
Answer on Question #73691 – Math – Calculus 

Question 

Using Stokes' Theorem evaluate the line integral integrate at C F.dI where F= you+ xz^3 .j - 

zy^3 .k and C is circle x^2+y^2=5 in the plane z=-3. 

Solution 

𝐹⃗(𝑥, 𝑦, 𝑧) = 𝑖 + 𝑥 ∙ 𝑧3 ∙ 𝑗 − 𝑧 ∙ 𝑦3 ∙ 𝑘⃗⃗ 

Boundary (C): 

𝑥2 + 𝑦2 = 5 𝑎𝑛𝑑  𝑧 = −3 

(
𝑥

√5
)2 + (

𝑦

√5
)2 = 1 

Parameterize (0 ≤ 𝑡 ≤ 2𝜋):  

𝑥 = √5 cos(𝑡) 

𝑦 = √5sin (𝑡) 

𝑑𝑥

𝑑𝑡
= −√5sin (𝑡) 

𝑑𝑦

𝑑𝑡
= √5𝑐𝑜s (𝑡) 

A vector equation of C is: 

𝑟(𝑡) = √5 cos(𝑡) ∙ 𝑖 + √5sin (𝑡) ∙ 𝑗 − 3 ∙ 𝑘⃗⃗ 

𝑟′(𝑡) = −√5 sin(𝑡) ∙ 𝑖 + √5 cos(𝑡) ∙ 𝑗 

Then 

𝐹⃗(𝑟(𝑡)) = 𝑖 + √5 cos(𝑡) ∙ (−3)3 ∙ 𝑗 − (−3) ∙ (√5sin (𝑡))3 ∙ 𝑘⃗⃗ 

Thus, by Stokes Theorem: 



∬ 𝑐𝑢𝑟𝑙 𝐹 ∙ 𝑑𝑆 = ∮ 𝐹 ∙ 𝑑𝑟 = ∮ 𝐹(𝑟(𝑡)) ∙ 𝑟′(𝑡)𝑑𝑡
2𝜋

0𝐶𝑆

= ∮ −√5 sin(𝑡) 𝑑𝑡
2𝜋

0

+ ∮ (−27)√5 cos(𝑡)√5cos (𝑡) 𝑑𝑡
2𝜋

0

= −√5 ∮ sin(𝑡) 𝑑𝑡
2𝜋

0

− 135 ∮ 𝑐𝑜𝑠2(𝑡) 𝑑𝑡
2𝜋

0

= {𝑐𝑜𝑠2(𝑡) =
1

2
cos(2𝑡) +

1

2
   𝑙𝑒𝑡   𝑢 = 2𝑡    𝑡ℎ𝑒𝑛   𝑑𝑢

= 2𝑑𝑡 𝑎𝑛𝑑 ∫
1

2
cos(𝑢) 𝑑𝑢 =

sin(2𝑡)

2
}

= √5 cos(𝑡) |0
2𝜋 − 135

sin(2𝑡)

4
|0

2𝜋 − 135
𝑡

2
|0

2𝜋 = −135𝜋 

Answer: −135𝜋.  
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