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Camera tracks inertial reference frame 
 

 

Σ𝐅⃑𝐅 = 𝟎𝟎��⃑  
 
Σ𝐅⃑𝐅 ≠ 𝟎𝟎��⃑  

𝐚𝐚�⃑ = 𝟎𝟎��⃑  
 
𝐚𝐚�⃑ ≠ 𝟎𝟎��⃑  

 
Newton’s first 
law is not 
violated. 

 

 

Camera tracks non-inertial reference frame 
 

 

Σ𝐅⃑𝐅 = 𝟎𝟎��⃑  
 
Σ𝐅⃑𝐅 ≠ 𝟎𝟎��⃑  

𝐚𝐚�⃑ ≠ 𝟎𝟎��⃑  
 
𝐚𝐚�⃑ = 𝟎𝟎��⃑  

 
Newton’s first 
law is violated. 

 

 

Tell a lie while camera tracks non-inertial reference frame 
 

Add a fictitious force to each mass 
to make it seem as though Newton’s 
first law is not violated in this frame. 

Magnitude:  𝐹𝐹FICT = 𝑚𝑚𝑎𝑎NON−INERTIAL 
Direction: Opposite acceleration of non-inertial 

frame relative to inertial frame 
 

 

Σ𝐅⃑𝐅 ≠ 𝟎𝟎��⃑  
 
Σ𝐅⃑𝐅 = 𝟎𝟎��⃑  

𝐚𝐚�⃑ ≠ 𝟎𝟎��⃑  
 
𝐚𝐚�⃑ = 𝟎𝟎��⃑  

 
Newton’s first 
law no longer 
appears to be 
violated. 

 

 

Vocabulary 
 

Apparent gravitational force: 
 

𝐅⃑𝐅G + 𝐅⃑𝐅FICT = 𝐅⃑𝐅G EFFECTIVE 


