Conservative Vector Fields- HW Problems

In problems 1-4 determine which of the vector fields is conservative
(ie a gradient vector field). If the vector field is conservative find a

function f such that Vf = F.

1. F(x,y) = (2xycos(y))T — (x2 sin(y))]

2. F(x,y) =<e¥ +ye*, eX +xe¥ >

3. F(x, y,z) =< 2xy, x*+ 2yz3, 3y%?z?+1>

4. F(x, y,z) = (sin(y))?— (xcos(y) + cos(2))] — (ysin(z))l:f)

5. Let F(x,y) = (4xcos(y))T — (2x? sin(y))J.

a. Find a function f such that Vf = F.

b. Evaluate the integral fc F - d3 where &(t) =< cos’ t, t*>;
0<t<Z.

6. LetF(x,y,2) = (y2)i+ (2xy + 39)] + (3ye3)k
a. Find a function f such that Vf = F.

b. Evaluate the integral fc F - d§ where
ct) =<t Vt, In(t+2)> 0<t<l.



-

7. LetF(x,y,2) = 2xyz)i + (x22)] + (x2y)k. Evaluate fc F-ds
where ¢(t) =< t* 4+ 1,cos(nt), te™D > 0<t<1.
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8. LetF(x,y) =< X21yZ’ xZiy?

a. Evaluate the integral fc F - d3 where ¢(t) =< cos(t), sin(t) >;
0<t<2m.
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b. Show thatif P(x,y) = 57 and Q(x,y) = ey then
or _2e
dy  ox’

c. However, by “a”, F is not a conservative vector field. Does this
violate the conservative vector field theorem for the plane? Explain.

9. Show that the following vector fields are conservative and calculate

/. F - d§ for the given curve c.

a. F(x,y) = (x% + y2)i+ (2xy)J: cis the triangle with vertices at
(—1,0), (5,0), and (2,3), oriented counterclockwise.

b. F(x, y) =< —ysin(x) + sin(y), cos(x) + xcos(y) >;
é(t) =< %te(l‘t), 27 —37"159 >, 0<t<l.

10. Show that F(x, y,z) =< xcos(y), —sin(y), sin(x) > is the curl
of a vector field 5, without finding G.



11. Show that F(x,y,7z) =< x3, —2x2y, —x2z > is the curl of a
vector field G. Find 5(x, Y, Z) such that F=VxG.



