Volume Disk/Washer/Cross Sectional Additional Examples Video

1. Find the volume of the solid that results when the regiony =2+v/x 4+ 3,y=0,x=0and x = 2 is revolved
about the x-axis.

2. Find the volume of the solid that results when the regiony =v4 — x,x=0,y=0and y = 2 is revolved
about the y-axis.

3. Find the volume of the solid that results when the region bounded by y =7 —-x% x=-2and x =2 is
revolved about the x-axis

4. Find the volume of the solid that results when the region bounded by y=6e%%,y =6 + 4x — 2x?,
x=0andx = 1is revolved about the liney = -2



5. Find the volume of the solid of revolution generated by revolving the region bounded byy=1-x,y =
0, and x = 0 about:

a) the x—axis

b) the y—axis

c) theliney=-1

6. Find the volume of the solid whose base is bounded by the graphs of y = x + 1, y = x> — 1, with cross
sections perpendicular to the axis and are:

a) Squares

b) rectangles that each have a height of 1

c) equilateral triangles

d) semi-circles



Answers:
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For each problem, find the volume of the solid that results when the region enclosed by the curves

is revolved about the the x-axis.

1) y=2Nx+3, y=0, x=0, x=2

3) y="Vsinx, y=0, x=0, x=n

2) y:xz, y=0, x=2

4) x=N1-y, x=-N1-y, v=0

For each problem, find the volume of the solid that results when the region enclosed by the curves

is revolved about the the y-axis.

5) x=fy2+4, x=0, y=0, y=2
‘>

Answers to Finding Volumes of Solids of Revolution
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5. Use the method of disks/rings to determine the volume of the solid obtained by rotating the region bounded by y = e 2" and y=06+4z — 2z° between = 0 and = = 1 aboul
the line y = —2.

[Show All Steps] [Hide All Steps]

(@ Hide Solution ¥

We need to start the problem somewhere so let's start “simple”.

Here is a sketch of the bounded region with the axis of rotation shown.

Knowing what the bounded region looks like will definitely help for most of these types of problems since we need to know how all the curves relate to each other when we go to setu
the area formula and we'll need limits for the integral which the graph will often help with.



Find the volume of the solid that results when the region bounded by y = 6e™2%,y =6 + 4x — 2x2%,x=0
and x = 1 is revolved about the liney = -2

Inner Radius = 2 + 6e%* Outer Radius = 2 + 6 + 4z — 22> = 8 + 4z — 22

A(z)=m [(Outer Radius)® — (Inner Radius)2]
= [(8+ 42— 22%)" — (2+ 6e*)’]
= 7 (60 + 64z — 162 — 162" + 4a" — 24e™** — 36e ")

integral for the volume and evaluate it.

n see that the “first” ring in the solid would occur at z = 0 and the “last” ring would occur at z = 1. Our limits are then : 0 < z < 1.

1
V= / 7 (60 + 64z — 162° — 162° + 42" — 24e > — 36e ") dz
0

937
= (f +12e72 + 9974> ™

16 £ : g
=x (60:c + 3222 — ?x-"’ — 42t + gac" +12e7 % + 9e’4’>

0

8. Use the method of disks/rings to determine the volume of the solid obtained by rotating the region bounded by y = 2z + 1, z = 4 and y = 3 about the line z = —4.
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2. Use the method of disks/rings to determine the volume of the solid obtained by rotating the region bounded by y = 7 — 2%z = —2, & = 2 and the z-axis about the z-axis

2 2
14 1 2012
V—/ 7r(49—14a:2+a:4) de = w492 — — 2% + —2° =|——7
9 3 5 L 15




}. Use the method of disks/rings to determine the volume of the solid obtained by rotating the region bounded by y = 2z% and y = z* about the z-axis.
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