Vector Analysis HOMEWORK V Due on MAR 02 2018

1. {#,...,0,} are n linearly independent vectors in R". If ¢.0; = 0 for any i €
{1,2,...,n}, prove v =0

2. S is an oriented surface with boundary a closed curve C' with orientation com-
patible with that of S. f(z,y, 2) is a smooth scalar function defined in a region

containing S.

(). Prove that for any unit vector u,

a.(//s—ﬁfx dg):a.(]ifdf)

(Hint: Apply Stokes’ Theorem to fa)
(i). Prove [[;—Vf x dS = §, fdF

3. f, g, h are single-variable smooth functions R — R. Show that the vector field

—

F(z,y,z) = (f(z),9(y),h(z)) is conservative.

4. Use Stokes’ Theorem to evaluate [ [ V x F.dS where F = (22, zz, #%y?), and §
is the part of the paraboloid z = z*+y? that lies inside the cylinder 22 +y? = 1,
oriented upward.

5. S is the cylinder 22 + y?> = 1,0 < 2 < 1. The two boundary circles C; and Cj
are orientgd co_gntgrclockwise seen from above. If F is a vector field on R3 such
that [[;V x F.dS =0, prove
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