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Quantity Translational Rotational  
Position S=rθ  s

r
=θ  

s = length of arc 
r = radius 
θ  = angle in radians 

Velocity 
tv  = Linear (tangential) velocity 
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=a/r α = angular 

acceleration 

ca = Radial (Centripetal) 
acceleration 
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Mass m 2
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I m r=∑  I =moment of inertia 

(rotational inertia) 
im  = mass of particles 
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Kinetic energy k 21
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Parallel axes theorem  2
CMI I MD= +  M = total mass 

D = distance 
Linear momentum P= mv  mvr I= ω  

L=RXP=Iω =l1+l2+… 
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τ ext  = 0, Ltot

 
 = constant 

Linear impulse J= F t  tτ   
Work w = F s  w = τ θ   
Power p = F v  p = τ ω   

 



 

 
 

 

1- Torque is a vector.  
2- Torque is positive when the body rotate counterclockwise (convention) 
3- Torque is negative when the body rotate clockwise (convention) 

SI unit of torque is N.m (same as the work); but Never use Joules as a unit of torque, because Joules is a unit of work. 

 Force causes linear acceleration. 
 Torque causes angular acceleration. 
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