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Abstract 

This article delves into various geometric concepts and their applications in the flat coordinate 
plane. The exploration begins with calculating the area of triangles using the EP 1: Triangle Area 
Formula. We then move on to EP 2, where we discuss matrix multiplication and its relation to 
vectors. The EP 3 section introduces circles and parabolas, explaining their properties and 
equations. In EP 4, we explore the relationship between points and circles and investigate 
tangents to the circle. The concept of a focal chord is covered in EP 5, highlighting the properties 
of an intersecting chord in a circle. Continuing the discussion, EP 6 focuses on finding equations 
of tangent lines to the focal chord. In EP 7, we discover when two vertical lines are 
perpendicular. Moving forward, EP 8 explores the properties of images obtained by intersecting 
cones with planes. Lastly, we wrap up with a two-part discussion on vectors in EP 9 and EP 10, 
exploring their characteristics and applications. 

Keywords: flat coordinate plane, triangle area formula, matrix multiplication, vectors, circles, 
parabolas, focal chord, tangent lines, vertical lines, intersecting cones, vector characteristics. 

Finding the Area of a Triangle on the Coordinate Plane 

In this heading, viewers will be introduced to the formula used for finding the area of a triangle 
on the coordinate plane. The heading will start with an explanation of why it is important to 
know how to find the area of a triangle and how it relates to other geometric concepts.Next, the 
formula for finding the area of a triangle will be derived step by step. The heading will break 
down the formula and provide a thorough understanding of each component. Special attention 
will be given to how the formula is derived from the concept of base and height. 

The heading will then move on to various examples illustrating how to apply the formula in 
practice. Realistic scenarios will be presented, and the viewers will be guided through the process 
of finding the area of different triangles using the derived formula. The examples will cover 
triangles with different orientations and sizes on the coordinate plane.By the end of the heading, 
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viewers will have a solid understanding of the formula for finding the area of a triangle on the 
coordinate plane and will be able to confidently apply it to various geometric problems. 

Matrix-Vector Multiplication 

This heading will focus on matrix-vector multiplication, a fundamental operation in linear 
algebra. Viewers will be introduced to the concept and purpose of matrix-vector multiplication 
and why it is widely used in various fields such as computer graphics, physics, and 
engineering.The heading will start with a clear explanation of how matrix-vector multiplication 
works. The viewers will learn how to multiply matrices and vectors using the rules and properties 
associated with this operation. Step-by-step examples will be provided to guide the viewers 
through the process. 

The properties and applications of matrix-vector multiplication will also be discussed. Viewers 
will gain an understanding of why this operation is essential for solving systems of linear 
equations and transforming vectors in space. Real-life applications, such as image 
transformations and computer graphics rendering, will be presented to highlight the significance 
of matrix-vector multiplication.By the end of the heading, viewers will be equipped with the 
knowledge and skills to perform matrix-vector multiplication confidently. They will understand 
the properties and applications of this operation, allowing them to tackle more complex linear 
algebra problems. 

Circles and Parabolas 

In this heading, viewers will delve into the properties of circles and parabolas. The heading will 
begin by exploring the characteristics of circles, including their equations, center, radius, and 
how to graphically represent them on the coordinate plane. The viewers will understand the 
relationship between the equation of a circle and its graphical representation.Next, the heading 
will move on to introducing parabolas. Viewers will learn about the different forms of parabolic 
equations and their significance in describing the shape and properties of parabolas. The focus 
will be on understanding the vertex, focus, directrix, and axis of symmetry of a parabola. 

The graphical representation of circles and parabolas will be analyzed to highlight their unique 
characteristics. The viewers will be guided through the process of graphing circles and parabolas 
accurately on the coordinate plane.By the end of the heading, viewers will have a solid 
understanding of circles and parabolas. They will be able to confidently identify their properties, 
equations, and graphically represent them on the coordinate plane. 

The Relationship Between Points and Circles 

This heading will explore the intricate relationship between points and circles. Viewers will gain 
a deep understanding of the various ways in which points interact with circles and the 
implications of these interactions in geometry problems.The heading will begin by discussing the 
conditions for a point to be located inside, on, or outside a circle. These conditions will be 
illustrated with clear examples and diagrams to foster a clear understanding.Next, the 
relationships between circles and chords, secants, and tangents will be explored. Viewers will 
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learn how to identify and work with these geometric terms in relation to circles. Real-life 
applications, such as navigation and engineering, will be presented to showcase the importance 
of the point-circle relationship. 

The application of the point-circle relationship in geometry problems will be demonstrated 
through examples. Viewers will be guided through the process of solving problems that involve 
circles and points, allowing them to hone their problem-solving skills.By the end of the heading, 
viewers will have a comprehensive understanding of the relationship between points and circles. 
They will be able to confidently work with chords, secants, and tangents in relation to circles and 
apply the point-circle relationship in solving geometric problems. 

