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of the planet. Using the principles of conservation of energy and
angular momentum, show that

vo = (5GM/4R)'/2

13-8 A particle moves under the influence of a central atfractive
force, —k/r3. At a very large (effectively infinite) distance away, it
has a nonzero velocity that does not point toward the center. Con-
struct the effective potential-energy diagram for the radial component
of the motion. What conclusions can you draw about the dependence
on r of the radial component of velocity ?

13-9 A satellite in a circular orbit around the earth fires a small
rocket. Without going into detailed calculations, consider how the
orbit is changed according to whether the rocket is fired (a) forward;
(b) backward; (c) toward the earth; and (d) perpendicular to the

__plane of the orbit-— -

“13-11 The elliptical orbit of an earth satellite has major axis 2a and

13-10 Two spacecraft are coasting in exactly the same circular orbit
around the earth, but one is a few hundred yards behind the other.
An astronaut in the rear wants to throw a ham sandwich to his partner
in the other craft. How can he do it? Qualitatively describe the
various possible paths of transfer open to him. (This question was
posed by Dr. Lee DuBridge in an after-dinner speech to the American
Physical Society on April 27, 1960.)

f

minor axis 2b. The distance between the earth’s center and the other
focus is 2¢. The period is T.

(a) Verify that b = (a2 — ¢2)1/2,

(b) Consider the satellite at perigee (r1 = a — ¢) and apogee
(r2 = a + ¢). At these two points its velocity vector and its radius
vector are at right angles. Verify that conservation of energy implies
that

2 GMm

1 vy 2 GMm
3 —

mve~ — = F
a—-¢c¢ a-+ c

Doj=

Verify also that conservation of angular momentum implies that

2 = 3e = oor = Ha + o

(c) From the above relationships, deduce the following results,
corresponding to Egs. (13-36) and (13-39) in the text:

T? = 472a3/GM  and E = —GMm/2a

13-12 A satellite of mass m is in an elliptical orbit about the earth.
When the satellite is at its perigee, a distance Ro from the center of




