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Solutions to Homework Assignment 33

MATH 249
Section 16.7 Stewart 6e, Page 1091
5, 7,11, 19, 21, 23

3 p2
. For the plane z = 1 + 2z + 3y, dS = V22 + 32 + 1dA = V14dA. The integral is / / 22y(1 + 2z +
o Jo

y=2 3

0

)\ﬁdydx—f/ +a:y + 23
171v14.
The plane is z =1 —2 — 1, so dS = /1 + 1 + 1dA = \/3dA. The part in the first octant lies above the
1 l1—-z
triangle bounded by the x- and y-axes and the line y = 1 — 2. We have / / y(l—z— y)\/gdydx =
o Jo

A %(1 —x)? - %x(l —x)? - %(1 —2)3dr = ?

This portion of the cone lies above the annulus between the circles » = 1 and r = 3, suggesting that we

2 2
might want to work in polar coordinates. z = /22 + y2,s0dS = <> + () + 1dA =
g p Y \/ /1,2 i y2 + y2
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dr = /14 / 1022 4 422 dz = V14 (jx?’ + x4>
0

y=0
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V/2dA. The integral is thus [[ z222dS = V2 r? cos? 0(r?)rdrdd = /2 P drd =
& 2
S o J1 o J1
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We are above the square, so our limits for x and y are 0 to 1 in both cases. The functlon g describing

the surface is g(z,y) = 4— 22 —y%. We have/ / —Pg, — ng+Rdydx—/ / —zy)(—2z) —y(4—

713
22— ) (=2y) +x(4— 2 —y )]dydm—/ / 222y + 8y? — 22y — 2y + 4o — 23 — zy ]dydx—@.

With a downward orientation, we compute the flux with the integral [ Pg, + Qg, — RdA. Here,
D

2
. (Note that / cos 26df = 0, so I dropped that term.)
0

z=1—-x -1y, so g, = gy = —1. This meets the zy-plane, z = 0, in the line z + y = 1. We get

Al Alx[(—xzey) — (zze¥)(-1) — 2z]dydx = /1 /196(.% +y — 1)dydx = —%,

In the first octant, the surface is given by z = g(z,y) = /4 . Thus g, = —4% and
—22—y

gy = —4%. Orientation toward the origin implies that we need to use f [ Pg. +Qgy — RdA =

—22—y
—a? Yy 4 —x2 — 92 ”/ 2
f i > —ydA. In polar coordinates, this becomes / ——drdf =
0o V4-—r2
71'/2 1 20 2
— JrCid@ 7dr . The first integral is just —. For the second integral, sub-
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stitute v = 4 — 72, so du = —2rdr and r?> = 4 — u. That integral becomes / _iﬁdu =
4 u

—r3cos? 6

1 4 1 8 16 4
2 A Ay~ —yM? qu = P — §u3/2 =8— 3=3 The product is —%.




