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Fundamental Theorem of Calculus
The Calculus 1 version of the FTC:
 
[image: image1.wmf]ò

b

a

dx

x

f

)

(

 = F(b) – F(a),  where


That is:

Fundamental Theorem of Line Integrals
Theorem:  Let C, given by 
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, be a piecewise smooth curve lying in an open region R.  If 
[image: image4.wmf]j

y

x

N

i

y

x

M

y

x

F

r

r

r

)

,

(

)

,

(

)

,

(

+

=

 is conservative on R, and if M and N are continuous on R, then
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where f is a potential function for 
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In space, the theorem takes the following form.
Let C, given by 
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, be a piecewise smooth curve lying in an open region R.  If 
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 is conservative on R, and if M, N, and P are continuous on R, then
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where f is a potential function for 
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Exercise 1:  Evaluate 
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, where C is the given piecewise smooth curve from
(-5 , 3) to (6 , -2) and 
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In Handout 15.1, page 3, Exercise 3, we showed that

is a potential function for 
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Thus, 
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Independence of Path
From the Fundamental Theorem of Line Integrals, it is clear that if 
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 is continuous and conservative in an open region R, then the value of 
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 is the same for every piecewise smooth curve C from one fixed point in R to another fixed point in R.  This result is described by saying that the line integral 
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Def.:  A region in the plane or in space is connected if any two points in the region can be joined by a piecewise smooth curve lying entirely within the region.  See the top left portion of page 1086 in the textbook for an illustration.
Theorem:  Let 
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 have continuous first partial derivatives in an open connected region R, and let C be a piecewise smooth curve in R.  The following conditions are equivalent.
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Note:  There is an analogous theorem for vector fields in space.

	Exercise 2:  Evaluate 
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, where C is given to the right and 
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	Exercise 3:  Evaluate 
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[image: image30.wmf]j

xy

i

y

y

x

F

r

r

r

+

=

)

,

(

.

	[image: image31.jpg]






_1192288346.unknown

_1192288651.unknown

_1192289406.unknown

_1192289525.unknown

_1192288602.unknown

_1192288405.unknown

_1192288523.unknown

_1192288004.unknown

_1192286381.unknown

_1192287007.unknown

_1192285924.unknown

_1192285153.unknown

_1192285166.unknown

