
Lecture 5-4C: 
Solving for Rotational & Translational Motion 



Translational Quantities Rotational Quantities 

Both can be solved with a Newtonian 
Force approach 



Newtonian Force Approach for  
Rotation & Translation Problems 
1.  Write down your knowns, what you are solving, the type of 

problem, and make predictions for the motion 
2.  Break down system into key interacting parts 
3.  For each part, draw a force diagram taking into account 

action-reaction pairs and labeling where force is applied 
4.  Choose a convenient inertial coordinate system, with careful 

attention to the origin of system 
5.  Write down equations of motion (ΣF = ma and Στ = Iα) along 

each coordinate axis, with the rotation axis passing 
through coordinate system origin; and calculate I 

6.  If necessary, write down any constraint equations, including 
those coupling translational to rotational motion 

7.  Solve for unknowns, being careful with units 
8.  If a ≠ 0 or α ≠ 0, solve for motion using kinematic relations 
9.  Check your answers for units, predictions & extreme values 



Predictions:  
●  acceleration will be < g 
●  spin will increase in 

translational speed and 
rotational speed (a, α > 0) 

Example: Unwinding Spool 
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How is the translational and 
rotational motion coupled for an 
unwinding spool of string? 
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