The Tangent Line of a Focal Chord 

In this heading, viewers will explore the concept of the focal chord in a circle. The heading will 
provide a thorough definition of the focal chord and explain its significance in relation to 
circles.The heading will discuss the properties and characteristics of the focal chord. Viewers 
will understand how the focal chord is related to the center, radius, and other parts of a circle. 
Clear examples and diagrams will be used to illustrate these properties and enhance 
comprehension. 

The heading will showcase the practical applications of the focal chord in geometry problems. 
Real-life scenarios, such as bridge construction and architecture, will be presented to highlight 
the significance of the focal chord in practical situations.By the end of the heading, viewers will 
have a clear understanding of the focal chord and its properties. They will be able to identify and 
work with the focal chord in various geometric and real-life contexts. 

Finding the Equation of a Tangent Line to the Focal Chord 

This heading will delve into the techniques for finding the equation of a tangent line to the focal 
chord. Viewers will gain a deep understanding of the process involved in determining the tangent 
line equation and its relation to the focal chord.The heading will start by discussing the steps to 
finding the equation of a tangent line to the focal chord. The viewers will be introduced to 
differentiation and its role in finding the slope of the tangent line. Step-by-step examples will be 
provided to guide the viewers through the process and ensure clarity. 

Graphical representation will be used to enhance understanding. The heading will showcase the 
tangent lines on a focal chord and help viewers visualize the relationship between the two. 

By the end of the heading, viewers will be equipped with the knowledge and skills to find the 
equation of a tangent line to the focal chord confidently. They will understand the role of 
differentiation and graphical representation in this process. 

When Two Vertical Lines are Perpendicular 

In this heading, viewers will explore the conditions under which two vertical lines can be 
considered perpendicular. The heading will provide a clear definition of perpendicular lines and 
how it applies to vertical lines.The heading will demonstrate how to derive the equations and 
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solve for the perpendicularity condition when dealing with two vertical lines. Clear examples and 
step-by-step explanations will be provided to ensure comprehension and practical application. 

Graphical representation on the coordinate plane will be used to help viewers visualize the 
concept of perpendicular lines. The heading will discuss the implications and significance of 
perpendicular lines in various geometric situations.By the end of the heading, viewers will have a 
comprehensive understanding of the conditions for two vertical lines to be perpendicular. They 
will be able to derive the equations and solve for the perpendicularity condition confidently. 
They will also understand how perpendicular lines relate to other geometric concepts on the 
coordinate plane. 

Properties of Images Obtained from Cone-Plane Intersection 

In this heading, viewers will focus on analyzing the properties of images obtained from the 
intersection of cones with planes. The heading will explore the implications and applications of 
this intersection in various real-life situations. 

The heading will begin by providing an overview of the image obtained from the intersection of 
a cone with a plane. Viewers will learn about the characteristics and properties of this image, 
such as its shape, size, and orientation.The heading will identify and discuss the key properties of 
the resulting image. Viewers will understand how the intersecting plane affects the shape and 
characteristics of the image. Real-life applications, such as shadow casting and volume 
calculations, will be presented to showcase the significance of the image properties. 

By the end of the heading, viewers will have a comprehensive understanding of the properties of 
images obtained from the intersection of cones with planes. They will be able to analyze and 
work with these images confidently, enabling them to apply this knowledge in various real-life 
situations. 

Vectors Part 1 

This heading will serve as an introduction to vectors and their properties. Viewers will gain a 
solid understanding of vectors in both 2D and 3D space and be able to perform basic operations 
involving vectors. 

The heading will start by discussing the concept and significance of vectors. Viewers will learn 
how vectors can be used to represent physical quantities such as displacement, velocity, and 
force. The properties and characteristics of vectors, such as magnitude and direction, will be 
explored in detail. 

The representation of vectors in both 2D and 3D space will be explained, including the use of 
coordinates and components. Step-by-step examples will be provided to guide the viewers 
through the process of representing vectors accurately.The heading will also cover basic vector 
operations, such as addition, subtraction, and scalar multiplication. Viewers will learn how to 
perform these operations and understand their significance in various mathematical and physical 
contexts.By the end of the heading, viewers will have a solid foundation in vectors. They will be 
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able to confidently represent vectors in 2D and 3D space, perform basic operations involving 
vectors, and understand the properties and applications of vectors in diverse contexts. 

Vectors Part 2 

This heading will delve into advanced topics related to vectors, building upon the knowledge 
gained in the previous heading. Viewers will explore the dot product and cross product of 
vectors, as well as their geometric applications. 

The heading will begin by discussing the dot product of vectors. Viewers will learn how to 
calculate the dot product and understand its geometric interpretation. The properties and 
applications of the dot product, such as determining the angle between vectors, will be explored 
in detail. 

Next, the heading will move on to the cross product of vectors. Viewers will learn how to 
calculate the cross product and understand its significance in determining the direction of a 
vector perpendicular to two given vectors. Geometric applications, such as calculating the area of 
parallelograms and determining the orientation of triangles, will be discussed. 

Throughout the heading, clear examples and practical applications will be presented to enhance 
understanding and facilitate real-life connections. 
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