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MULTIPLE INTEGRAL

The Power of Multiple Integrals

Evaluation Techniques

Includes iterated
integrals and change of
variables

Dimensional Analysis

Analyzing complex
systems in multiple
dimensions

Volumes Under
Surfaces

Calculating the space
enclosed by a surface
and a plane

Applications
Used in physics,

engineering, and
economics
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The Power of Triple Integrals in 3D Analysis

Multivariable
Calculus

Foundation for 3D
integration
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Three-
Dimensional
Regions

Domains for volume

and quantity
calculations
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How to evaluate a triple integral?

Integrate with
respect to x first

Suitable for regions
defined by x-bounds and

functions of x.

Integrate with respect
to y first

Ideal for regions defined by y-
bounds and functions of v

N

Integrate with
respect to z first

Best for regions defined by
Z-bounds and functions of
Z.

Made with Z Napkin
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The Power of Triple Integrals in Science and Engineering

Mathematical
Foundations

Core principles of
triple integration

Theoretical
Physics
Mathematical tools

for physical
modeling

Physics
Applications

Modeling physical
quantities in 3D
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The Power of Triple Integrals in Science and Engineering

Theoretical Physics

Mathematical tools for physical
modeling

Physics
Applications

Mathematical
Foundations

Modeling physical

Core principles of triple
quantities in 3D

integration

Computational Applied Physics

EnS'neeY'ns Physics principles in

Mathematical methods in engineering contexts

engineering models

Engineering
Applications

Solving real-world engineering
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Coordinate Systems for Triple Integrals

Cartesian Cylindrical Spherical
Cartesian Cylindrical Spherical
coordinates offer a coordinates simplify coordinates are ideal
straightforward calculations for for spherical shapes
approach to triple symmetrical objects. and volumes.
integrals.
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Unifying Concepts in Triple Integrals

1 2
Core Triple Coordinate
Integral Concepts Systems

Cartesian, cylindrical,

Definition and setup herical
spherica

360

Integral Setup in
Different
Coordinates
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Fluid-Solid Interaction

Forces and flows in physical
structures

Physics Engineering
mass structural properties
Energy-Mass Energy-Flow
Distribution Modeling
Relationship between mass Energy transport in fluid
and energy systems

Economics
Modeling energy and resource
distribution
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Triple Integrals in Action

Multivariable Calculus

Extends double integrals to three dimensions.

Three-Dimensional Space

Integrates over three-dimensional regions.

Volume
Calculation

Function of Three Variables

Integrates functions of three variables.

Physics and Engineering

Calculates mass, charge, and other
properties.
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Mastering Triple Integration

SYrous.cor

Coordinate Transformations ‘

A l
Applications ‘
Mass, center of mass, moments of inertia -
Volume Calculation N
Formula and examples for volume -
Triple Integrals !
Definition and evaluation techniques ~
++1 Foundational Knowledge
—z [

Basic integrals and coordinate systems -

Made with = Mapkin

Cylindrical and spherical systems

5 O

N

k¥
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Pre-assessment - Quiz

Which of the following statements is TRUE about triple integrals?

(1) The order of integration cannot be changed.

(11) Triple integrals are only defined over cuboidal regions.

(i11) The volume of a solid region can be calculated using a triple integral.

(iv) Triple integrals are only used in physics, not mathematics.
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Pre-assessment - Quiz

The volume of the sphere x?+y%+z2=1 is
(1) 1/2

(ii) 4/3 ma®

(iii) 1/6m

(iv) 1/8
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