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Exam 1 Formulas 
Polymer Rheology Prof. Faith Morrison 

Rate of deformation tensor:   

Rate of deformation:   

Tensor magnitude:     
:

 

Total stress tensor:   

Navier-Stokes Equation:  gvpvv
t

v  
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Cauchy Momentum Equation:  gpvv
t

v  





 



Continuity Equation:  v
t







Newtonian, incompressible constitutive equation:  

Fluid force  on a surface S: 

⋅

Flow rate 	through a surface S: 

⋅  

Fluid torque  on a surface S: (  is the lever arm vector from the axis of rotation to the point of application of the force) 

⋅

(Bird, UR sign convention on stress) 

(Bird, UR sign convention on stress) 

(Bird, UR sign convention on stress) 

(Bird sign convention on stress) 

(Bird, UR sign convention on stress) 
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Table of Integrals 

					 	is	a	constant 

 

 

	 	 	  

Miscellaneous 
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Cylindrical Coordinate System:  Note that the -coordinate swings around the -axis and 
the -coordinate is perpendicular to the z-axis. 

Spherical Coordinate System:  Note that the -coordinate swings down from the -axis 
and the -coordinate emits radially from the origin to the point; these are different from their 
definitions in the cylindrical system above. 
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Cylindrical Coordinates 
System Coordinates Basis vectors 
Cylindrical    

Cylindrical   

Cylindrical   

Cylindrical    

Cylindrical   

Cylindrical   

Spherical Coordinates 
System Coordinates Basis vectors 
Spherical  	  

Spherical   

Spherical   	  

Spherical   

Spherical 
 

 

Spherical    
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