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Chapter 13     Solutions 
 
 
 
P13.1 For two 70-kg persons, modeled as spheres, 
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P13.3 (a) At the midpoint between the two objects, the forces exerted by the 200-kg and 500-kg 

objects are oppositely directed,  
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(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 
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 To solve, cross-multiply to clear of fractions and take the square root of both sides.  The 
result is  0.245 m  from the 500-kg object tow ard the smal ler objectd = . 

 
 
P13.5 The force exerted on the 4.00-kg mass by the 2.00-kg mass is 

directed upward and given by 
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 The force exerted on the 4.00-kg mass by the 6.00-kg mass is 

directed to the left 
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FIG. P13.5 

 

 Therefore, the resultant force on the 4.00-kg mass is ( ) 11
4 24 64

?10.0 5.93 10  N−= + = − + ×F F F i j
r r r

. 

P13.7 ( ) ( ) ( )
( )

3
11 2 2 10

22 2

1.50 kg 15.0 10  kg
6.67 10  N m kg 7.41 10  N

4.50 10  m
GMmF

r

−
− −

−

×
= = × ⋅ = ×

×
 

 
 



2 

 

P13.9 
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