
Answer on Question #75295 – Math – Calculus 

Question 

Using Stokes’ Theorem evaluate the line integral ∫ F.dl where F = < 𝑦, 𝑥𝑧3,  −𝑧𝑦3 > 

and C is a circle 𝑥2 + 𝑦2 = 4, in the plane z = − 3? 

 

Solution 

 

Stokes’ Theorem: 
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= 〈−3zy2 − 3xz2, 0, z3 − 1〉 

dS⃗ = n⃗  dA 

 r = 〈x, y, −3〉 → rx⃗⃗  ⃗ = 〈1,0,0〉, ry⃗⃗  ⃗ = 〈0,1,0〉 → rx⃗⃗  ⃗ × ry⃗⃗  ⃗ = |
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| = 〈0,0,1〉 → n⃗ =
rx⃗⃗  ⃗ × ry⃗⃗  ⃗

‖rx⃗⃗  ⃗ × ry⃗⃗  ⃗‖

= 〈0,0,1〉 

the surface S be the part of the plane z=-3 bounded by the circle. Obviously, that the unit normal 

vector is n⃗ = k⃗ = 〈0,0,1〉 

 ∇ × F⃗ ∙ n⃗ = (−3zy2 − 3xz2) ∙ 0 + 0 ∙ 0 + (z3 − 1) ∙ 1 = z3 − 1 

x = R cos 𝜃 , y = R sin 𝜃 , z = −3, d𝐴 = |
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| 𝑑𝑅 𝑑𝜃 = 𝑅 𝑑𝑅 𝑑𝜃 

 𝑥2 + 𝑦2 ≤ 4  →   0 ≤ 𝑅 ≤ 2, 0 ≤ 𝜃 ≤ 2𝜋 

So 
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= −28 ∙ 4𝜋 = −112𝜋 

Answer:  ∮ F⃗ ∙ dr 
𝐶

= −112𝜋. 
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