CHAPTER 3. INTEGRATION OF THE EQUATIONS OF MOTION §15 PROBLEM 1.

§15 KEPLER’S PROBLEM

PROBLEM 1.

Find the time dependence of the co-ordinates of a particle with energy £ = 0 moving in a parabola
in a field U = —a/r.

SoLUTION: From formula (14.6) of the book, we have the integral
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We use the substitution
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It is important to specify that the parameter n varies from —oo to oco. Using Eq. (3.8) and
cos ¢ = L 1,
r
it is possible to find the Cartesian co-ordinates
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and
y=vr?—a?=pny.

The parametric form of the required dependence are thus
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