Section 6.2 Add’l Problems Answers
#1,3,4,6, 10

1. Cross sections are rectangles.
Width = 2 and height is the y-value of the line in the xy-plane

containing (0, 1) and (3,0): y = —%x +1
A=2(—1x +1j
3
V, =2[—1x +1ij
3
Y, :2J.3—lx+1dx
0 3
=2 —lx2 + X 3
6 0
=2{—g+3}
6

= 3 cubic units

3. Cross sections are circles:
Area = 712, where r is the y-value on the line in the xy-plane

containing (0, 1) and (3, 0): y = —%x +1.

2
Azzz[—lx+1j
3
1 2
Vi =7z(——x+1J AX
3
2
3
V:ﬂj [—lx+1j dx
o\ 3

Let u =—1x+1,then du :—1.
3 3

Whenx=0,u=1andwhenx=3,u=0

2
szz‘[3 —Ex+1 dx
o\ 3

= ﬂ(—3)jfu2du
= —Sﬂ[luzJo
3 1

o

= ~ 3.14 cubic units
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4. Cross sections are squares:
The length of a side is the y-value of the line in the xy-plane

containing the points (0, 0) and (4, 2): y = %x.
2 1 ¥ 1
Area = (side)” = [—xj ==x?
2 4
|

V: = Zx%Ax
4

\Y :I41x2dx
04

_ 1
12 0

- L(ea-0)
12

= 6_4 = E ~ 5.33 cubic units
12 3

6. Cross sections are circles:

The radius of each circle at level y is the x-value of the line in the

xy-plane containing (0, h) and (r, 0): y = —Dx +h. Because the
r

slices are "y slices,” solve the equation of the line for x:

—%(y ~h).

Area = ;z(radius)2

X =

r? [0 ~ (_h)s}

 3h2

= %ﬁrzh cubic units
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10. The base consists of the region in the xy-plane inside the circle
x2 + y2 = 4. Cross sections perpendicular to the x-axis are (a)

squares, (b) semicircles with diameter on the base, (c) equilateral
triangles with one side on the base.

The length of a chord (a line segment connecting two points of the
circle) is twice the length of the y-value of the circle in the xy-plane:

y =v4-x? . The length of the chord is 2v4 - x? .
(a) Cross sections are squares with side length 2v4 — x2 .
2
A:( 4—x2) :4(4—x2)
V = 4(4—x2) Ax

V= 4]_224—x2dx - 8J‘024—x2dx - 8[4x —%xﬂ

2
:8(8_§j
0 3

(b) Cross sections are semicircles with diameter on the base. The
diameter is 2v4 —x2 , so the radius is V4 - x? .

1 (] 2
AZEﬂ'rZ:E( 4—X2) 25(4—X2)

V, = %(4— XZ)AX

= % ~ 42.67 cubic units

2 2
V=£j 4—x2dx=nj 4—x2dx=n(4x—ix3j
272 0 3

2
)
0 3

(c) Cross sections are equilateral triangles with one side on the base:
The length of a side is 2v4 - x2 . The area of an equilateral
triangle with side 2v4—x2 is

B2t oo afa |-
V, =\/§(4—X2)2Ax
V= \/5...,2216_8)(2 +x* dx = 2\/§J()216—8X2 +x4 dx

8.3 15)2 { 64 32}
=243 16X — =X~ +=X =23|32-—+—
(( 3 S )0 V3 3 5

= 16?” ~ 16.76 cubic units

256) 512 . !
=23 — | =—+/3 # 59.12 cubic units
([ 15 j 15 3
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