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Problem (363: 21-24). (Solid S of volume V is bounded by two parallel planes at x = a and
x = b with cross sectional area A(z).)

If each cross section of S perpendicular to the x axis is a square then S is a rectangular paralleliped.
If each cross section of S is a disk or washer, then S is a volume of revolution.

If @ is in centimelers, then A(x) must be a quadratic function of x.

The average value of A(z) on the interval [a,b] is V/(b— a).

Solution: False, S could be a square based pyramid with axis of symmetry on the x-axis.

False. Consider a solid whose cross sectional area to x-axis is a circle, but the cenfre of each
circle lies on the line y = x. This is also not a solid of revolution around y = @, otherwise the
cross sectional area perpendicular to the x axis would be elliptic.

False. The units of A(x) arc dependent upon the units of the y axis, also see examples in the book
where A is a linear function etc.

True. Since V' = f; A(z)dz, this is true by the MVT of integration.
|

Problem (34). Find the volume of the solid when the region enclosed by y = /x,y = 0,2 =9 is
revolved about the line y=3.

Solution: [0 The region is shown below, and we're to revolve about y = 3. This is best done
using the “washer” method. The outer radius is 7o = 3 and the inner is 71 =3 — VT

Vv =7r/'r2($)2 —ry(z)?da

9
:w/ 3—(3— vz )da
0
=135m/2

08
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False. Section 5.2 outlines how to find the volume given the cross sectional area, cylindrical
shells does not use cross sectional area.

=
=
5

True. If f = ¢ is a constant then the fact that this is exact is equivalent to

n b
V= cZEmﬂZA:ﬂk = c/ 2nxdx
[

k=1

= (2 — 2p1) (b* - a?)

T @Rk =
a:l

— i (":":Igc — m.’%—l)
2
k=1
The series on the left is telescoping, so only the first and last term contribute = b — a?/2, O




