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Exercise 40

Find the work done by the force field F(x, y) = x2 i+ yex j on a particle that moves along the
parabola x = y2 + 1 from (1, 0) to (2, 1).

Solution

Parameterize the path that the particle moves on by x = t2 + 1, y = t, z = 0 so that

r(t) = ⟨t2 + 1, t, 0⟩, 0 ≤ t ≤ 1.

Calculate the line integral of the force field over the parabolic path to find the work done.
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Make the following substitution in both integrals.
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Consequently,
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