Solution to Multiple Choice Question 10 in Chapter 14, part (c)

A and D are circular orbits, with the radius of D smaller than that of A.
C and D are elliptical, and the farthest distance form the Sun for each of
them is the radius of orbit A. The distance of closest approach for C is the
same as the radius of orbit D, but the distance of closest approach for B is
within the orbit of D.

(c) On which orbit is the largest speed acquired.

For any given orbit, call R farthest point and r nearest point, and write
L for the angular momentum. Then both
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must be true.
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so that
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If R is equal for two orbits, then smaller r has smaller angular momentum.

But at the point of nearest approach, L = mur, so
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so smaller r has larger velocity (assuming equal R).



