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Chapter 13  Solutions

For two 70-kg persons, modeled as spheres,
c _omm, _ (6.67" 10" N>m?/kg”)(70kg)(70kg)
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(@) At the midpoint between the two objects, the forces exerted by the 200-kg and 500-kg
objects are oppositely directed,

Gm,m
and from F=—32

r

G(50.0 kg)(500 kg - 200 kg)

we have é_ F= (0z00m ) =| 250" 10° N | toward the 500-kg object.
200 m

(b) At a point between the two objects at a distance d from the 500-kg objects, the net force on
the 50.0-kg object will be zero when

G(50.0kg)(200 kg) _ G(50.0 kg)(500 kg)
(0.400m - d)’ d’
To solve, cross-multiply to clear of fractions and take the square root of both sides. The

resultis d :| 0.245m from the 500-kg object tow ard the smaller object |.

The force exerted on the 4.00-kg mass by the 2.00-kg mass is 1y
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The force exerted on the 4.00-kg mass by the 6.00-kg mass is —— 303 —t—t— —
directed to the left ‘6+‘5 6.00kg—?’-f-2—+-1-+- 0
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Therefore, the resultant force on the 4.00-kg mass is F, =F,, +F,, = ( 10.07+ 5.93j)' 10" N

=741 10" N

(1.50kg)(15.0" 10° kg)
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MG 9.80 m/s;2 5
P13.9 a= = =|0.613 m/s” | toward the Earth.
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