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19. Closed and Exact 2-Formes. Verify that each of the following 2-forms is closed. Then show that each is
exact, by explicitly finding a 1-form potential @ such thatW = de.

MW =3x2y*dxndy

d¥=d(3x* y*dxndy)
=[0x(3x*y*)dx +0,(3x* y*)dy]ndx ndy
=6xy*dx Adxady + 12x*y*dy ndxndy
=6xy*dx Adxnady - 12x* y>dxndy ady
=0-0=0 (because dx' Adx' =0)

Since d¥ =0, Wis closed.
Let constants of integration be 0.

o=([3x°y*dx)dy=3 §x3y4dy=x3y4dy

do=0,(x>y"dy+0,(x* y*)dy
=3x2y*dxndy +4x3 y3dyndy
=3x2y*dxndy=W (becausedyndy=0)

Sincedp =W, W is exact.
(i)W =2xyz2dxndy-3x°yz’dy A dz
Usedx' Adx' =0.

d¥ =d(2xyz’ dx ndy) - d(3 x* yz* dy A dz)

dW =[8,(2xyz*)dx + 8, (2xyz*) dy +8,(2 xyz’) dz] Adx Ady
-[6x(3x*yz?)dx + 8, (3 x* yz*) dy + 8,(3 x* yz*) dz] Ady N dz
=0+0+98,(2xyz’)dzndxndy)-0,(3x*yz?)dxndy Adz+0+0
=6xyz2dzAdxAdy-6xyz>dxndy Adz
=6xyz2dxAdyndz-6xyz>dx Ady ndz
=0

d¥ =0, so Wis closed.

o=([2xyz’ dx)dy —([3x*yz* dy)dz
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=x?yz} dy—g x*y? 7% dz

do, =0, (x*yz®)dy +0,(x* yz°) dy
=2xyz2dxndy -3x*yz2dyndz  (dx' ndx =0)

This part gives us the original W. See below.

do, = 6)((—% X2 y*z%)dz +6y(—§ X2 y*7%)dz
=-3xy’Z2dxndz-3x*yz*dy ndz

This part is not needed.

W=2xyz dxndy-3x*yz*dy ndz

Therefore, @ =([2xyz> dx)dy = x*yz* dy.

Sincedp =W, ¥ is exact.



