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16 Ewvaluate the line integral, where C is the given curve.
Ceyids, Cix=0 y=t0=1=2

. foxyds, Cix=r y=2t,0=r=1

. I-:: xyids, € is the right half of the circle x* + y* = 16

. .[-::X sinyds, C is the line segment from (0, 3) to (4, 6)

- fo ety = V) dy,
C is the arc of the curve y = x from (1, 1) to (4, 2)
L fc e dx,
C is the arc of the curve x = y* from (—1, —1) to (1, 1)

. .[c (x + 2y) dx + x*dy, C consists of line segments from
(0, 0) to (2, 1) and from (2, 1) to (3, 0)

: chldx + y¥dy, C consists of the arc of the circle
x? + ¥ = 4 from (2, 0) to (0, 2) followed by the line segment
from (0, 2) to (4, 3)

9. [.xyzds,
C:x=2sint, y=1¢ z=—2cost, 0=t=7

10, [, xyz* ds,

C 15 the line segment from (—1, 5, 0) to (1, 6, 4)
1. jcxe“ ds,

C is the line segment from (0, 0, 0) to (1, 2, 3)
12. .Fr:' (x? + p? + 2% ds,

Cox=1f y=cos2i z=smn2i 0=1¢=2w

13 [xpeidy, Cix=t y=r z=r 0=t=1

14. jcydx+zdy+xa’z,
Cx=t,yv=t 1=t l=r=4

15 [,z dx + x*dy + y*dz, Cis the line segment from (1, 0, 0)
to (4, 1,2)

16 [, (v + 2)dx + (x + 2)dy + (x + ¥)dz, C consists of line

segments from (0, 0, 0) to (1. 0, 1) and from (1, 0, 1) to
(ﬂ, 1,2)




17. Let F be the vector field shown in the figure.
(a) If C; 15 the vertical line segment from (—3, —3) to (—3. 3),
determine whether .‘-c F - dr 1s positive, negative, or zero.
(b) If C; 15 the counterclockwise-oriented circle with radwus 3
and center the ongin, determine whether _fc_‘ F - dr 1s posi-
tive, negative, of zero.
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18. The figure shows a vector field F and two curves C and C.
Are the line integrals of F over C; and C; positive, negative,
or zero? Explamn.

19-22 Evaluate the line integral ICF + dr, where ' is given by the
vector function r(r).

19, F(x,v) = xpi + 37§,
) =11+, 0=r=1
2. F(r,y.2) = (x + i+ —2j+ 2k

r)=i+j+rk 0=t=1

M. Flx,y,z) =smnxi+cosyj+xzk,
) =rfi—-fj+itk 0=t=1
22 Flx,y,z2) =xi+yj+xvk,

rt) =costi+sinrj+tk O0=r=g

23-26 Use a calculator or CAS to evaluate the line integral correct

to four decimal places.

3. fCF « dr, where F(x, y) = xyi + sinyj and
rf)=eite’jl=r=2
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20 [ F-dr, where F(x,y,z) = ysinzi+ zsinxj + xsinyk
andr(f) =cosfi+sinsrj+smstk O0=t=7

25. Je.x sin(y + 7) ds, where C has parametric equations x = t°,
y==tz=¢ 0=t=3

26. je.ze ¥ ds, where ¢ has parametric equations x = £, ¥ = {7,
=gl 0=t=1

[CAS|27-28 Use a graph of the vector field F and the curve C to guess
whether the line integral of F over C is positive, negative, or zero.
Then evaluate the line integral
21 Flx.y) = (x — i+ xpj,

C is the arc of the circle x? + y* = 4 traversed counterclock-
wise from (2, 0) to (0, —2)
x . ¥ .
28 F = +
(.3 Nrar =
C is the parabola y = 1 + x? from (—1, 2) to (1, 2)

29. (a) Evaluate the line integral _[CF + dr, where
F(x,y) =" i + xyjand C iz given by
rf)=ri+fj0=r=1
(b) Ilustrate part (2) by using a graphing calculator or com-
puter to graph C and the vectors from the vector field
comresponding to t = 0, 1/+/2, and 1 (as in Figure 13).

30. (2) Evaluate the line integral _[CF + dr, where
F(x,v.z) =xi—zj + ykand C 1s given by
rf)=2ti+3j—rk -1=t=1
(b) Ilustrate part (2) by using a computer to graph C and
the vectors from the vector field corresponding to
¢t = +1 and +} (as in Figure 13).

31. Find the exact value of [,x°y"zds, where C is the curve with
parametric equations x = ¢ ‘cos4t, v = e ‘sindt, z =¢
0=t=2mw

0=¢t=2q

32. (a) Find the work done by the force field F(x, y) = x*i + xy j
on a particle that moves once around the circle
x* + y? = 4 oriented in the counter-clockwise direction.
(b) Use a computer algebra system to graph the force field and
circle on the same screen. Use the graph to explain your
answer to part (a).
33. A thin wire is bent into the shape of a semicircle x* + y? = 4,
x = (. If the linear density is a constant &, find the mass and
center of mass of the wire.

34. A thin wire has the shape of the first-quadrant part of the
circle with center the origin and radius a. If the density
function 1s p(x, ¥) = kxy, find the mass and center of mass
of the wire.
35. (a) Write the formulas similar to Equations 4 for the center of
mass (X, ¥, 7) of a thin wire in the shape of a space curve '
if the wire has density function p(x, v, z).



