
16.8 Videos Guide 
 
16.8a 
Theorem (statement): 

• Stokes’ Theorem: ∫ 𝐅 ∙ 𝑑𝐫 = ∬ curl	𝐅	
" ∙ 𝑑𝐒	

# , where 𝐶 is the positively oriented 
piecewise-smooth boundary curve of 𝑆, an oriented piecewise-smooth surface 

• Green’s Theorem as a special case of Stokes’ Theorem via a vector form of Green’s 
Theorem 

0𝐅 ∙ 𝑑𝐫
	

#
=1curl	𝐅

	

"
∙ 𝑑𝐒 = 1(curl	𝐅) ∙ 𝐤	𝑑𝐴

	

$
 

• Note that 𝑑𝐒 = 𝐧𝑑𝑆 = (𝐫% × 𝐫&)	𝑑𝐴, where 𝐧 is a unit normal vector and 𝐫% × 𝐫& is 
simply a normal vector to the surface 𝑆 

 
Exercises: 
16.8b 

• Verify that Stokes’ Theorem is true for the given vector field 𝐅 and surface 𝑆. 
𝐅(𝑥, 𝑦, 𝑧) = −2𝑦𝑧	𝐢 + 𝑦	𝐣 + 3𝑥	𝐤, 
𝑆 is the part of the paraboloid 𝑧 = 5 − 𝑥' − 𝑦' that lies above the plane 𝑧 = 1, 
oriented upward 

 
16.8c 

• Use Stokes’ Theorem to evaluate ∬ curl	𝐅	
" ∙ 𝑑𝐒. 

𝐅(𝑥, 𝑦, 𝑧) = 𝑥' sin 𝑧 	𝐢 + 𝑦'	𝐣 + 𝑥𝑦	𝐤, 
𝑆 is the part of the paraboloid 𝑧 = 1 − 𝑥' − 𝑦' that lies above the 𝑥𝑦-plane, oriented 
upward 

 
16.8d 

• Use Stokes’ Theorem to evaluate ∫ 𝐅 ∙ 𝑑𝐫	
# . In each case 𝐶 is oriented counterclockwise 

as viewed from above. 
o 𝐅(𝑥, 𝑦, 𝑧) = 𝐢 + (𝑥 + 𝑦𝑧)	𝐣 + G𝑥𝑦 − √𝑧I	𝐤, 

𝐶 is the boundary of the part of the plane 3𝑥 + 2𝑦 + 𝑧 = 1 in the first octant 
 
16.8e 

o 𝐅(𝑥, 𝑦, 𝑧) = 2𝑦	𝐢 + 𝑥𝑧	𝐣 + (𝑥 + 𝑦)	𝐤, 
𝐶 is the curve of intersection of the plane 𝑧 = 𝑦 + 2 and the cylinder 	
𝑥' + 𝑦' = 1 


