@ Math 104 - Rimmer

s 9.2 Surface Area of Revolution

Yr o y=flx) Y4
N
g .-
(@) Surface of revolution _____ (b) Approximating band
Area of the band = 27 (radius) (length) For the radius, take an average.
n For the length, take the distance from P_, to P.
- 27{%}1 (P.P)
—onf (x.*)\/1+(f’(x.*))2Ax In9.1 wesaw d (P_P)= \/1+(f'(xi*))2Ax
l l For small Ax, y, = f (x,) = f(xi*)
= * /’ * 2
Total surface area = Z;Zﬂf (xl. )\/1+(f (xl. )) Ax andy,, = f(x_)=f(x)
l.: = * , * 2
Toglsutace e = lim 3227 () 1+ ()

the area of surface obtained by rotating

the curve y = f (x) about the x—axis fora < x<b is

Surface Area = J27Z'f (x)\/1+ (f’(x))zdx
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A function with a continuous the area of surface obtained by rotating the graph of
derivative on [a, b] a function about the |y —axis| fora< x<b is
b
SA=2rx j xds
function:y = f (x function: x=g(y) ¢<y<d
d
5A=21] e[ 2T dx| |sA=27[g(y)1+][ %] d
X =2z| gy ol dy
C
A function with a continuous the area of surface obtained by rotating the graph of
derivative on [a, b] a function about the |x —axis| fora < x<b is
b
SA=2rx j yds
function:y = f (x) function: x=g(y) c<y<d

SA=27zj 7 (x) 1+[%]2dx SA=27:Ty,/1+[g—;]2dy
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Find the area of the surface formed by revolving the graph of f (X )2= x°

on the interval 0<x<+2 about the y-axis.
b
2
SA=27[x 1+ & ] dx

f(x)=x" : =2x

I+ 2] =1+4x

2
SA=2r j 1+ 4x%dx
0

u=1+4x"
du=8xdx gdu= xdx

2l udu=2rx

8

SA:%[(1+4)€2)3/2} :%[93/2_1] :267Z: 137
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Find the area of the surface formed by revolving the graph of x=3y*+2

on the interval 2<y<¢ about the x-axis.

SA= 27[_? yy1+[ 4] dy

g(y)=s5y"+2=>%=3y

4T =firay =\ =y Bieay

SAz%j‘y«/81+4y2dy
2

u=81+4y’
du=8ydy Ldu= ydy
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Find the area of the surface formed by revolving the graph of f (x)=+x

on the interval 4<x<9 about the x-axis.

axis: x —axis

function:y = f (x)

fx)=vx=g

= SA=2z[ f(x)|/1+

&=
[ 2T = 1+ = 42:1
SA:M{J} 4:16& zzﬂi\/x
u=4x+1

du=4dx du=dx

3/2
zt[udu=7-4 20" =2 (4x+1)
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