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CONCEPT: Black Holes 

blank A black hole has enormous mass in a relatively tiny space. Not even light can escape! 
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PRACTICE: Astronomers have found a small, but incredibly massive object at the center of our Milky Way galaxy, and 

suspect it is a black hole. A cloud of gas orbits this object at 1.8×105 m/s every 78,500 years. a) What is the mass of this 

alleged black hole? b) How large is this black hole? 
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EXAMPLE: Suppose the Sun were instantly replaced by an Earth-sized black hole. What would the net acceleration of 

objects on Earth be due to this black hole? Assuming the Earth stayed in place, would you be lifted off the Earth’s surface? 

 EQUATIONS CONSTANTS 

𝐅𝐆 = 
𝐆𝐦𝟏𝐦𝟐 

𝐫𝟐
     𝐫 = 𝐑 + 𝐡  G = 6.67×10-11 

𝐦𝟑 

𝐤𝐠⋅𝐬𝟐
 

ME = 5.97×1024 kg 

RE = 6.37×106 m 

rSun-Earth = 1.5×1011 m 

c = 3×108 m/s 

𝐠𝐬𝐮𝐫𝐟 =
𝐆𝐌 

𝐑𝟐         𝐠 = 
𝐆𝐌 

𝐫𝟐
 

𝐑𝐒 = 
𝟐𝐆𝐌𝐁𝐇 

𝐜𝟐   


