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Curl of a vector field 

 

is defined as a vector whose magnitude is maximum of the net circulation per unit 

area when the area tends to zero and its direction is the normal direction to the 

area when the area is oriented in such a way so as to make the circulation 

maximum. 

  

Therefore, we can write: 
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The negative sign is because of the fact that the direction of traversal reverses. 

Similarly, 
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Stoke's theorem : 

 

Proof: Let us consider an area S that is subdivided into large number of cells as 

shown in the figure 1.21. 
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Let kth cell has surface area Sk and is bounded path Lk while the total area is 

bounded by path L. As seen from the figure that if we evaluate the sum of the line 

integrals around the elementary areas, there is cancellation along every interior 

path and we are left the line integral along path L. Therefore we can write, 
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