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1. (a) What is the minimum speed, relative to the Sun, necessary for a spacecraft to escape the solar system if it starts at the Earth’s orbit? (b) Voyager 1 achieved a maximum speed of 125 000 km/h on its way to photograph Jupiter. Beyond what distance from the Sun is this speed sufficient to escape the solar system?
 (a)	The escape velocity from the solar system, starting at Earth’s orbit, is given by

			
	(b)	Let x represent the variable distance from the Sun. Then,

			

		If  then 

			
		Note that at or beyond the orbit of Mars, 125 000 km/h is sufficient for escape.






							
2. [image: ]A carpenter’s square has the shape of an L as shown in Figure. Locate its center of gravity.
Ans:
The coordinates of the center of gravity of piece 1 are


				 and 
	The coordinates for piece 2 are


				 and 
	The area of each piece is


 and 
	And the mass of each piece is proportional to the area. 
	Thus,

			
	and
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v = 2MSunG



x
   →    x = v2



2MSunG
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v = 125 000 km



3 600 s
= 34.7 m/s,











oleObject3.bin

image5.emf



  



x = v2



2MSunG
= 34.7 m/s( )2



2 1.99× 1030  kg( ) 6.67 × 10−11  N ⋅m2 /kg2( )
= 2.20× 1011  m
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  x1 = 2.00 cm
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  y1 = 9.00 cm
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  x2 = 8.00 cm
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  y2 = 2.00 cm
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  A1 = 72.0 cm2
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  A2 = 32.0 cm2











oleObject10.bin

image13.emf



  



xCG = mixi∑
mi∑



=
72.0 cm2( ) 2.00 cm( )+ 32.0 cm2( ) 8.00 cm( )



72.0 cm2 + 32.0 cm2



= 3.85 cm
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yCG = miyi∑
mi∑



=
72.0 cm2( ) 9.00 cm( )+ 32.0 cm2( ) 2.00 cm( )



104 cm2



= 6.85 cm
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vsolar escape =
2MSunG



RSun



=
2 1.99× 1030  kg( ) 6.67 × 10−11  N ⋅m2 /kg2( )



1.50× 109  m



= 42.1 km/s











