
27. (a) We note that rC (the distance from the origin to sphere C, which is the same as the separation
between C and B) is 0.8, rD = 0.4, and the separation between spheres C and D is rCD = 1.2
(with SI units understood). The total potential energy is therefore

−GMBMC

r2
C

− GMBMD

r2
D

− GMCMD

r2
CD

= −1.3 × 10−4 J

using the mass-values given in problem 12.

(b) Since any gravitational potential energy term (of the sort considered in this chapter) is necessarily
negative (−GmM/r2 where all variables are positive) then having another mass to include in the
computation can only lower the result (that is, make the result more negative).

(c) The observation in the previous part implies that the work I do in removing sphere A (to obtain
the case considered in part (a)) must lead to an increase in the system energy; thus, I do positive
work.

(d) To put sphere A back in, I do negative work, since I am causing the system energy to become more
negative.
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