
Math 267 Exam 5 Notes 
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A vector field is conservative if  for some scalar function f. 
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Every inverse square vector field is conservative.   
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Line integrals in 2D                                        
If a smooth curve C is given by = = ≤( ), ( ); ≤x g t y h t a t b  and if is continuous on a  ( , )f x y
region D containing C, then 
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The work W done by along C is defined as  

JG
F

                                    , = + +∫ ( , , ) ( , , ) ( , , )
C

W M x y z dx N x y z dy P x y z dz

or, in vector notation,    = =∫ ∫
JG JG JG G
i i

C C
W F T ds F dr

G 
If  is continuous on an open connected region D, then  = +
JG JJG G JG

( , ) ( , ) ( , )F x y M x y i N x y j

                        is independent of path ∫
JG G
i

C
F dr ⇔

JG
F  is conservative; that is,  

for some scalar function f, and

= ∇
JG

( , ) ( , )F x y f x y

( )⎡ ⎤+ = = ⎣ ⎦∫ ∫
JG G
i2 2 2 2

1 11 1

( , ) ( , )

( , )( , )
( , ) ( , ) ,

x y x y

x yC x y
M x y dx N x y dy F dr f x y . 
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Green’s theorem ⎛ ⎞∂ ∂
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If a region R in the xy-plane is bounded by a piecewise-smooth simple closed curve C, then the 
area A of R is = = − = −∫ ∫ ∫v v v1

2C C C
A x dy y dx xdy ydx  

                            



Vector form of Green’s Theorem       = ∇×∫ ∫∫
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Divergence Theorem  = ∇∫∫ ∫∫∫
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The following conditions are equivalent: JG
               (i)  F is conservative; i.e., = ∇
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