DEFINITION Line Integral of a Function along a Curve %160

Suppose that the function f(x, y, 7) is defined at each point of the smooth curve C
-parametrized as in (1). Then the line integral of f along C is defined by

n
/C fenya2)ds= Jim, 3 £:7 76, 207 s,
provided that this limit exists.

‘Evaluate the line integral f x’zds, where C is the helix x = cost, y = 2¢, 7 =4t
o

for0<t <.

Evaluate the line integral f
C

(=3, 3) to (0, 0), followed by the portion of the curve Cy: 16y = x* between (0, 0)
and (2, 1).

xyds, where C consists of the line segment C; from

Evaluate the line integral

f[ya’x«—zdy-{—xdz]
c

where C is the curve with parametric equations x = 12,y = e, z = &' for 0 <t gl
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EXAMPLE 5 Evaluate the line integral s.i1oag

/ ydx + 2xdy
C

for each of these three curves C (Fig. 15.2.9):

C The straight line segment in the plane from A (1,1) to B(2, 4);
.C2 The plane path from A (1,1) to B(2, 4) along the graph of the parabola y = x2
and .

AC3 The straight line in the plane from A (1,1) to Q2. 1) followed by the straight
line from Q(2, 1) to B2, 4).
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THEOREM 1 Equivalent Line Integrals

Suppose that the vector field F = Pi+ Qj+ Rk has continuous component func-
tions and that T is the unit tangent vector to the smooth curve C. Then

/F-Tds:/de+Qdy+RdZ.
C C



An object moves in the force field F = y%i+2(x 4+ 1) yj. How much work is perfor mecdl
as the object moves from the point (2, 0) counterclockwise along the elliptical: meth
x? + 4y? = 410 (0, 1), then back to (2, 0) along the line segment jozmng the two
points, as shown in Figure 13 13.
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THEOREM 1 The Fundamental Theorem for Line Integrals
Let f be a function of two or three variables and let C be a smooth curve para-
metrized by the vector-valued function r(z) for a <t < b. If fis continuously differ-
entiable at each point of C, then

/ Vf-dr = fx()) — f(x(a)).
c

Evaluate the line integral / F .- dR, where
C

F=V(e'siny —xy—2y)
and C is the path described by R(1) = [r?sin 57]i—[F cos (21 + £)]j for 0 <-¢g |



