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10.1. Conservative vector-fields

For which of the following vector-fields v does there exist a function f : R? — R satisfying
v=Vf?

1. v(z,y) = (i : Z)
z? —
2. v(z,y) = (xg + Qiy>

3. w(z,y) = <x3 + 2xy>
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4. v(z,y) =
(2,9) <x2y _ y5>
10.2. An example Let V :R?\{0} — R? be defined by

V(w,y)=< : 4 )

x2+y2’l.2+y2

1. Show that V satisfies the necessary condition to be conservative in proposition 4.1.13.

2. Compute the pathintegral of V' around the curve v(t) = (sin(t), — cos(t)), 0 <t < 27.

10.3. Pathintegrals Compute in the following exercises the pathintegral of the vectorfield
v along the path.

x Yy : 2,2
1. ,Y) = , , al the circl —2x =1.
v(x,y) <$2+y2+1 x2—|—y2—|—1> ong the circle z° +y x
221>z /3 1
2. v(z,y,2) = 27%yz |, along the path y(t) = (cos(t)7 —sin(t), = sin(t)), 0<t<
2 9 2 2
Téyt — 2z
2.
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