9.2 Solutions

Ly=za' = dy/dz=42" = ds=/1+ (dy/dx)?dx=+/1+ 162° dx

(a) By (7), an integral for the area of the surface obtained by rotating the curve about the x-axis 1s
5= [2myds = ) 2nz* V1T 162° da.
(b) By (8), an integral for the area of the surface obtained by rotating the curve about the y-axis 1s

5= J"2ﬁ:r:d.s = fﬂl 2rx /14 162° dx.
r=+/y—y® [definedfor0<y<1] =
dx 1—2y d.r Ay — ) +1 —dy + 4° 1
— = = ds= 1+ d = dy = 4| —— dy
dy 2./y— \ \/ 4y —?) V dy(1 —v)
(@ By(7),5= [2ryds = _—
Y J Jo 2 V4y(1—y}

®) By (®), S = [2rzds = [} 2r\/y 4y(1_y)

5. y=a = ¢ =3z So
S= [l2ry/T+ ()Pde =2 [[2° VI+0z%de  [u=1+92% du = 36" da]

== [\ Vadu = &[2u w]l = Z (145115 — 1)

12222 =1+2y" = 1+ (de/dy)® =1+ (4y)® =1+ 165°.

SoS=2r [ly/1+162dy =& [[(165> +1)"/*32ydy =& [ (16y° +1)3f2] = Z (6565 — 17/17).

13.y=\3/; = =y = 1+(dx/dy)®=1+9* So

2
5'=23f1 Wdy_izﬂ-ﬁ ¥/ 1+ 0ytdy = & = [ ? 1+ 952 36,° dy = & [%(l—l—gy-t)Sf’z]I
= £ (145145 — 10/10)

B.y=xc+z = dy/de=1+232""? = 14+(dy/de)’=2+2""?+1z77 =

2 1 1 1
S:f1 2W(I+ﬁ}1#2+ﬁ+adx.Letf(x} (x+\f‘)1,‘2+?+— Sincen = 10, Ax = 221 = L

Then § =% Sy = 27 - I FO)+4f(LD) +2f(1.2) +--- +27(1.8) +4£(1.9) + F(2)] = 29.506566.
The value of the integralpmduced by a calculator 1s 29.506568 (to six decimal places).
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9.2 Solutions

2. 5S=12m - 1+ oy 2t’f =2m xl\ﬂ'lﬁ-lc‘f =2m - x4+1d Rather than trying to
. = am ; iy dr XL = am ; - _'r'l' XL = am ; :rs €. tl}']ﬂg

evaluate this integral, note that vz* + 1 > v/z* = 2* for z > 0. Thus, if the area is fimte,
oo JSa oo 2 oo
S = 2‘,Tf x—:l dx > 2‘,Tf 3—3 de = QTf 1 dz. But we know that this integral diverges, so the area S is
1 & 1 T 1 &

mfinite.
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