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8. x′′
tt = kxr–3, y′′

tt = kyr–3, where r =
√

x2 + y2.

Equation of motion of point mass in thexy-plane under gravitational force.
On proceeding to polar coordinates by the formulas

x = r cosϕ, y = r sinϕ, r = r(t), ϕ = ϕ(t),

one can obtain the first integrals

r2ϕ′t = C1, (r′t)
2 + r2(ϕ′t)

2 = −2kr−1 + C2,

whereC1 andC2 are arbitrary constants. Integrating further, withC1 ≠ 0, yields

r[C cos(ϕ − ϕ0) − k] = C2
1 , C2 = C2

1C2 + k2.

This equation describes conical sections. The functionϕ(t) can be determined using either first
integral.
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