Final Homework. Surface integrals and the divergence theorem.

I. Find the area of the surface S = {(z,y,2): 2 = a2 + 42,0 < z < 1}.

II. Let S ={(x,y,2): 0<2<1,0<y <1,z=uxy}. Find
//sz.
s

IIIL. Let F = 437 + 32%(z + 1)k.

(a) f Sy = {(2,9,2): 0<2<20<y<1z=0}and N is the upward pointing unit
normal, find the flux ffSl F. N dA.

(b) It Sy = {(x,y,2): 2> +42 < 1,z = 0} and N is the downward pointing unit normal,
find the flux ff82 F - N dA.

(¢) If Sy is the boundary of the half ball R = {(z,y,2): 0 < z < /T —2® — 42} and N is
the outward unit normal, use the divergence theorem to find the flux [ S F . N dA.

(d) Let 84 = {(z,y,2): 2 =+/1 — 22 —y?} and let N be the upward pointing unit normal
to ;. Using parts (b) and (c), find ff54 F.N dA.

IV. Let S be the boundary of the region R = {(ZL‘ Y, 2): P —1<r<1,0<y<3, 0<z<1}.

Let IN be the outward unit normal to S Let F = xyzz + xyz_] + yzzk Use the divergence
theorem to find the (outward) flux of F' across S, i.e.,

J[F-Raa
S
V. Consider the Cyhndrlcal region R = {(z,y,2): * +¢y* < 1,0 < z < 3} Let S be the
boundary of R and let N be the outward unit normal to S. Let F = 7 + yg + 2%k. Find
J[F-Naa
S
in two ways:

(a) By directly calculating the flux across S (hint: beak it up into three surface patches),

(b) By using the divergence theorem.
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