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SECTION9.2 AREAOFA SURFACEOF REVOLUTION

2. Y= xe-x =} dy/dx = x( _e-X) + e-x = e-X(1 - x) =} ds = VI + (dy/dx)2 dx = VI + e-2x(1 - x)2 dx.

(a) By (7), S = f 27rYds = fl3 27rxe-x VI + e-2x(1- X)2dx.

(b) By (8), S = f 27rXds = fl3 27rxVI + e-2x(1 - x)2 dx.
---- --- - --

4. x = Vy - y2 [defined for 0 $ y $ 1] =}

dx = 1 - 2y d =, /1 (
dX

)2 d = 4(y - y2)+ 1- 4y+ 4y2d = ~ d

dy 2 Vy _y2 =} s V + dy Y 4(y - y2) Y V4y(1 ,y.

(a) By (7), S = f 27rYds = f; 27rY ~ (

1

)
dy.V4ii(i - y

(b) By (8), S = f27rxds = f; 27rVy - y2~ ,dy. --
---- -- -- ---

6. The curve 9x = y2 + 18 is symmetric about the x-axis, so we only use its top half, given by

dy 3 (dy)
2 9

y = 3vx - 2. dx = 2,;';"::"2'so1+ dX = 1+ 4(x _ 2)' Thus,

S = 16 27r'3vx - 2VI + 4(x~ 2) dx = 67r16 Jx - 2+ ~ dx = 67r16 (x + :D1/2dx

= 67r' H (x + i)3/2]: = 47r[e!)3/2 - (~)3/2] = 47re~5 - ¥) =:=47r' W = 497r
----

12.x = 1 + 2y2 =} 1 + (dx/dy? = 1 + (4y? = 1 + 16y2.

SoS = 27rfl2 Y VI + 16y2dy = f6 f;(16y2 + 1)1/232ydy = f6 (i(16y2 + 1)3/2J: = f4 (65 y'65 - 17vT7).-- - --

14.Y = 1 - x2 =} 1+ (dy/dx)2 = 1 + 4x2 =}

S = 27r f; x vI +4x2 dx = "l f; 8xV4x2 + Idx = "l [H4x2 + 1)3/2]: = %(5v5 -1)
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16.Y = 4X - 21nx =} dx = 2' - 2x =} 1+ dx = 1 + 4" - '2 + 4x2 = 4" + '2 + 4.1;2= 2' + 2x . So
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S= JI 27rxy 2'+2x dx=27rJI x 2'+2x dx=7rJI (x2+1)dx=7r[ix3+X]1

= 7r[(~+ 2) - (4 + 1)] = ¥7r
-- --




