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(32) 9.2 Area Of A Surface Of Revolution

The surface area of the surface obtained by rotating
thecurvey = f(x) a < x < b about x — axis
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The surface area of the surface obtained by rotating ’
thecurve x = <y < b about y — axi 1
uvex = f(y) a<y uty — axis - -
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(32) 9.2 AreaOf A Surface Of Revolution P2

Example 1 29 January 2007 A
Let the curve C: y:%xz—lnx ) x & [ 1 32l
Find the area of the surface of revolution obtained by rotating C about y-axis
Solution
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Example 2 27 June 2006 A

Find the area of the surface obtained by rotating the curve
y=+vx+1, 1<x<5 aboutthe x — axis.

Solution
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(32) 9.2 AreaOf A Surface Of Revolution P3

Example 3 24 May 2005 A

Find the surface area of the solid generated by rotating the curve
y =coshx, 0<x <3 aboutthex — axis

Solution

y = coshx

d
_y = sinh x

= sinh?x

+

(x
1 ( v =1+smh2x— cosh? x

b 3 3 3
’ 1
S=2m fy dx =21 fcoshx-coshx dx = 21 fcoshzx dx = 2m fz(cosh2x+1) dx
a 0 0 0
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0

EX8]T]Q| ed 31 August 2008 A
x*> Inx . .
The curve = g (1] 2 < x <4 ,lisrotated about the x-axis.
Find the area of the resulting surface.
Solution
| i
by
dy 1
dxz_ 4x 3
dy b 1 1
(@) = @+ (a)z E .
dy ) 1 1 1
1+ () =@+ () +3=(+5)
b 2 4 4
s—zf 1+(d—y>d—2fx—2—m—x<+ —zf il ——1 b )d
= 4iTT y dx X = 4TT 2 4 X = 4Tt x X xinx 16xnx X
a 2 2
L .3 fxlnxdx I, = f—lnxdx
X
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du = —dx v =-x? 1~ 1
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S=2 14 i2_1121 _12_i11 2 4_21 i _121 +1 i(] )24
= n8x +16x 7 2x nx 4x (Inx) 2— n8x +16x 8x nx 16 2 nx
S = 44+16 21 4+16+ (In4)% — (16+4 11 2+1+ ¢! 2))
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(32) 9.2 AreaOf A Surface Of Revolution

P4

Example 5
Let thecurveC : _! 44 ! el1,2]
Y~ R 00 L
Find the area of the surface of revolution obtained by rotating C about y-axis
Solution
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Homework

1 Find the area of the surface obtained by rotating the curve 35 January 24,
= y =coshx, 0 < x <In+?2 aboutthe x — axis (4 pts.) 2010
2 (4 pts. ) Find the area of the surface obtained by rotating the curve 36 June 6. 2010
= x =./8y Fory € [0,1] about they — axis S
3 (4 pts) Find the area of the surface obtained by rotating the curve y = cosh(x) 40 August 7,
D x € [0,1] around the y — axis. 2011
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