Stokes’ Theorem- HW Problems

1. Verify Stokes’ theorem for F(x,y,z) = (z2)T + (x)] + (yz)l_é and
S ={(x,y,2)| x* + y?> + z2 = 4, z > +/3} oriented as the graph of
zZ= \/4 —x?% —y2,

2. Verify Stokes’ for F(x,y,2) = (=2y)T + )] — (3)I_€ and S is the
portion of the cone z = \/x? + y2, 0 <z < 2.

In problems 3-5 evaluate fc F-ds using Stokes’ theorem. In each case

c is oriented counterclockwise when viewed from above.

3. F(x, yv,z) = (y)T+ @)+ (—x + ecos(z))l_c); c is the triangle with
vertices at (1,0,0), (0,1,0), and (0,0,1).

4. F(x, y,z) = (2)T+ ()] + (y — sin(z))E; ¢ is the boundary of
the helicoid given by ®(r,0) =< rcos(0),rsin(0),0 >; 0<r <1,
0<6<-.

5. F(x,v,2) = (xy)T+ (2)] + (¥)k; cisthe intersection of the
plane z = 5 — x and the cylinder x? + y? = 4.



In problems 6 and 7 use Stokes’ theorem to evaluate [f. (V X F)-dS.

6. F(x,y,2) = (x2z)0+ (y2z2)] + (xyz)k ; S isthe portion of the
sphere x? + y2 + z2 = 9 that lies inside the cylinder x? + y? = 4.

7. F(x,v,2) = (cos(xy))T — (e?)] + (yz)k ; S isthe sphere
x?+yr+z2=4.

8. LetF(x,v,z) = (y2)Il+ (e*)]+ (xyz)E. Suppose S; is the
portion of the hemisphere z = \/4 — x? — y? that lies inside of the
cylinder x2 + y2 = 2 and S, is the disk x? + y? < 2, z = /2. Show
that ffsl (VX F)-dS = ffsz (VX F)-dsS.




