
∮
𝐶

𝑭 ⋅ d𝒓 where 𝑭 = ⟨−3𝑥2 + 3𝑦𝑧 + 4𝑧2, −𝑥2 + 3𝑥𝑧 + 2𝑦, 3𝑥𝑦 − 𝑦2⟩

𝒓(𝑠, 𝑡) = ⟨𝑠, 𝑡, −3𝑠 − 𝑡 + 5⟩ {0 ≤ 𝑠 ≤ 2, 0 ≤ 𝑡 ≤ 1}

∮
𝐶

𝑭 ⋅ d𝑠 = ∬
𝑆

𝛁 × 𝑭 ⋅d𝑺

= ∫
1

0
∫

2

0
(𝛁 × 𝑭)(𝒓(𝑠, 𝑡)) ⋅ (𝜕𝒓

𝜕𝑠
× 𝜕𝒓

𝜕𝑡
) d𝑠d𝑡

= ∫
1

0
∫

2

0
⟨−2𝑡, 8(−3𝑠 − 𝑡 + 5), −2𝑠⟩ ⋅ ⟨3, 1, 1⟩ d𝑠d𝑡

= ∫
1

0
∫

2

0
−6𝑡 − 24𝑠 − 8𝑡 + 40 − 2𝑠 d𝑠d𝑡

= ∫
1

0
∫

2

0
−14𝑡 − 26𝑠 + 40 d𝑠d𝑡

= ∫
1

0
−14𝑡𝑠 − 13𝑠2 + 40𝑠|2

𝑠=0
 d𝑡

= ∫
1

0
−28𝑡 − 52 + 80 d𝑡

= −14𝑡2 − 28𝑡|1
𝑡=0

= 42


