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ted surface of the cube E = [—1.1] x {—1,1] x {~1,1] with the top
ys — =, dy — 2%, 32%2). Compute \\, F -dS. d. Let 0 < a < b and define E,3 ¢ R as the region between the cylinders 22 — 2
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4. Lot F be n victor field defined on & region e R A curve C g ealled s flow eurve of ¥ ] i

__ _. i R he sphere of radiug  » O oo 4 b
Yell)) = e (1 __ | | sl - &N, cantered ot the origin ’ o -
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for all ¢ where ¢(t) I» defined. This means that al gich point on C, F s a tungent vector for €, so Show (hint x V. ds = () for every such curve € :t, 556 40 Soscif e o
the trajectary of the curve s entiraly determined by the vector held e FLEO 0 Bpecily any orientations thet vou wee

Aﬁm points] Show that straight lines cininating from the origin are flow eurves of the wilt radin}
That 8, find some ¢(t) so that equation (1) W true.
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; - .ulane with parametrization cit} = m yit}, .;m: jora<t<b.
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Assume that y(t) > 0 for all ¢ 3 be mﬁ (U, v)-piane into the (z. y)-plane with non-zero Jacobian. That is. for some ¢.b.c.d € K.
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Then compute Z and 7 directly,
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An example of such a surface is shown below. Show that the surface area of S equals 2= wof.
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5. (10 pts) Compute the line integral [. F - ds, where
F(z,y) = (we” 0 + 2op)i+ (e 7 +3°)]

and C is the portion of the ellipse |
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6. (10 pts) Let C be the curve of intersectio 1 of the cylinder 2% 4+3* = 9 and

the plane z +y + z = 0, oriented clockw ise as viewed from above. (This
happens to be an ellipse.) Compute the line integral Jo F  ds, where
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7. (10 pts) Let W be the region deseribed by 1 < 7 4+ % 4+ 2* < 4 and
2 > 0, and let 8 be the boundary surface of W. Compute the flux out

of 8 (i.e., with outward normal vectors) of the vector field
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(10 pts) Let § be the part of the sphere 22 + 1 4 2% = 25 where 2z > 3.
Suppose F is a vector field of the form

.—mamﬁ“@u,mw - mﬁum&* Y va m_.mwm\_un;\u N_w‘ Nw
(i.e., the i and j components of F are unspecified, and the k component
is z), and assume that F has a vector potential. Compute the flux of F
through 8, oriented with upward normal vectors. (Hint: Compute the
integral over o different, but related, surfoce. For full credit be sure to
qustify all of your steps.)
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