If OA, OB,and OC Are Three Edges Of A
Parallelepiped Where Is (0,0,0), A Is
(2.4.-3), B1Is (4.6.2), And

If OA, OB,and OC Are Three Edges Of A Parallelepiped Where Is (0,0,0), A Is
(2.4.-3), BIs (4.6.2), And

Understanding the spatial arrangement of points and vectors in three-dimensional
geometry is essential for various applications in mathematics, physics, engineering, and
computer graphics. When dealing with a parallelepiped—a three-dimensional figure
formed by three vectors originating from a common vertex—the position of points within
or around the shape can be precisely determined using vector algebra and coordinate
geometry.

In this article, we will explore the problem: "If OA, OB, and OC are three edges of a
parallelepiped where is (0,0,0), A is (2,4,-3), B is (4,6,2), and..." and delve into the
concepts necessary to analyze such a figure. We will cover topics including the definition
of a parallelepiped, how to interpret the given vectors, calculating the coordinates of other
points, and understanding the geometric relationships involved.

Understanding the Parallelepiped and Its Edges

What is a Parallelepiped?

A parallelepiped is a six-faced polyhedron where each face is a parallelogram. It can be
thought of as a three-dimensional analogue of a parallelogram. The shape is characterized
by three vectors originating from a common vertex, often denoted as O, and extending to
points A, B, and C.

- Vertices: The vertices of a parallelepiped can be described using vector addition.

- Edges: The edges originate from the common vertex O and extend along vectors OA, OB,
and OC.

- Faces: The faces are parallelograms formed by pairs of these vectors.

Given Data and Coordinates
The specific problem involves the following:
- The origin point: O(0,0,0)

- The vectors representing edges from O:
-A(2, 4, -3)



-B4, 6, 2)

The question pertains to locating the point C and understanding the structure of the
parallelepiped formed by these vectors.

Interpreting the Vectors and Coordinates

Vectors OA and OB

- OA: The vector from O to A is A(2,4,-3).
- OB: The vector from O to B is B(4,6,2).

These vectors define two edges emanating from the origin, O. The third edge OC is not
explicitly given but can be inferred or determined based on context or additional data.

Possible Interpretations of the Problem

Since the problem statement is incomplete, common interpretations include:

- Determining the position of point C, given some additional constraints.
- Finding the volume or other properties of the parallelepiped.
- Locating the point O, A, B, or C within the 3D space.

Given the standard problem formats, a typical approach involves:
- Assuming that A, B, and C are vectors representing edges from O.

- Using vector algebra to find other points such as D, the opposite vertex.
- Calculating the coordinates of any point of interest within or on the parallelepiped.

Calculating Coordinates and Properties of the
Parallelepiped

Finding the Coordinates of Point C

Suppose that point C is the third vertex of the parallelepiped, originating from O, and that
the vectors OA, OB, and OC are the edges meeting at O.

If C is not given but is intended to be determined based on the vectors, then:



- Assumption: The vectors OA, OB, and OC are mutually connected, forming the edges of
the parallelepiped.

- Possible scenarios:

1. OC is another vector, possibly given.

2. OC can be deduced as a linear combination of OA and OB, or from problem constraints.

Suppose OC is given or needs to be found, and in typical problems, the position vector of C
is expressed as:

\[

\vec{OC} = \lambda \vec{A} + \mu \vec{B}
\]

for some scalars \(\lambda, \mu)).

Example: If the point C is the vertex opposite to O, the coordinates of C could be:

\[
C=A+B=(2+4, 4+6, -3+2) = (6, 10, -1)
\]

which is the coordinate sum of vectors A and B.

Note: This is valid if C is the vertex obtained by traversing along both vectors from O.

Calculating the Volume of the Parallelepiped

The volume \(V\) of a parallelepiped formed by vectors \(\vec{A}\), \(\vec{B}\), and
\(\vec{C}\) is given by:

\[
V = [\vec{A} \cdot (\vec{B} \times \vec{C})|
\]

In our case, with known vectors A and B, if C is known, the volume can be computed
directly.

