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2 2ˆ ˆExample 3: If (3 2 ) ( 3 ) ,  find a potential
function ( , ).

F xy i x y j
z f x y

= + + −
=

2 2 2

2

2 2

2

Let 3 2  and 3 .  Then 3 ( ).

Differentiate this result with respect to  and you get ( ).

Comparing this result with 3 , we see that we want

( ) 3 .  An antiderivative

P xy Q x y Pdx x x y g y

y x g y

Q x y

g y y

= + = − = + +

′+

= −

′ = −

∫

3

2 3

of this with respect to  is .

Hence, it suffices to let ( , ) 3 .

y y

f x y x x y y

−

= + −



2 2ˆ ˆExample 4: If (3 2 ) ( 3 ) ,  find 

ˆ ˆwhere the curve  is defined by ( ) sin( ) cos( )
where 0 ,

C
t t

F xy i x y j F dr

C r t e t i e t j
t π

= + + −

= +
≤ ≤

∫ i

( ) ( )3

0

2

On this curve,  and   Also, the integral

is independent of path, and a potential function for  is

 Hence, ( ), ( ) (0), (0

sin( ) cos( ).

)

( sin , cos ) ( s

( , ) 3

n

.

i

t t

C

F

F drf x y x x y f x y f x y

f e e

x e t y e t

e

y

fπ π

π π

π π

= −

=

=

= +

−

−

=

∫ i
0

2 3 2 3

3

(0), cos(0))

(0, ) (0,1)

(3 0 0 ( ) ( ) ) (3 0 0 (1) 1 )

1.

e

f e f

e e

e

π

π π

π

= − −

= ⋅ + − − − − ⋅ + −

= +


