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Surface of revolution



Area of surface of revolution

Consider a surface obtained by rotating the curve y = f(x) about the x-axis.
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Basic shapes: Cylinders and cones
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Area of surface of revolution
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Area of surface of revolution

The surface area of a surface of rotation of the curve y = f(x) about the
x-axis from x = a to x = b is

S =

∫ b

a
2πf(x)

√
1 + [f ′(x)]2 dx.



Area of surface of revolution

We can also write

S =

∫ b

a
2πy

√
1 +

(
dy

dx

)2

dx,

S =

∫ d

c
2πx

√
1 +

(
dx

dy

)2

dy, (typo in book, pg 533 Eq 6)

S =

∫
2πyds,

S =

∫
2πxds,

where

ds =

√
1 +

(
dy

dx

)2

dx or ds =

√
1 +

(
dx

dy

)2

dy.
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Example 1. The arc of the parabola y = x2 from (1, 1) to (2, 4) is rotated
about the y-axis. Find the area of the surface.
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Example 2. Find the area of the surface generated by rotating the curve
y = ex, 0 ≤ x ≤ 1 about the x-axis.
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Example 3. The infinite curve y = e−x, x ≥ 0 is rotated about the x-axis.
Find the resulting area.

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey














