
C3.Q203.CH16A.LESSON1 

LINE INTEGRALS 

  

 

 

 

 

 

 

VECTOR FIELD 
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GRAPH THE VECTOR FIELD ( ) xyxyx ,, +=F  for the given 15 points shown below: 

 

 

  



Orientation of a Non-Closed Line Integral 

 

 

 

 

 

 

 

 

 

Orientation of a Closed Line Integral 

 

 

  



IN CLASS PRACTICE:  16.2 #2, 4, 9, 15, 22 

 

  



C3.Q203.CH16A.LESSON2 

CONSERVATIVE VECTOR FIELD 

 DEFINITION: 

 

 

 

Is F conservative?  Methods to Determine: 

1. Find f such that F=∇f . 

A.  “Magically” Pick f. 

B.   Use “JAY’S METHOD” to find f. 

2. Use a Theorem.  F is conservative if … 

 A.  
x
Q

y
P

∂
∂=

∂
∂

 in 2ℜ  

 B.  0F


=curl  in 2ℜ  and in 3ℜ  

 

  



EXAMPLES:  Determine if F is conservative. 

 

 

  



FOUNDAMENTAL THEOREM OF CALCULUS FOR LINE INTEGRALS 

 

 

 

 

 

 

 

 

EXAMPLE:  

 Find  ⋅
C

drF  for 2 2 22 , 2 , 3F xz y xy x z= + + and 12,1,: 2 −=+== tztytxC , 10 ≤≤ t  

 

 

 

 

  



IF AND ONLY IF … THE 99.9% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IN CLASS PRACTICE:   16.3 # 1, 22, 12, 8, 20 

  



C3.Q203.CH16A.LESSON3 

ALL ABOUT DEL 

  



Prove:  If F is conservative, then 0F


=curl  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prove: 0=Fcurldiv  

 

  



GREEN’S THEOREM (R2) 

 

 

 

 

 

EXAMPLES:  

1.  Evaluate  +
C

dyxxydx 35 where C is the positively oriented closed curve consisting of 2xy =

and xy 2=  between points (0, 0) and (2, 4). 

 

 

 

 

 

 

 

 

 

2.  Evaluate ( ) ++
C

dyyxxydx 222 where C is the positively oriented ellipse 3694 22 =+ yx  

 

 

  



3.  Evaluate  +
C

xydydxy 32 where C is outline of the the half circular washer with the positive 

orientation as shown in the graph below: 

 

 

 

EXPLAIN THIS … 

 

 

 

 

 

 

 

 

VECTOR FORM OF GREEN’S THEOREM 
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Curve C is simple: 

 

Curve C is closed: 

 

Region R is open: 

 

Region R is closed: 

 

Region R is connected: 

 

 

 

Region R is simply-connected: 

 

 

 

 

  



1.  Explain why you cannot use Green’s Theorem to compute 
C

F rd⋅ where 1/3 1/3F i jy x= + and  

C is the unit circle 2 2 1x y+ = .  How would you compute 
C

F rd⋅ ?  



2.  Explain why you cannot use Green’s Theorem to compute 
C

F rd⋅ where 2 2
1F i jy

x y
= +

+
and  

C is the unit circle 2 2 1x y+ = .  How would you compute 
C

F rd⋅ ?  



3.  Explain why 0
C

F rd⋅ =  for all closed curves in vector field 3/22 3F i jy x y= + --- even though 

there are domain restrictions to F. 

 

 

 

 

 

  



4.  The Special Problem (The 0.01%) 

Consider the vector field 2 2 2 2F i jy x
x y x y

−= +
+ +

  (Special Problem) 

A. Compute  ⋅
C

rF d where C is the unit circle 2 2 1x y+ = that encloses the origin.  

B. Compute  ⋅
C

rF d where C is any curve that does not enclose the origin.   

C. Prove that π2=⋅
C

rF d  for any curve C that encloses the origin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



16.3  F CONSERVATIVE? 

 

 

 

16.5 DIVF: POS/NEG/ZERO   CURLF ⋅ k: POS/NEG/ZERO 

 



 

  



 

 

 

 

 

Video Sprinkles: 

€ Why is an inverse square field called as such? 
€ Show that an inverse square field is conservative. 

€ Prove  −
C

ydxxdy  gives the area of region R enclosed by its boundary C. 

€ Prove that the area of a circle with radius “a” is 2aπ  

 


