Calculus I Section 6-5: More Volume Problems

Question 3

The base of a solid is the region enclosed by
y=sinz and y=0

from x = 0 to x = 7. Cross-sections perpendicular to the z-axis are semicircles whose diameters lie in
the base region. Find the volume of the solid.

y=sinz
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Shaded base region in the xy-plane.

Cross-section perpendicular to the z-axis

d(x)

Schematic cross-section; dimensions vary with x.

© 2026 Stem-Master.com, All rights reserved. 1



Calculus I Section 6-5: More Volume Problems

Question 3 — Solution

1. Identify the diameter and radius.

Use dzx slices for 0 < x < 7. The base segment is a diameter, so

d(x) =sinx — 0 =sinz, T(a:):T— 5
2. Find the area of a semicircle.
A(z) = 17r7“(ac)2 = %7‘( <sir21m> = gsin2 x.
3. Set up the volume and use a trigonometric identity.
V:W/WsiHQ:cdx, sin%zzM.
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™

" (1 — cos(2x)) dx.

V=_
16 J,

4. Integrate with the chain-rule factor.

Since [ cos(2z) dx = sin(2z)/2,

5. Apply the bounds.

All volumes are in cubic units.
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