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Understanding how to find the area of a triangle given its vertices is a fundamental skill in
coordinate geometry. In this article, we will explore the step-by-step process to calculate the area of
a triangle with vertices at A(-3, 2), B(1, -2), and C(1, 3). Whether you're a student preparing for
exams or a math enthusiast seeking to strengthen your skills, this comprehensive guide will help you
master the method and apply it to similar problems.

Understanding the Coordinates and the Problem

Before diving into calculations, it’s essential to understand the problem setup. The vertices of the
triangle are located at specific points on the Cartesian plane:

Point A at (-3, 2)

Point B at (1, -2)

Point C at (1, 3)

The goal is to find the area of the triangle formed by these three points.

Methods to Find the Area of a Triangle with
Coordinates

There are several methods to find the area of a triangle when given vertex coordinates:

1. The Shoelace Formula (Coordinate Geometry Formula)

This is the most straightforward and widely used method for coordinate-based triangles.

2. Using the Determinant Method

This approach involves calculating the determinant of a matrix constructed from the coordinates.



3. Decomposing the Triangle into Simpler Shapes

Breaking the triangle into right triangles or rectangles (less common for arbitrary points).

In this article, we'll focus on the Shoelace formula, as it provides an efficient way to calculate the
area directly from the vertices.

Applying the Shoelace Formula to Find the Area

The Shoelace formula states that for a triangle with vertices at (x₁, y₁), (x₂, y₂), and (x₃, y₃), the area
is:

\[
\text{Area} = \frac{1}{2} | x_1(y_2 - y_3) + x_2(y_3 - y_1) + x_3(y_1 - y_2) |
\]

Let's apply this formula step-by-step with our specific points.

Step 1: List the Coordinates

Identify the points:

A(-3, 2)

B(1, -2)

C(1, 3)

Assign these as:

\[
x_1 = -3, \quad y_1 = 2
\]
\[
x_2 = 1, \quad y_2 = -2
\]
\[
x_3 = 1, \quad y_3 = 3
\]



Step 2: Plug into the Shoelace Formula

Calculate:

\[
\text{Area} = \frac{1}{2} | x_1(y_2 - y_3) + x_2(y_3 - y_1) + x_3(y_1 - y_2) |
\]

Substitute:

\[
\text{Area} = \frac{1}{2} | (-3)(-2 - 3) + 1(3 - 2) + 1(2 - (-2)) |
\]

Step 3: Simplify Each Term

Calculate each difference:

- \( y_2 - y_3 = -2 - 3 = -5 \)
- \( y_3 - y_1 = 3 - 2 = 1 \)
- \( y_1 - y_2 = 2 - (-2) = 2 + 2 = 4 \)

Now multiply:

- \( (-3) \times (-5) = 15 \)
- \( 1 \times 1 = 1 \)
- \( 1 \times 4 = 4 \)

Sum these:

\[
15 + 1 + 4 = 20
\]

Finally, take the absolute value and divide by 2:

\[
\text{Area} = \frac{1}{2} \times |20| = 10
\]

Result: The area of the triangle with vertices at A(-3, 2), B(1, -2), and C(1, 3) is 10 square units.

Alternative Method: Using the Distance Formula and
Heron’s Formula



While the Shoelace formula is the most efficient, understanding alternative approaches enriches
your problem-solving toolkit.

Calculating the Lengths of Sides

Using the distance formula:

\[
d = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

Calculate each side:

- Side AB:

\[
d_{AB} = \sqrt{(1 - (-3))^2 + (-2 - 2)^2} = \sqrt{(4)^2 + (-4)^2} = \sqrt{16 + 16} = \sqrt{32}
\approx 5.657
\]

- Side BC:

\[
d_{BC} = \sqrt{(1 - 1)^2 + (3 - (-2))^2} = \sqrt{0 + 5^2} = \sqrt{25} = 5
\]

- Side AC:

\[
d_{AC} = \sqrt{(1 - (-3))^2 + (3 - 2)^2} = \sqrt{4^2 + 1^2} = \sqrt{16 + 1} = \sqrt{17} \approx
4.123
\]

Applying Heron’s Formula

Heron’s formula states that:

\[
\text{Area} = \sqrt{s(s - a)(s - b)(s - c)}
\]

where \( s \) is the semi-perimeter:

\[
s = \frac{a + b + c}{2}
\]



Calculate \( s \):

\[
s = \frac{5.657 + 5 + 4.123}{2} \approx \frac{14.78}{2} = 7.39
\]

Calculate the area:

\[
\text{Area} \approx \sqrt{7.39(7.39 - 5.657)(7.39 - 5)(7.39 - 4.123)}
\]

\[
= \sqrt{7.39 \times 1.733 \times 2.39 \times 3.267}
\]

Multiplying:

\[
7.39 \times 1.733 \approx 12.8
\]
\[
2.39 \times 3.267 \approx 7.81
\]
\[
12.8 \times 7.81 \approx 100
\]

Square root:

\[
\sqrt{100} = 10
\]

This confirms the earlier result that the area is 10 square units.

Key Takeaways and Tips for Calculating Triangle Area
from Coordinates

The Shoelace formula provides a quick and reliable way to find the area of a triangle given
three vertices.

Always carefully substitute the coordinates into the formula to avoid errors.

Understanding the distance formula and Heron’s formula can be useful for verifying results or
solving related problems.



Practice with different sets of points to become comfortable with these methods.

