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Stokes’ Theorem continued (16.8) 
 

Theorem: ∫ 𝐹 ∙ 𝑑𝑟
𝐶

= ∬ (∇ × 𝐹)
𝑆

∙ 𝑑𝑆 

 

𝐹(𝑥, 𝑦, 𝑧) = 〈1, 𝑥 + 𝑦𝑧, 𝑥𝑦 − √𝑧〉 
C is the boundary of the part of the plane 3𝑥 + 2𝑦 + 𝑧 = 1 in the first octant. 
 

𝐺 = 3𝑥 + 2𝑦 + 𝑧 − 1 → ∇𝐺 = 〈3,2,1〉 
 

∇ × 𝐹 = ||

𝑖 𝑗 𝑘
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1 𝑥 + 𝑦𝑧 𝑥𝑦 − √𝑧

|| = (𝑥 − 𝑦)𝑖 − (𝑦 − 0)𝑗 + (1 − 0)𝑘 = 〈𝑥 − 𝑦,−𝑦, 1〉 

 

∬ 〈𝑥 − 𝑦,−𝑦, 1〉 ∙
𝑆
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Example. 
 

𝐹(𝑥, 𝑦, 𝑧) = 〈𝑥𝑦, 2𝑧, 3𝑦〉 
C is the curve of intersection of the plane 𝑥 + 𝑧 = 5 and the cylinder 𝑥2 + 𝑦2 = 9. 
 
(𝑟(𝑡) = 〈3 cos 𝑡 , 3 sin 𝑡 , 5 − 3 cos 𝑡〉) 
 

∇ × 𝐹 = ||

𝑖 𝑗 𝑘
𝜕

𝜕𝑥

𝜕

𝜕𝑦

𝜕

𝜕𝑧
𝑥𝑦 2𝑧 3𝑦

|| = (3 − 2)𝑖 − (0 − 0)𝑗 + (0 − 𝑥)𝑘 = 〈1,0, −𝑥〉 

𝑛 = 〈1,0,1〉 
 

∬ 〈1,0,−𝑥〉 ∙
𝑆

〈1,0,1〉𝑑𝐴 =∬ 1+ 0 − 𝑥𝑑𝐴
𝑆

= ∫ ∫ (1 − 𝑟 cos 𝜃)𝑟𝑑𝑟𝑑𝜃
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∫ ∫ 𝑟 − 𝑟2 cos 𝜃 𝑑𝑟𝑑𝜃
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Exam #3 ends here. 
 
 


