How to determine area and volume of the function f(x) = 2 + sin(x) rotated around the x
axis from (0; 2m)? The slice is a circle.

Solution:

Volume

21 21 21
V= nf (f(x)?dx = nf (2 + sin(x))?dx = nf (4 + 4 sin(x) + (sin(x))?)dx =
0 0 0

21
1
=m| 4x|3™ — 4 cos(x)|™ + Ef (1 —cos(2x))dx | =
0

1 1
= (81r -0+ Exlﬁ” — Zsin(Zx)I%”) = (8w — 0 + w — 0) = 9mw?(cubic units)

Area

2 2n
S= 27tf f(x) /1 + (f’(x))zdx = an (2 + sin(x))+/1 + (cos(x))?dx =
0 0

1+ (cos(x))?dx

O — i

= 47rf 14 (cos(x))?dx = 16m

We have to replacement

x 2dt 1—t?
t = tan (E),dx = m,cos(x) =7 vy

Then we have

1 1
¢ 16 f - 1—¢t2\* 2dt _ J'\/(1+t2)2+(1—t)2dt_
- 1+e2) 142 " (1 +t2)? B
0 0

1
V1 + t4dt
(14 t?)?
0

=322

This integral is very difficult. So we can use numerical integration. Then we have

S~ 32V2m - 0.678551 ~ 96.47113 (square units)
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