
Physics 103


Assignment 13

13.1.
Identify and Set Up:   Use the law of gravitation, Eq. (13.1), to determine 
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 the radius of the moon’s orbit around the earth is given in Appendix F as 
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 The moon is much closer to the earth than it is to the sun, so take the distance 
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 of the moon from the sun to be 
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 the radius of the earth’s orbit around the sun.
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Evaluate:   The force exerted by the sun is larger than the force exerted by the earth. The moon’s motion is a combination of orbiting the sun and orbiting the earth.


13.6.
Identify:   The net force on A is the vector sum of the force due to B and the force due to C. In part (a), the two forces are in the same direction, but in (b) they are in opposite directions.
Set Up:   Use coordinates where 
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 is to the right. Each gravitational force is attractive, so is toward the mass exerting it. Treat the masses as uniform spheres, so the gravitational force is the same as for point masses with the same center-to-center distances. The free-body diagrams for (a) and (b) are given in Figures 13.6a and 13.6b. The gravitational force is 
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	Figure 13.6


Execute:   (a) Calling 
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 the force due to mass B and likewise for C, we have 
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 and 
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 The net force is 
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 to the right.
(b) Following the same procedure as in (a), we have 
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The net force on A is 
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 to the left.

Evaluate:   As with any force, the gravitational force is a vector and must be treated like all other vectors. The formula 
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 only gives the magnitude of this force.

13.7.
Identify:   The force exerted by the moon is the gravitational force, 
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 The force exerted on the person by the earth is 
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Set Up:   The mass of the moon is 
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Execute:   (a) 
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(b) 
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Evaluate:   The force exerted by the earth is much greater than the force exerted by the moon. The mass of the moon is less than the mass of the earth and the center of the earth is much closer to the person than is the center of the moon.

13.12.
Identify:   Apply Eq. (13.4) to the earth and to Venus. 
[image: image29.wmf].

wmg

=


Set Up:   
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Execute:   (a) 
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Evaluate:   The mass of the rock is independent of its location but its weight equals the gravitational force on it and that depends on its location.

13.17.
Identify:   The escape speed, from the results of Example 13.5, is 
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Set Up:   For Mars, 
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Execute:   (a) 
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(c) Both the kinetic energy and the gravitational potential energy are proportional to the mass of the spacecraft.

Evaluate:   Example 13.5 calculates the escape speed for earth to be 
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 This is larger than our result for Mars and less than our result for Jupiter.

13.19.
Identify:   Apply Newton’s second law to the motion of the satellite and obtain an equation that relates the orbital speed 
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 to the orbital radius r.

Set Up:   The distances are shown in Figure 13.19a.
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	The radius of the orbit is 
[image: image46.wmf]E

.

rhR

=+



[image: image47.wmf]566

7.8010m6.3810m7.1610m.

r

=´+´=´



	Figure 13.19a
	
	


The free-body diagram for the satellite is given in Figure 13.19b.
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	(a) Execute:   
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	Figure 13.19b
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(b) 
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Evaluate:   Note that 
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 is the radius of the orbit, measured from the center of the earth. For this satellite r is greater than for the satellite in Example 13.6, so its orbital speed is less.
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