y, <,0:C'3/ ,  C3=]C|,
V2r2F(r) + Cir? - C3 rv/2r2F(r) + C1r? - C3
whereC1, C5, andC} are arbitrary constants.
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