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1. Find a potential function f for the field ~F

~F = 2x~i+ 3y~j + 4z~k
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If É is a vector field defined on D and Eof for some scalar

function f on D then f is called a potential function forĚ

Suppose E

off2x 哥⼆3g 是 42
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前⼆3g f Íyiax Z

呇 4z f 2 Et Cy

Put them together

f.it Íy2 2 Et C

Let EM it NjtPhi be a field on an open simply connected

domain whose component functions have continuous first partial
derivatives Then Ě is an serfive if and only if

苛谐 恐其 and 架哥



2. Evaluate the the integral Z (3,5,0)

(1,1,2)
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Any expression My Zdx t NMy到dytPcx.gz.dz is a differential

form A differential form is exact on a domain D in

5阰 if
My NdytpdzeǏdx⼗哥dyt是dzedf

后 some scalar function f throughout D

yzdxtxzdytxydzletix.yzliyzitxzj.lyI

哿 李㗊 ⼨恐 影 然 㔋

so I is a conservative vector field

Suppose Ǐ 7f
we have fix y 2 y z C

Then

liiigzdxtxzdytydzi.fi3，5，01
f 1.1，2
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3. Show that this integral does not depend on the path taken from A to B.

Z B

A

xdx+ ydy + zdzp
x2 + y2 + z2
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Let MMy
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then
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Hence

xdydztzdzdxztyz.ie is an exact differential form

The differential
form MdxtNdytPdz.is exact on an open

simply
connected domain if and only if

苛谐 蹬 and 恭哥

This is equivalent to saying that the field EM it NjtPI is

ansertie



4. Find a potential function for ~F .

~F = (ex ln y)~i+

✓
ex

y
+ sin z

◆
~j + (y cos z)~k
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Suppose Éof

䒬 èhy f ehytCy

前⼆fsinz f èhytysinz tax Z

𦬅 ycoszzsfysinztax.gl

Put them together

fixg Zkexhytysinztc



5. Suppose that ~F = rf is a conservative vector field and

g(x, y, z) =

Z (x,y,z)

(0,0,0)

~F · d~r

Show that rg = ~F .
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