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tangential component
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EVERY BODY PERSEVERES

The comet of 1680— “as observed by Flamsteed” and “corrected by Dr.
Halley.” Newton also collated sightings by Ponthio in Rome, Gallet in

Avignon, Ango at La Fleche, “a young man” at Cambridge, and Mr.
Arthur Storer near Hunting Creek, in Maryland, in the confines of Vir-
ginia. “Thinking it would not be improper, I have given . . . a true repre-
sentation of the orbit which this comet described, and of the tail which it
emitted in several places.” He concludes that the tails of comets always rise
away from the sun and “must be derived from some reflecting matter”

smoke, or vapor.
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FIGURE 8-5 The effective potential for gravitational attraction V(r) is composed of
the real potential —k /rterm and the centrifugal potential energy
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Hyperbola, £ > 1
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A planet P follows an elliptical orbit.

The sun S 1s at one
focus of the ellipse.
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There 1s nothing at
the other focus.




(a)

Planetary orbit

Neptune
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The equation for the path of a particle moving under the influence of a central
force whose magnitude is inversely proportional to the square of the distance be-
tween the particle and the force center can be obtained (see Equation 8.17) from

j (1/72) dr
a(r) = \/ + constant (8.38)

The integral can be evaluated if the variable is changed to u = I/r (see Problem
8-2). If we define the origin of @ so that the minimum value of ris at 8 = 0, we
find

12
21
pk v
cosf = = (8.39)
1+ 25
pk?
Let us now define the following constants:
2 )
a=—
uh 5 | (8.40)
E=L\/1+—;
KB
Equation 8.39 can thus be written as
Z=1+ccosh (8.41)
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FIGURE 85 The effective potential for gravitational attraction V(r) is composed of
the real potential —k/rterm and the centrifugal potential energy
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FIGURE 89 The geometry of elliptic orbits is shown in terms of parameters «, g, a,
and b Pand P’ are the foci.

and P’ are the foci. From this diagram, we see that the apsidal distances (7, and
Tmax @8 Measured from the foci to the orbit) are given by

)
r =gl —8) = —
1 + &
> (8.44)
Tmax = @(l + &) =
1 — g












