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            Line Integrals of Vector Fields- HW Problems 

 

Let  𝑉⃗ (𝑥, 𝑦, 𝑧) = 𝑦𝑖 + 𝑥𝑗 + 𝑧𝑘⃗ .  Evaluate the integral of 𝑉⃗  along each of 

the curves below. 

1.    𝑐 (𝑡) =< 𝑡, 2𝑡, 3𝑡 >;       0 ≤ 𝑡 ≤ 1  

2.    𝑐 (𝑡) =< sin(𝑡) , cos(𝑡) , 0 >;       0 ≤ 𝑡 ≤ 2𝜋  

3.    𝑐 (𝑡) =< 𝑡, 𝑡2, 𝑡3 >;       0 ≤ 𝑡 ≤ 1  

 

Let  𝐹 (𝑥, 𝑦) = 𝑥𝑗 .  Evaluate the integral of 𝐹  over the following curves. 

4.    𝑐 (𝑡) =< cos(𝑡) , sin(𝑡) >;       0 ≤ 𝑡 ≤ 2𝜋  

5.    𝑐 (𝑡) =< −cos(𝑡) , sin(𝑡) >;       0 ≤ 𝑡 ≤ 2𝜋  

6.    𝑐 (𝑡) =< cos(2𝑡) , sin(2𝑡) >;       0 ≤ 𝑡 ≤ 𝜋  

 

Evaluate the following line integrals. 

7.    ∫ 𝑦𝑑𝑥 + 𝑥2𝑑𝑦;
𝑐

  where 𝑐 is the line segment from (1, −1) to (4,5) 

8.    ∫ 𝑦2𝑑𝑥 + 𝑧2𝑑𝑦 + 𝑥2𝑑𝑧;
𝑐

  where 𝑐 is the curve 𝑥 = 𝑧2,   𝑦 = 2 

where −1 ≤ 𝑧 ≤ 2 

9.    ∫ 𝑥𝑦𝑑𝑥 + 𝑦𝑧𝑑𝑦 + 𝑥𝑧𝑑𝑧;
𝑐

  where 𝑐 (𝑡) =< 𝑡, 𝑡2, 𝑡
1

2 >;     0 ≤ 𝑡 ≤ 1 

10.    ∫ 𝑥𝑦𝑑𝑥 + 𝑦𝑧𝑑𝑦 + 𝑥𝑧𝑑𝑧;
𝑐

  where 𝑐 is the triangle oriented by 

starting at the vertex (2,0,0), then going to the vertex (0,2,0), then to 

the vertex (0,0,2), and then back to (2,0,0). 
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11. ∫ (𝑥 − 𝑦)𝑑𝑥 + 𝑦𝑑𝑦;
𝑐

  where 𝑐 is the curve 𝑦 = sin(𝑥) ;    0 ≤ 𝑥 ≤ 𝜋 

12.    Consider the force field 𝐹 (𝑥, 𝑦, 𝑧) =< 𝑦, −2𝑥, 2 >.  Find the 

work done to move a particle along a curve given by 𝑐 (𝑡) =< 𝑡, 𝑡2, 𝑡3 > 

from the point (1, 1, 1) to the point (2, 4, 8). 

 

13.    Evaluate ∫ 𝑥2𝑑𝑥 + 𝑥𝑑𝑦
𝑐

;  where 𝑐 is the circle 𝑥2 + 𝑦2 = 4 

oriented counterclockwise. 

 

14.    Evaluate ∫ 3𝑥2𝑑𝑥 + 3𝑦2𝑑𝑦
𝑐

;  where 𝑐 is a smooth closed curve 

(Note: If 𝐹 (𝑥, 𝑦, 𝑧) = (3𝑥2)𝑖 + (3𝑦2)𝑗 + (0)𝑘⃗  then 𝐹 = ∇𝑓, where 

𝑓(𝑥, 𝑦, 𝑧) = 𝑥3 + 𝑦3). 

 

 

 

 

 


