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Math 116 Calculus — QUIZ # 8 — Solutions

Question: Show that the vector field F = xy?i + 2%yj is conservative and find its
potential function.

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

folzy) = M=ay’

flzy) = %-’L’Qyz +0(y).

fy(r,y) = 2*y+¢'(y) = N = 2%y, so é(y) = c is constant.
flz,y) = 131:23;2 + ¢, where ¢ is any constant.
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Question: Show that the vector field F = xy?i + 2%y j + 22k is conservative and find its
potential function.

Let F = (M,N,P). F is conservative since M, = N,, M, = P, and N, = P,. Let
f(z,y, z) be a potential function for F. We find f as follows.

folz oy, 2) = M = xy?

floyz) = 5o+ 0ly,2).

fo(r,y,2) = 2%y +¢,(y,2) = N = 2%y, so ¢(y, z) = a(z) is constant with respect to y.
flr,y,2) = %ﬁy? +a(z).

f(z,y,2) = d(2) =P =2z soa(z) =2*+c and

flz,y,2) = 1x2y2 + 2% + ¢, where c is any constant.
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