MAT B41: Week 10 ‘ ‘ ‘ , Fall 2022

Week 10: The Triple Integral

| /

For a bounded function f : R* — R we define:
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If this limit exists and is independent of c;;, then f is integrable.

If R=[a,b] X [¢,d] X [p,q] we have:
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All six orders of integration will agree.

Calculate /// z? dV whete B =0, 1]3.
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Follow-Up Question: What is the value of integral / / / x@? 4y 22 V7 =3 ( ,% X - j—
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MAT B41: Week 10

Suppose R C R™. Let f: R — R be an integrable function. The average of f on R is:

Fall 2022

1

Vol, is the n-dimensional volume of R and dV;, is the n-dimensional volume element.
Warning: We wrote the single integral sign to stand for n-integrations.

Let ||x||> be the distance squared function on R™. What is the average of ||x||20n 8, &7
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MAT B41: Week 10 S | Fall 2022
The notion of z-simple and y-simple »generalizb,s the R™ as elementary. A region is z-elementary if it
is bounded on two sides by graphs of functions. .

R={(59: A << AR = R x R

A region is a symmetric elementary region if it is elementary in .all directions.\ \
Warning: The word “symmetric” is being used in a special way here. A 3

Show that the sphere R = {(z,y, 2) : 2> +y* + 2> < 1} is a symmetric elementary region.
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- MAT B41: Week 10

N/

Compute the triple integral / / / zyz> di/ where: R=[0,1] x [-1,2] x [0, 3].
R 2
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. MAT B41: Week 10 - Fall 2022

Calculate /// e’V dV where R = {(z,y,2) : 0 < y.\g L bl < 2 < agh
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MAT B41: Week 10 - ' Fall 2022

1 Y A X
Sketch the region of integration of / / / f(z,y, 2) dzdydz.
g o o
Sketch its projection on to the plane z = 0. [Explore on CalcPlot3D]
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MAT B41: Week 10 ‘ Fall 2022

Sketch the region of integration bounded by z =4 -z, 2 =4+ 1z, 2 =4 — Y2 O »
Sketch its projection on to the plane x = 0. - 0 .
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~ MAT B41: Week 10 | Fall 2022

Write all six orders of integration for the region bounded by Pt =9 a—-—2 3—=2
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MAT B41: Week 10 Fall 2022

ThevolmneofRCR3isV=///ldV.
R

Find the volume of the tetrahedron bounded by 0 < z,y,2z and z < 4 — 2z — y&— .| Cl WX CQ
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~ MAT B41: Week 10

Fall 2022
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MAT B41: Week 10 Fall 2022

Consider the plane# region R bounded by (0, 0,0), (C,0,0), (0,C,0), (C,C,0).
Find the volume V(C) bounded by z = 2C' — z — y above this region.
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