
Class Worksheet 1, 4/28/22 - Solutions

For each of the problems below, find a given line integral using a parametric representation of the 
path. Check if it is possible to find the integral using the Fundamental Theorem for Line Integrals 
(FTLI). If yes, find the integral using FTLI as well and compare your answers.

Example 1:

The integral cannot be calculated using FTLI as

∂F1

∂y
= 3y2 6= ∂F2

∂x
= 2x.

Hence, the vector field does not have a potential function.
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Example 2:

The vector field ~F has a potential function f(x, y) = 1
3x

3 + 1
3y

3. Indeed, ~F = ∇f . By FTLI we
have: ∫

C

~F · d~r = f(6, 7)− f(3, 4) = 156.

2



Example 3:

The integral cannot be calculated using FTLI as

∂F1

∂y
= 6y 6= ∂F2

∂x
= 1.

Hence, the vector field does not have a potential function.
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Example 4:

The vector field ~F has a potential function f(x, y) = 1
2x

2 + 1
2y

2. Indeed, ~F = ∇f . By FTLI we
have: ∫

C

~F · d~r = f(0, 0)− f(4, 0) = −8.
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