HW9 Solutions

8 [[(z+y)dA = :;;2 ff(r cosf 4 rsin ) rdrdd = :;2”2 12 r*(cos @ + sin 8) dr df

(5o i) a8) (2 ) i cone] L (37T

w /2 T /2 1

= (-1-0-1+0)(3 - 1) =—¥

10. f..’;i \34—3:2—y2d_-1=f:r;:?2 02 fAd—r2rdrdf = (ij’;ijz de)(f;r\md}’)

2

=[0]72, [-3-3a-rr"] =G+3)(-30-¢)=5x

w2

12. [f. ye®dA = [T [P(rsin) e rdrds = [ [7'* +*sin 6 e”°°° d6 dr. First we integrate [T/* »* sin 8 e”**** dé:

u=>0

Letu=rcosf = du= —rsinfdf, a]ldf';r’i2 risinfe” % f dp = —re*du=—r[e? —e|=re" —r.

u=r

Then fua uw’)z r?sinfe”***? do dr = fuﬁ(re’" —r)dr = [re" —e" — %rz]z = 4¢” — 2 where we mtegrated by parts in the

first term.

16. The sphere z*> + 3* + 2* = 16 intersects the xy-plane in the circle > + y*> = 16, so

2 4 2 4
V=2 f V16 —z2 —y2dA  [by symmetry] =2/ f \.’lﬁ—rzrdrdﬁ'=2/ d&f (16 — )/ 2dr
1] 2 0 2

4=z 4+y? <16
—2[6];" [-3(16— rz}m]: = —2(27)(0—12%/?) = 32 (12/12) =323~
25. ! 1) J,«nw,u fuﬁ (reos@ +rsind)rdrdf = 0”4 (cosf +sinf) df fuﬁ r?dr
y=x tyi=2 =[sinﬁ'—-:cvsuf?];_:’“1 %7'3];5
> [ 0ri]-tavi-0-2f
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27. The surface of the water in the pool 1s a circular disk D with radius 20 ft. If we place D on coordmnate axes with the ongin at
the center of D and define f(x, y) to be the depth of the water at (x, ), then the volume of water in the pool 1s the volume of
the solid that lies above D = {(z,y) | * + 3 < 400} and below the graph of f(x,y). We can associate north with the
positive y-direction, so we are given that the depth 1s constant in the x-direction and the depth increases linearly in the
y-direction from f(0, —20) = 2 to f(0,20) = 7. The trace in the yz-plane is a line sepment from (0, —20, 2) to (0,20, 7).
The slope of this line is 5 W = 1 soanequationofthelineisz — 7= 1(y —20) = =z=2ly+ 2 Since f(z,y)is
independent of =, f(x,y) = 2y + 2. Thus the volume is given by [ f(x,v) dA, which is most conveniently evaluated

using polar coordinates. Then D = {(r,8) | 0 < r < 20,0 < ¢ < 27} and substituting =z = r cos 8, y = r sin 0 the integral
becomes

7'_20

027: :u (%rsinﬂ+%)ra‘rd€= 02 [24 smﬂ-i—grz]

dg = [} (1292 5in § + 900) df
= [—1920 cos 6 + 9008] )™ = 18007

Thus the pool contains 18007 = 5655 fi* of water

4. m= [[, plx,y)dA = fnu f: cxydydr = cf; xdx J'lf ydy = c[%.rz]: [%yz]g = %azbzc,

My = [[, zp(z.y)dA = [ fuc:c ydydzr =c [ z dx fu ydy—c[% 3]: [%yz]; = 1a7p%¢, and
Jwa—fjj‘:. yp(x,y)dA —fu fu cTy dydx—cfu rdx Jru ¥ dy—c[% ]: [%gf];— %agbac

Hence, (7.7) = (S5 522 ) = (30.30)

m m

= J} [ ey = [} [Ha -39~ 3y = [l — 7L = %
My= [ [P dwdy = [} [54-30)° — 3] dy = [543  — v, = T,
M, = fu f:_% zydrdy = fﬂl [%y{:al—ﬂy)z — %ys] dy = fJ{:Sy —12¢° + 4% dy = 1.

Hence m = 2 (%,7) = (2.1,0.3).

8 m= [} [ dydn = [} 2f) dn = [} 2 de = 327 = 3

o

‘M%':.ful ﬂﬁxzdydx_fn |::|y_u dx —f xwzdx—z 7"2] =%

Mo = [} [ yrdyde = [} e[ de = 4 [ atar = 4207 = 1

Hencen = 2, (7,7) = (3. 3%) = (2. %)
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12. p(z,y) = k(z® +¢%) = kr®, m = [ [ kr® dr do = Zk,
w2

M, = [T [T kr* cos8drdf = 1k [7/* cos6d8 = 1k[sing]]/" = Lk,

0 =
My = J‘urrf'zft: kr® sin 6 dr df = %kfuwfz sind dg — ’f[—c‘ﬂsﬁ]zn _ %ﬁr.

Hence (%,7) = (&, &).
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