
6.2 Volumes by Known Cross-Sections

Question. How can we find the volume of a solid region S?
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· Let A(x) be the area of the cross-section in the plane PX,

which is the plane perpendicular to the x-axis
, passing though X.

(think about slizing S with a knife at x

· The area A(x) varies as X increases from a to b

· The total volume of S is SA(x) dx



Example. Show that the volume of a sphere of radius r is V =
4
3ωr

3
.

Approximating the volume of a sphere with radius 1
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· The plane Px interests the sphere in a circle y =x

· The cross-sectional area is A(x) =
y
2
= + (r)- xz)

V = [ A(x)dx = ( π(v - xt)dx = π[ox- E
= π[(r - f) - (-r+
= π[r3 + 3-

=



Example. Let R be the region bounded by f(x) = x2 and g(x) = x2→x→1 on the interval [→1, 2].
A solid has base R, and cross-sections perpendicular to the x-axis are squares. Find the volume of

the solid.

f(x) = x2

g(x) = x2 → x→ 1
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side of the square at X

↓
0 A(x) = [s(x)]2 = [f(x)-g(x)]" = [X - (x2 -x -1]2

= [X + 1]2

② v = &, A(x)dx = f(x+1 dx
Let u= X + 1

du = dx
= j3n dx
= [ju3]3 Other cross-sections

= 9
·

squares
· rectangles
· thingles
· semi/quarter-circles


