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Math 116 Calculus – QUIZ # 8 – Solutions

Question: Show that the vector field F = xy2 i + x2y j is conservative and find its
potential function.

Solution: Let F = (M,N). F is conservative since My = Nx. Let f(x, y) be a potential
function for F. We find f as follows.

fx(x, y) = M = xy2.

f(x, y) =
1

2
x2y2 + φ(y).

fy(x, y) = x2y + φ′(y) = N = x2y, so φ(y) = c is constant.

f(x, y) =
1

2
x2y2 + c, where c is any constant.

Question: Show that the vector field F = xy2 i + x2y j + 2zk is conservative and find its
potential function.

Let F = (M, N,P ). F is conservative since My = Nx, Mz = Px and Nz = Py. Let
f(x, y, z) be a potential function for F. We find f as follows.

fx(x, y, z) = M = xy2.

f(x, y, z) =
1

2
x2y2 + φ(y, z).

fy(x, y, z) = x2y + φy(y, z) = N = x2y, so φ(y, z) = α(z) is constant with respect to y.

f(x, y, z) =
1

2
x2y2 + α(z).

fz(x, y, z) = α′(z) = P = 2z, so α(z) = z2 + c, and

f(x, y, z) =
1

2
x2y2 + z2 + c, where c is any constant.


