


l—g 6. Givea formulaF = M(x, v)i + N(x, v)]J for the vector field in
= the plane that has the properties that F = 0at(0,0) and that at any
other point (a, b). F is tangent to the circle x* 4 y? a* + b?

and pomts mn the clockwise direcion with magnitude

IF| = Va2 + b2.
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S— o) Line Integrals of Vector Fields

\__‘/ In Exercises 7-12, find the line integrals of F from (0,0,0) w0 (L 1.1)

over each of the following paths in the accompanying figure.
a. The straight-lnepathC:r(t) = i + tj + tk, 0 < <1
b. ThecurvedpathC,:r(t) = i + 12+ 1°k, 0 <1 <1
¢. The path C; U C, consisting of the line segment from (0,0,0)

to(1,1,0) followed by the segment from (1,1,0) to(1, 1, 1)
7. F = 3y + 2x) + 42k 8 F = [1/(x2 +1)])

9.F = Vil - 2xj+ ik @F = 0yl + yzj + xk
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(g 2 18. Along the er(sr) = (cost ‘i b (sint)j ~ (cost)k, 0 <t < m,

P l ate l f the follc g integrals.
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&_ In Exercises 19-22. find the work done by F over the curve in the
direction of increasing 1.

19. F = xyl 4+ y] - vk
(D=d+*)J4+k, 0<1<I1
BOF = 2vi 4 3x) 4+ (x 4+ v)k
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Line Integrals in the Plane

\S.2 )
: 23. Evaluate J- xydx + (x 4+ y)dy along the curve y = x? from
(<L1)tw(2.4).
24, Evaluate l (x v)dx 4 (x 4+ v)dy counterclockwise around
the tmangle with vertices (0,0).(1,0), and (0, 1).
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30. Flux across a circle Find the flux of the fields
[S.2
F, 2xd ~ 3yj and F, 2xd 4+ (x - ¥)}

across the circle
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lg 40. Find the circulation of the field F = yvi 4 (x 4 2y)j around
: each of the following closed paths.
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P 52. Tw 1l|fld FindafieldF M| i+ N(x.y)jin

‘52 the vith the ; [\l that at e l; nt(x,y) = (0,0),

h 1 o Ill J|F| s(a u} d sla om|(x, y)to
l} l.ll)i l proportional to the dista rom(x,v)to
(The ld undefir d at(0,0).)
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54. Work done by a radial force with constant magnitude A par-
\52 ticle moves along the smooth curve y f(x) from(a. fla)) o

(b, f(b)). The force moving the particle has constant magnitude &
and always points away from the origin. Sh ww that the work done
by the force 1s
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