Solutions

Each answer shows the steps, then the result.

2.1

o the work done per unit mass in bringing a small test mass from infinity to that
point

2.2

 gravity is attractive, so it does the work as the mass moves in from infinity (where
¢ = 0); the potential therefore becomes negative

2.3

o Jkg!

2.4

e Ep=—GMm/r
3.1 B

» gravitational potential is defined as zero at infinity
o A would be a surface value; C is a typical Earth-surface ¢; D is not the definition

3.2
e $=—-GM/R
6.67 x 10711 N m? ke 2)(6.0 x 1024 k
cb:—( . 64m>< 1%6 )(6.0 g) — _63x107 J kg !
. m
3.3

e Ep=—GMm/r

(6.67 x 107" N m* kg ?)(6.0 x 10%* kg)(1200 kg)

=—-69x10"J
7.0 x 10 m %

Bp=—

3.4

« as r decreases, —GMm/r becomes more negative

o the masses are more tightly bound — more work would be needed to separate them
to infinity

3.5
° AEP = GM??’L(]./’I"l — 1/T2)
1 1 1 1

— = — =714 x 108 m™!
1 70x105m 1.4 x 107 m % m

2.86 x 1010 J
M = =6.0 x 10* k
(6.67 x 10~ N m2kg 2)(1000 kg)(7.14 x 10-8 m~1) s
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