9.4: Area of a Surface of Revolution

Question: What is the area of the band (or frustum of a cone?)

Answer: 3 Y'\ 4 r_L
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PROBLEM: Find the surface area of solid obtained by rotating the curve
C. wv=fl@a<a<b

about the z-axis. (Assume that f is nonnegative and continuous on [a, b].)

Solution: Approximate the surface area by areas of approximating bands:

C ds y= £
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EXAMPLE 1. Find the surface area of the solid obtained by rotating the curve

R>0

C:xz= Rcost, y= Rsini,

about the x-axis.

SA=am Slems}o\S = AT ta, AS =97 SR gint [3(‘({)11*@‘(3:[1

' Fdb = 4T
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EXAMPLE 2. Find the surface area of the solid obtained by revolving the curve given by

y2=4a:+4,’ 2<y<6,
L D

about the x-axis.
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|EXAMPLE 3. Determine the surface area of the solid obtained by revolving the curve given by

y=+vr, 1<z<8§,

8
about the y-azis. —
SA=am S(mdius)a\$= a7 S xds= am gxh‘r (98) dx
C C \
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=~ 149.9 8
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EXAMPLE 4. Determine the surface area of the solid obtained by rotating
= )= $2a x| < 2 =)— 3 X‘
y || 2 $X<£2

about the r-aris.

< p-ar | (adius)dS= am\y ds
C \C\-J J/

S A =am § Jaox | 1)

—d
_2% X
1 = — ————
§e> & o) = TR ax
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