
 

 

Answer on Question #52366 - Math – Multivariable Calculus 

Evaluate the circulation of 𝐹 around 𝐶1, ∮ 𝐹 ∙ 𝑑𝑠
𝐶1

, if 

∮ 𝐹 ∙ 𝑑𝑠

𝐶2

= 3𝜋       ∮ 𝐹 ∙ 𝑑𝑠

𝐶3

= 4𝜋 

and 𝐜𝐮𝐫𝐥𝑧(𝐹) ≡ 9 on the shaded region. 

 

Solution: 

According to the Stokes’ theorem 

∮ 𝐹 ∙ 𝑑𝑠

𝐶1−𝐶2−𝐶3

= ∬|𝐜𝐮𝐫𝐥𝑧(𝐹)|𝑑Σ

Σ

, 

where Σ – is the shaded region. Since |𝐜𝐮𝐫𝐥𝑧(𝐹)| = 𝑐𝑜𝑛𝑠𝑡 = 9, we obtain 

∬|𝐜𝐮𝐫𝐥𝑧(𝐹)|𝑑Σ

Σ

= |𝐜𝐮𝐫𝐥𝑧(𝐹)| ∙ 𝐴, 

where 𝐴  is the area of shaded region, which is 

𝐴 = 𝜋(5)2 − 𝜋(1)2 − 𝜋(1)2 = 23𝜋 

Therefore, 

∮ 𝐹 ∙ 𝑑𝑠

𝐶1−𝐶1−𝐶1

= ∮ 𝐹 ∙ 𝑑𝑠

𝐶1

− ∮ 𝐹 ∙ 𝑑𝑠

𝐶2

− ∮ 𝐹 ∙ 𝑑𝑠

𝐶3

= ∬|𝐜𝐮𝐫𝐥𝑧(𝐹)|𝑑Σ

Σ

 

∮ 𝐹 ∙ 𝑑𝑠

𝐶1

= ∮ 𝐹 ∙ 𝑑𝑠

𝐶2

+ ∮ 𝐹 ∙ 𝑑𝑠

𝐶3

+ |𝐜𝐮𝐫𝐥𝑧(𝐹)| ∙ 𝐴 = 3𝜋 + 4𝜋 + 23𝜋 = 30𝜋 
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Answer: 30𝜋. 
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