Step 1: Find \(\vec{A} \cdot (\vec{B} \times \vec{C})\)
Step 2: Take the absolute value to determine the volume.

If only A and B are known, and C is not specified, then the volume can be expressed in
terms of these vectors alone, or assuming a specific C (like \(A + B\)).



Applications of Vector Geometry in Parallelepiped
Analysis

Determining Coordinates of Interior Points

Given vectors OA, OB, and OC, any point inside the parallelepiped can be expressed as:

\[
\vec{P} = \lambda \vec{A} + \mu \vec{B} + \nu \vec{C}
\]

where \(0 \leg \lambda, \mu, \nu \leq 1\).
- Example: To find the centroid, set \(\lambda = \mu = \nu = 0.5\).

Centroid coordinate:

\[
\vec{P} = 0.5 \vec{A} + 0.5 \vec{B} + 0.5 \vec{C}
\]

which provides the center of mass assuming uniform density.

Locating Points Relative to the Parallelepiped

- The position of any point in space relative to the shape can be identified using the
concept of parametric equations.
- Barycentric coordinates or linear combinations help in pinpointing exact positions.

Practical Examples and Problem Solving

Example 1: Find the Coordinates of the Opposite Vertex
D

Given OA, OB, and assuming the parallelepiped is formed with the vertex D opposite to O:

\[
D=A+B+C

\]

If C is derived as the sum of A and B:



\[
C=A+B=(610,-1)
\]

then:

\[
D=A+B+ C=(2+4+6,4+6+10, -3+2+(-1)) = (12, 20, -2)
\]

Result: The coordinates of D are (12, 20, -2).

Example 2: Volume Calculation
Suppose:

\[
\vec{A} = (2, 4, -3), \quad \vec{B} = (4, 6, 2), \quad \vec{C} = (6, 10, -1)
\l

Compute:

\[
V = |\vec{A} \cdot (\vec{B} \times \vec{C})|

\]
Steps:
1. Find \(\vec{B} \times \vec{C}\):

\[

\vec{B} \times \vec{C} =
\begin{vmatrix}

\mathbf{i} & \mathbf{j} & \mathbf{k} \\
4 &6 &2\

6&10&-1\\

\end{vmatrix}

\]

2. Calculate the determinant:

\[

\vec{B} \times \vec{C} = \mathbf{i}(6 \times (-1) - 2 \times 10) - \mathbf{j}(4 \times (-1) -
2 \times 6) + \mathbf{k}(4 \times 10 - 6 \times 6)

\]

\[
= \mathbf{i}(-6 - 20) - \mathbf{j}(-4 - 12) + \mathbf{k}(40 - 36)



\]

\[
= \mathbf{i}(-26) - \mathbf{j}(-16) + \mathbf{k}(4)
\]

\[
= (-26, 16, 4)
\]

3. Compute the dot product:

\[
\vec{A} \cdot (\vec{B} \times \vec{C}) = (2, 4, -3

Frequently Asked Questions

What are the coordinates of points A, B, and C in the
parallelepiped?

Point A is at (2, 4, -3), Bis at (4, 6, 2), and point C's coordinates are not provided in the
question.

How can we determine the coordinates of point C in the
parallelepiped?

To find point C, additional information about the edges or the position of C relative to A
and B is needed, such as the vector from the origin or other defining points.

What does the position of point O at (0,0,0) signify in
the parallelepiped?

Point O at (0,0,0) serves as the origin or starting point from which the edges OA, OB, and
OC extend to form the parallelepiped.

How do vectors OA and OB relate to the parallelepiped's
structure?

Vectors OA and OB represent two edges originating from O, defining the shape and
orientation of the parallelepiped in 3D space.

