Math 132 - September 21, 2016

Solutions

Warm-up Problems

1. Find the volume
(a) 2nrh(R —1)
(b) (R —12)h
(c) 7(R+7r)h(R —r) [Correct]
(d) 2
)

0 27 (5) hr [Correct]

(e) The test was terrible!

Solution: Analysis of the volume:

V =nR?’h — nr*h =7(R+7r)(R—r)h =21 (R;—r) hAr

2. Let R be the region in the plane bounded by y = z2 and y = %,’EQ + 2, see below: Rotate R about the
line £ = 3 and find the volume using washers.

Y

—2 2

It is really important to notice the difference slices for 0 <y <2 and 2 <y < 4. And, for 2 <y <4,
it is a real mess! (All this is still doable, its just very messy.)

vV =r /O (8- (V) — B i) dy
+w/24 (8- Vay—92 - (3- )| dy
+7T/24[(3+\f (3+v2y—2?| dy

=122 4 w(14 — 27/%) 4 7 (18 — 27/%) = 327

To do this using shells, you should have:

2
\% :/ 2mrh dr
—2

:/_22 2m(3 — x) K;:ﬁ + 2) - (ac2)} dr = 327



Class Problems

3. Graph of region bounded by y = 4 — 22 and y = 0 below:
Y

9 2 4 6 8

Rotate this about the line x = 3 and find the volume using shells.

Solution:

2

V:/Qﬂ'rhdr:/ 27(3 — x)(4 — 2% — 0) do = 641

-2

4. Same region as Probelm [3| Find volume if rotated about z = —3.
Solution:

2
V= [ 2nrh dr:/ 21 (x — (—3))(4 — 2?) do = 647
-2

5. Same region as Probelm [3} Find volume if rotated about = = 99.

Solution:

2
V= /27T’I“h drz/ 2m(99 — 2)(4 — 2%) dx = 21127

-2

6. Take a region in the plane, R, and rotate about the line y = 18. The integral for washers
should look like:

z=b y=b
@ [ 02-rdde © [ oty
x )

=a

(@) / oz i) ay

=a

r=b
2 _ .2
(b) /x (rs —ri) dy (e) None of these

7. Take a region in the plane, R, and rotate about the line x = 18. The integral for washers
should look like:

z=b y=b
@ [ v © [ ot
o [ @ [ ibvi—r?) dy [ Correct

(e) None of these



8. Take a region in the plane, R, and rotate about the line z = 18. The integral for shells
should look like:

y=b

z=b
(a) / 2nrh dx (c) / 27rh dx
T Y

=a

y=b
(d) / 2mrh dy

y=a

r=b
(b) /x 2nrh dy (e) None of these

9. Take a region in the plane, R, and rotate about the line y = 18. The integral for shells
should look like:

z=b y=b
(a) / 2rrh dx (c) / 2mrh dx
T Y

=a

y=b
(@) / 2mrh dy [ Correct |
Yy

=a

r=b
(b) /m 2mrh dy (e) None of these



