Volumes of Revolution

Determine the volume of the solid generated when the area bounded by the given curves is rotated about
the stated axis.
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2 x-axis, y-axis, quadrant I; about the z-axis.

Ly=4—z
y =23 y = x : about the y-axis.

y = sinz, z-axis, ¢ = 0, x = 7; about the z-axis. Set up the integral, but do not evaluate.

.y =2z — 22 y = 2%; about the z-axis. Set up the integral, but do not evaluate.

y=x—2,y = —%(w —2)2; about z-axis. Set up the integral, but do not evaluate.

y=cosw,y =sinz,r = 0,r = 35, about the r-axis. Set up the integral, but do not evaluate.

y = arcsinz,y = — 3,y = 3, y-axis; about the y-axis. Set up the integral, but do not evaluate.

y = 22,2 = y? about the z-axis using the shell method. Set up the integral, but do not evaluate.

y = x?,x = y? about the z-axis using the disk method. Set up the integral, but do not evaluate.

r =y? —2y,x — 2y + 3 = 0; about the z-axis. Set up the integral, but do not evaluate.

1
= ——— y =1, = 2; about the y-axis. Set up the integral, but do not evaluate.
YT Vira? y &
1
Y= R y =0,z =5,z = 10; about the z-axis. Set up the integral, but do not evaluate.
y = sinz, z-axis, x = 0,x = 7; about the y-axis. Set up the integral, but do not evaluate.
5 0<z<1
Yy = in the first quadrant about the z-axis.
322 1<a<2

y = e*,y = e, y-axis; about the z-axis.

y = e,y = e, y-axis; about the y-axis.

y =2,y =1,z = 3; about the z-axis using the disk method.
y =22,y = 1,2 = 3; about the z-axis using the shell method.
y =>4+ 2,y =+ 8; about the z-axis.

y = 4x,y = 222; about the y-axis.

y = 23(2 — x), r-axis, first quadrant; about = = 0.

f(z) =5z,9(z) = 22,2 = 0,2 = 3; about the z-axis.

f(z) = (z —2)? for 1 <z < 3, z-axis; about the y-axis.

Set up, but do not evaluate, an integral for the volume of revolution obtained when the region
bounded by y = arctan x, x-axis, x = 1, is revolved about the y-axis.

Set up, but do not evaluate, an integral for the volume of revolution obtained when the region
bounded by y = v/z,z = 1,2 = 4,y = 0 is revolved about the y-axis.

Set up, but do not evaluate, an integral for the volume of revolution obtained when the region
bounded by f(z) = 22+ 1,g(z) = 2o + 4,2 = 0, in the first quadrant, is revolved about the y-axis.



Answers:

2
1. / m(4 — 2?)? da =207 [djsks]
2. / oz (z — 2 da:+/ 27 (—x)(x —:U)da::?—g[shells]

3. / msin® x dx [disks]
0

4. /01 7[(2z — %)% — (2%)?) dx [disks)

5. /0 “r (2 —2)? ~ 3z — 2)"] du [dlisks]

w/4 w/2
6. / m(cos® & — sin® z) dx + 7(sin? x — cos® z) dz [disks]
0 w/4

0 w/2
7. / 7(—siny)? dy + / m(siny)? dy [disks]

or / 2m(—x)[arcsinz — (—5)] dx +/0 2z — arcsinz| do [shells]

oo

. /01 21y(v/y — v*) dy [shells]

Ne)

1
. /0 m [(Va)? — (@?)?] do [disks]

10. /13 21y {(Qy —3)— (y? — 2y)} dy [shells]

2
11. /0 2rx {1 \/14-—%'2] dz [shells]

12. (

13. / 2rx sinz dx [shells]

14. /7r % da:+/ ( ) =87 [disks]

1
15, / m(e? — ) dz =T (¢? + 1) [disks]
0

) x [disks]

1
16. / 2nx(e — e¥) dx = m(e — 2) [shells]
0
3
17, / 7 [(@%)? — 7] do =227 [disks]
1
9
18. / 21y (3 — /y) dy =22% [shells]
1

19. ’ 7 |(z 4 8)% — (z? + 2)?| dx = 2507 [disks]
Ll |



2
20. / onxldr — 222 dx =107 [shells]
0
2 3 64
21. /0 2rx[z”(2 — x)] de == [shells]
3
22. / T {(537)2 — (a:z)ﬂ dz =827 [disks]
0
3
23. / 2rz(z — 2)? do =8 [shells]
1
1
24. / 27z arctan x dx [shells]
0

4
25. / 2rx/z dz [shells]
1

26. /0 Yora (20 +4) — (22 + 1)] da [shells
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