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§06.3

Finding Potential Functions
In Exercises 7-12, find a potential function f for the field F.
7. F = 2xi + 3yj + 42k
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Exact Differential Forms
In Exercises 13—-17, show that the differential forms in the integrals

are exact. Then evaluate the integrals.

(3,5.0)
14, / vzdx + xzdy + xvdz
J,1.2)

Seol) Let Flxy,2)= Y21+ 2] v+ xy kK = Mixy®T+ Ny, B3+ Py k.
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Finding Potential Functions to Evaluate Line Integrals

Although they are not defined on all of space R?, the fields associated
with Exercises 18-22 are simply connected and the Component Test
can be used to show they are conservative. Find a potential function

for each field and evaluate the integrals as in Example 6.
EXAMPLE 6  Show that y dx + x dy + 4 d= is exact and evaluate the integral

(1,2,3) 22
19. / 3x2dx + Trdy + 2zInydz
J(L,11) : (23.-1)
/ ydx + xdy + 4dz
(LL1)

@11 2
20. / (2xIny — yz) dx + <x7 - xz) dy — xydz
J(1,2,1) over any path from (1, 1, 1) to (2,3, —1).
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(20) Let F(x.y,Z)tszluy—yzﬁﬂé—xz)j -xyk = My, ®T+ Ny, 87 +Pyz) &
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Applications and Examples

30. Work along different paths Find the work done by F = X =
i + (xze” + zcosy)j + (xye” + siny)k over the following b. The line segment from (1, 0, 1) to the origin followed by the = erp——
’ ) PR line segment from the origin to (1, 7/2, 0) ¢. The line segment from (1, 0, 1) to (1, 0, 0), followed by the
paths from (1, 0, 1) to (1, /2, 0). g = / x-axis from (1, 0, 0) to the origin, followed by the parabola
a. The line segmentx = 1,y = 7t/2,z=1-1,0=1=1 z v = mx?/2,z = 0 from there to (1, 7/2, 0)

! (1,0,1) i

(1,0, 1) (1,0, 1)
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{ino(f Exyz) = Mixy.®Ts Ny, 25 +Pixyz) & is conservative

M=Ne = O  Cheltng ©-@: O:M,=2e" =Ny,
2. 3M. =P, - @

Ne =P, - O) @: M=ye* = P, @: Ny =xe"™ xyzescosy=F,
S B o) s conswrative, - Thos ents 5[ 2 /R suh that  VEly2) =Fix.y2).

V. 2) = E(x,y,z) = zix =e” = Ty, z)= X€Y2+31%2).
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(0 Work = S?l’i:?i(eyzdx +(Xze\/2+zobsy)d/v +(xy e’ +gin )I)Jz-)
= T(LZ.0) - FLeny = (1+c) -(1+C) =0,

L) Work = T(1%,0) - S(Lo, 1y = O,

() Work = T(LZ,0) - §(Lo.1) = 0,



38. Gravitational field
a. Find a potential function for the gravitational field b. Let P; and P, be points at distance s; and s, from the origin.
Show that the work done by the gravitational field in part (a)
xi + yj + zk in moving a particle from P to P; is

(x% + 2 + :2)3/2 )

GmM <sl_2 - sl_l .

(G, m, and M are constants).
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