
 

 

Uniformly Rotating Frame: Laws of Physics in Rotating Coordinate Systems:  
 
Any rotating frame is an accelerated frame and that is why any rotating frame is itself a 

non inertial frame. Thus as shown in figure if we consider two frames S and S’ be such that 

the frame S is at rest which is inertial frame and the other frame S’ is rotating accelerated 

frame which is non inertial.  

For the instantaneous position vectors    and       of the same particles position P with 

respect to the frame S and S’ respectively we have  
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finally we get   

 
    

  
        

    

  
       

    

  
   

    

  
   

    

  
    

    

  
                                 

That is          
    

  
        

    

  
                     

 

  
        

 

  
             

This is the relation between the time derivative operators in fixed frame and in rotating 

frame.   

Development of Centrifugal Force and Coriolis Force in a Rotating Frame:  
 
We take a rotating accelerated (non inertial) frame in which we 

take a particle moving with velocity    . So if the motion of this 

particle be observed or be studied from both the frame S and S’ 

where S is inertial and S’ is non inertial frame then the 



 

 

acceleration of that moving particle as measured from inertial frame – S is given by  

     
    

   
      

 

  
         

   

  
           

 

  
              

   

  
                

So we have          
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finally acceleration        
    

   
      

    

   
       

      

  
                  

   

  
                        

Thus for particle’s velocity in rotating frame               
   

  
     we have the acceleration  

     
    

   
       

      

  
                                            

  
    

   
       

      

  
                                      

 Multiplying both sides of this equation by the mass m of the particle we get  

  
    

   
       

    

   
        

      

  
                                            

And this equation can be written as  

          
      

  
                                            

Or,               
      

  
                                                    

Finally we have the effective force on the moving particle as observed from the rotating 

non inertial frame is                                                  which is actually the 

resultant of the actual force acting on it and other three fictitious or pseudo forces 

developed in that moving particle in non inertial rotating frame. These three fictitious 

forces developed in a particle moving in rotating frame are respectively  

              
      

  
           Euler force,                                Coriolis force  

                                      Centrifugal force   

 


