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E X o MP|€ - 16.(7 pts.) Which integral gives the surface area of the surface S parameterized by
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F(z,y,z) =yi—xj+ 2k
over a surface with downward orientation, whose parametric equation is given by
r(u,v) = 2ui+ 2vj + (5 — u* — v?)k
with u? 4+ v? < 1.
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The Divergence Theorert :

lek E be o simple solid reqion and let S be
The ’Dounclawj suc¥ace o E > given  witla
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let F be a veckor feld Lliose component
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on aan oPe(\ V&S\ow fLLaJL CO»/Lk,CL\}\S 'E:, Tl/QA |

4l "Of

S E

S = Shell ("’fa((ow)

E = go/ch (7:://60/ Ivt,)




t[-w'tbu‘ t\' on .

E xa MP|€ - 4.(7 pts.) Use the Divergence theorem to calculate the surface integral [[,F - dS; that

is calculate the flux of F across S.
F — <€y7 Zy7 xy2>7

S is the surface of the solid bounded by the cylinder 22 + y? = 1 and the planes z = 2
and z = 4 with outward orientation.

(a) — (b) 67 (¢) 4w (d) 2« (e) =



S'tOKCS\ Tl/\,eorer-& :

Lek S be an  oriented Piecevuise smoot surbace  tuat
S bounded bl.j 7N S\Mg\e closed Pecewise S~oo T
Curve C  site Positive  orientation .

Lek F be a veckor field whose componeats have.
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j—wtbu' tion :

?ew\arki TI£ S 'S a c/oseo/ Sarface (/Lo bomo/cug

curve)

whot does DboKe's Tlheorem Saj?.



QL uestion - Can we telake Stoke's Teoreny to (Green's

’ﬂ»aore,vvx?

E xa MPIQ - 8.(7 pts.) Let C' be the rectangle in the z = 1 plane with verticies (0,0, 1), (1,0,1),(1, 3, 1),
and (0, 3, 1) oriented counterclockwise when viewed from above. Use Stokes” Theorem to

evaluate the line integral / F - dr where F = 2%i + g J + zyk.
C

(a) 1 (b)  9/2 (¢) 0 (d) 6 (e) —3/2



Neme:  Harder Problems Date: @)/12/2019

10.

11.

12.

Main Questions

. Let S be the portion of the graph z = 4 — 222 — 3y? that lies over the region in the

xy-plane bounded by = 0, y = 0, and x + y = 1. Write the integral that computes

//S(x2+y2+z) ds.

. Compute // F - dS, where F = yi — zj + zk and S is a surface given by
S

r=2u, y=2v, z=>5—u*®—1%

where u? 4+ v* < 1. S has downward orientation.

. Let S be the surface defined as z = 4 — 42% — y? with 2 > 0 and oriented upward. Let

F=(xr—y,x+y,ze"). Compute // curl F - dS.
S

Evaluate / (z*e” — 3y)dx + (42 + 2°e”)dy where C is the curve

C
below and C' is oriented in clockwise direction.

Compute the flux of the vector field F = xi + yj + zk over the part of the cylinder
r? + y* = 4 that lies between the planes z = 0 and z = 2 with normal pointing away
from the origin.

. Find the flux of the vector field F(x,y, 2) = (0, z,1) across the hemisphere

2 +y? + 22 = 4, z > 0 with orientation away from the origin.

Let S be the boundary surface of the region bounded by z = /36 — 22 — y2 and 2 = 0,

with outward orientation. Find / / F - dS, where F = zi + y%j — 2yzk.
S

Let C be the boundary curve of the part of the plane x 4+ y + 2z = 2 in the first octant.

(' has counterclockwise orientation when viewing from above. Compute / F - dr, where
C

F = (e 2 3y).
Evaluate

/ (y3 + cos :E)d:l:' + (siny + zQ)dy + xdz
C

where C' is the closed curve parametrized by r(t) = (cost,sint,sin2t) with counter-
clockwise direction when viewed from above. (Hint: the curve C lies on the surface
z = 2xy.)