What is the significance of the edges OA, OB, and OC in
understanding the shape?

Edges OA, OB, and OC are the three vectors that define the parallelepiped's structure,



with their directions and lengths determining its volume and orientation.

Can the volume of the parallelepiped be calculated with
the given points?

Yes, if the coordinates of all three edges (or their vectors) are known, the volume can be
calculated using the scalar triple product of the vectors OA, OB, and OC.

What additional information is needed to fully define
the parallelepiped?

The coordinates or position of point C, or the vector OC, are needed to completely define
the parallelepiped's shape and size.

How is the scalar triple product used in this context?

The scalar triple product of vectors OA, OB, and OC gives the volume of the parallelepiped
and helps determine the three-dimensional orientation of its edges.

Additional Resources
Parallelepiped Geometry: An In-Depth Analysis of Edges and Coordinates

Understanding the spatial relationships and coordinate systems within three-dimensional
figures is fundamental in fields ranging from architecture and engineering to computer
graphics. Among these figures, the parallelepiped—a three-dimensional shape formed by
six parallelograms—is especially intriguing due to its complex yet structured nature. In
this article, we delve deep into a specific problem involving three edges of a
parallelepiped, their coordinates, and the geometric implications, providing
comprehensive insights to both students and professionals.

Introduction to Parallelepipeds and Edge
Representation

A parallelepiped is a six-faced polyhedron where each face is a parallelogram. It can be
thought of as a three-dimensional extension of a parallelogram, characterized by three
edge vectors originating from a common vertex. These vectors define the shape's size,

orientation, and internal angles.

Key Concepts:

- Vertices: The corner points of the parallelepiped.

- Edges: The line segments connecting vertices; in this context, the edges are represented
by vectors.



- Vectors A, B, and C: These are the three edge vectors emanating from a single vertex,
typically the origin (0,0,0).

- Coordinate System: A three-dimensional Cartesian coordinate system assigns positions to
points in space through (x, y, z) coordinates.

Defining the Given Data and Coordinate
Assignments

In the problem statement, the following data are provided:

- The origin point: O (0, 0, 0)

- Edge A: from O to point A at (2, 4, -3)

- Edge B: from O to point B at (4, 6, 2)

- Point C: The question implies that point C is related to the edges, but the description is
incomplete. Assuming the intended data is that C is another point in the parallelepiped,
potentially derived from the edges or given as a specific coordinate.

Note: The original problem appears to have a typographical inconsistency or omission
("And" at the end). For clarity, we will interpret the problem as exploring the positions of
points A, B, and C, and their relation to the parallelepiped defined by edges OA, OB, and
OC, with O at the origin.

Understanding the Edges and Their Vectors

Given:
-OA=A(2,4,-3)
-OB=B(4,6,2)

The vectors A and B are rooted at the origin, O, and extend to points A and B respectively.

Implications:

- These vectors define two edges emanating from O.

- The parallelepiped's shape is determined by these vectors and a third vector, which likely
is OC, the edge from O to point C.

Possible interpretations:

1. OC is another edge vector from O, which we need to determine.

2. C is a point within the parallelepiped that can be expressed as a linear combination of A
and B, possibly with a third vector.



Exploring the Geometric Configuration

To analyze the shape and position of the parallelepiped, we need to understand:

1. The Vector Representation
- The parallelepiped is generated by the three vectors A, B, and C starting from O.
- Any point P inside the parallelepiped can be expressed as:

\[
P = \lambda \mathbf{A} + \mu \mathbf{B} + \nu \mathbf{C}
\]

where \(\lambda, \mu, \nu\) are scalar parameters within [0,1] for points inside or on the
boundary.

2. The Position of Point C
- Since only A and B are explicitly given, the position of C is crucial.
- If C is an arbitrary point or edge, then:

\[
C=((xcvyczco)
\]

- The question "Where is (0,0,0), A, B, and C?" hints at understanding their relative
positions.

