
Chapter 16 Review 
 

1. Vector Fields 
a. Gradient Vector Fields f= ∇F  
b. Conservative Vector Fields 

 
2. Line Integrals 

a. Line Integrals 
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b. Line Integral with respect to arc length ( , ) ( , )
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c. Line Integrals in space 
d. Line Integrals of vector fields 
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e. Work  
 

3. The Fundamental Theorem for Line Integrals 

a. Fundamental Theorem of Calculus:   '( ) ( ) ( )
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b. Fundamental Thm for line Integrals:  ( ( )) ( ( ))
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c. Path Independence 

d. Conservative Vector Fields in plane: 
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e. Conservation of Energy 
 

4. Green'sTheorem 
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b. Surface area 
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5. Curl and Divergence 
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b. grad f f= ∇ , curl = ∇F ×F , div = ∇F Fi , Laplace Operator: 2 f∇  
c. Identities 

i. curl ( ) 0f∇ =  - relation to conservative fields 
ii. divcurl 0=F  



d. Green's Theorem: (curl ) ,
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6. Parametric Surfaces and Their Areas 

a. Parameterization ( , ), ( , ), ( , )x x u v y y u v z z u v= = =  
b. Planes - 0 u v= + +r r a b  
c. Surface of Revolution about x-axis: , ( ) cos , ( )sinx f x f xθ θ=< >r  
d. Tangent Plane: Normal Vector = u v×r r  
e. Surface Area  

i. Surfaces: ( ) | | ,u v
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ii. Graphs:   
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7. Surface Integrals and Flux 

a. Surfaces: ( , , ) ( ( , )) | | ,u v
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b. Graphs:   
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c. Vector Fields       
S S

d dS=∫∫ ∫∫F S F ni i  

i. Surfaces: ( )u v
S D

d dA= ×∫∫ ∫∫F S F r ri i  

ii. Graphs:   
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8. Stoke's Theorem:                (curl )
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9. The Divergence Theorem:  div
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