
Visualization of a Line Integral  

of a Scalar Field in R2 

 

Applications:  

Area of one side of the shape shown. 

Average value. 

Center of Mass. 
 

 

 

 

 



Visualizations of a Line Integral  

of a Vector Field 
 

 

 

 

Applications:  

Work done by the vector field on an object moving 

along the curve. 

The flow of the vector field in the direction of the 

curve. 
 

 

 



Visualizations of a Surface Parameterization Facts 

 

 

 

 

 

 

 



Visualization of a Surface Integral  

of a Scalar Field in R3 
 

 

 

 

Applications:  

Surface area, Average value, center of mass. 

 

 

 



 

Visualizations of a Surface Integral  

of a Vector Field 

 

  

 
 

 

 

 



Applications and Interpretations of a Surface 

Integral of a Vector Field 

The surface integral of a vector field measure 

the “flux” across the surface. 

 For a velocity vector field of a fluid, this gives 

the rate of flow through the surface. 

 For an electric field, this gives the electric 

flux through the surface.  Guass’ Law states 

that net charge on a closed surface is

 
 If u(x,y,z) is the temperature at each point, 

then the heat flow is defined to be the vector 

field and the rate of 

heat flow across the surface S is given by  

 