3. The Volume and Orientation
- The volume \(V\) of the parallelepiped is given by the scalar triple product:

\[
V = |\mathbf{A} \cdot (\mathbf{B} \times \mathbf{C})|

\]

- The orientation of the shape depends on the order of the vectors and their linear
independence.

Calculating the Coordinates and the
Parallelepiped Structure

Given the vectors:

\[
\mathbf{A} = (2, 4, -3), \quad \mathbf{B} = (4, 6, 2)
\]



We proceed with the following steps:
1. Determining the Third Edge Vector, C

Since the problem is incomplete regarding point C, a typical scenario is to consider a third
vector \(\mathbf{C}\), possibly:

- Given explicitly, or
- Derived from the problem context, such as being the sum of the other vectors, or a
particular point within the shape.

Assumption: For demonstration, suppose point C is at \((x ¢, y ¢, z c)\). Let's explore
various options:

- Option A: C is at a specific coordinate, e.g., (X, y, z).
- Option B: C is the sum of A and B, i.e., \(A + B = (2+4, 4+6, -3+2) = (6, 10, -1)\).

Let's analyze Option B first, as it provides a concrete point.
2. Coordinates of Point C (assuming C = A + B)

\[
\mathbf{C} = (6, 10, -1)
\]

3. Volume Calculation
The volume of the parallelepiped spanned by vectors A, B, and C is:

\[
V = |\mathbf{A} \cdot (\mathbf{B} \times \mathbf{C})|
\]

Calculating the cross product \(\mathbf{B} \times \mathbf{C}\):

\[

\mathbf{B} \times \mathbf{C} =
\begin{vmatrix}

\mathbf{i} & \mathbf{j} & \mathbf{k} \\
4&6&2\\

6&10&-1

\end {vmatrix}

\]

Compute the determinant:

\[

\mathbf{B} \times \mathbf{C} = \mathbf{i} (6 \times -1 - 2 \times 10) - \mathbf{j} (4
\times -1 - 2 \times 6) + \mathbf{k} (4 \times 10 - 6 \times 6)

\]



\[
= \mathbf{i} (-6 - 20) - \mathbf{j} (-4 - 12) + \mathbf{k} (40 - 36)
\]

\[
= \mathbf{i} (-26) - \mathbf{j} (-16) + \mathbf{k} (4)
\]

\[
= (-26, 16, 4)
\]

Next, compute the dot product with \(\mathbf{A}\):

\[

\mathbf{A} \cdot (\mathbf{B} \times \mathbf{C}) = (2, 4, -3) \cdot (-26, 16, 4) = 2 \times
(-26) + 4 \times 16 + (-3) \times 4

\]

\[
=-52+64-12=0
\]

Since the scalar triple product is zero, the volume is:

\[
V=10]=0
\]

This indicates that the vectors are coplanar, i.e., they lie in the same plane, and hence, do
not form a parallelepiped with volume in three dimensions. This suggests that choosing \(C
= A + B\) results in a degenerate shape.

Implications and Alternative Approaches

The zero volume indicates that the three vectors are linearly dependent:

\[
\mathbf{A} \times \mathbf{B} \neq 0

\]

but

\[
\mathbf{A} \cdot (\mathbf{B} \times \mathbf{C}) =0

\]



which implies coplanarity.

Therefore:
- The initial vectors A and B are linearly independent.
- The third vector C (if assumed to be \(A + B\)) is coplanar with them.

Alternative considerations:

- If the problem intended for the third edge vector \(\mathbf{C}\) to be independent, then
it must not be a linear combination of A and B.

- To find a suitable \(\mathbf{C}\) that forms a non-zero volume, choose a vector not
coplanar with A and B.

Summary of Key Findings and Geometric Insights

- Origin Point (O): Located at (0, 0, 0), serving as the common vertex from which all edges
emanate.
- Edge A: Extends from O to
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