Conclusion

Finding the area of a triangle with vertices at specific coordinates, such as A(-3, 2), B(1, -2), and C(1,
3), is an essential skill in coordinate geometry. Using the Shoelace formula, we determined that the
area is 10 square units, a result confirmed by alternative methods like the distance formula and
Heron’s formula. Mastering these techniques enhances your problem-solving capabilities and
prepares you for more complex geometric challenges. Whether in academic exams or practical
applications, knowing how to compute the area of a triangle from its vertices is a valuable
mathematical tool.

Frequently Asked Questions

How do I find the area of a triangle given its vertices A(-3, 2),
B(1, -2), and C(1, 3)?
You can use the coordinate geometry formula for the area of a triangle: 0.5 |x₁(y₂ - y₃) + x₂(y₃ - y₁) +
x₃(y₁ - y₂)|. Plugging in the points A(-3, 2), B(1, -2), and C(1, 3), the area is 0.5 |(-3)(-2 - 3) + 1(3 - 2) +
1(2 - (-2))| = 0.5 |(-3)(-5) + 1(1) + 1(4)| = 0.5 |15 + 1 + 4| = 0.5 20 = 10.

What is the formula used to calculate the area of a triangle
with vertices in coordinate plane?
The formula is: Area = 0.5 |x₁(y₂ - y₃) + x₂(y₃ - y₁) + x₃(y₁ - y₂)|, where (x₁, y₁), (x₂, y₂), and (x₃, y₃) are
the coordinates of the vertices.

Can I find the area of the triangle with vertices A(-3, 2), B(1,
-2), C(1, 3) using the shoelace formula?
Yes, the shoelace formula is applicable. Listing the points cyclically and calculating the sum of cross-
products gives the same result. Using the points in order, the area is 10 square units.

What are the steps to compute the area of a triangle given
three points in the coordinate plane?
First, write down the coordinates of the three vertices. Then, apply the formula: 0.5 |x₁(y₂ - y₃) +
x₂(y₃ - y₁) + x₃(y₁ - y₂)|. Calculate the differences, multiply, sum up, take the absolute value, and
multiply by 0.5 to get the area.



Is the triangle with vertices A(-3, 2), B(1, -2), and C(1, 3) a
right triangle?
No, based on the coordinates, the side lengths do not satisfy the Pythagorean theorem, so the
triangle is not a right triangle. The area calculation confirms it is a scalene triangle.

How can I verify the area of the triangle is 10 using an
alternative method?
You can plot the points and divide the triangle into simpler shapes or use the vector cross product
method to find the area. Both methods will give the same result of 10 square units.

What is the significance of the calculated area of 10 for these
vertices?
The area of 10 square units represents the size of the triangle formed by points A, B, and C in the
coordinate plane, indicating the space enclosed by these three points.

Additional Resources
Calculating the Area of a Triangle with Coordinates: A Comprehensive Guide

When it comes to understanding the fundamentals of coordinate geometry, one of the most essential
topics is determining the area of a triangle given its vertices. This skill not only reinforces core
mathematical concepts but also finds applications in diverse fields like engineering, architecture,
computer graphics, and geographic information systems. In this article, we delve into a detailed,
step-by-step process to find the area of a specific triangle with vertices at points A(-3, 2), B(1, -2),
and C(1, 3). Through this exploration, we aim to equip you with a thorough understanding of the
methods involved, ensuring you can confidently approach similar problems in the future.

Understanding the Problem and Its Significance

Before diving into calculations, it’s crucial to understand the significance of the problem. The task
involves calculating the area of a triangle when the positions of its vertices are known in the
coordinate plane. Unlike simple geometric shapes with straightforward formulas, triangles in
coordinate geometry require a more analytical approach—specifically, the use of coordinate
formulas that relate the vertices' positions to the area.

This problem is particularly interesting because it incorporates both algebra and geometry,
showcasing the power of coordinate-based methods. The vertices provided—A(-3, 2), B(1, -2), and
C(1, 3)—are conveniently chosen to illustrate key concepts such as:

- The use of coordinate formulas for area calculation.
- Understanding how to interpret points on a Cartesian plane.
- Recognizing the importance of ordered pairs and their roles in calculations.

The Coordinate Geometry Formula for Triangle Area



The most efficient and widely used method for calculating the area of a triangle with vertices at
known coordinates is the shoelace formula, also known as the determinant method. It is derived
from the shoelace algorithm, which calculates the area based on the coordinates of the vertices.

The Shoelace Formula

Given three points \( A(x_1, y_1) \), \( B(x_2, y_2) \), and \( C(x_3, y_3) \), the area \( \Delta \) of the
triangle they form is:

\[
\boxed{
\text{Area} = \frac{1}{2} \left| x_1(y_2 - y_3) + x_2(y_3 - y_1) + x_3(y_1 - y_2) \right|
}
\]

This formula effectively computes the absolute value of the determinant of a matrix formed by the
coordinates, ensuring a positive area value regardless of the order of points.

Why Use the Shoelace Formula?

- Simplicity: It provides a straightforward calculation requiring only basic arithmetic.
- Efficiency: Handles any coordinate set without the need for complex geometric constructions.
- Applicability: Works for any triangle in the coordinate plane, regardless of shape or size.

Step-by-Step Calculation for Triangle ABC

Now, let’s apply this formula to our specific points:

- \( A(-3, 2) \Rightarrow x_1 = -3, y_1 = 2 \)
- \( B(1, -2) \Rightarrow x_2 = 1, y_2 = -2 \)
- \( C(1, 3) \Rightarrow x_3 = 1, y_3 = 3 \)

Step 1: Plug in the Coordinates

\[
\text{Area} = \frac{1}{2} | (-3)(-2 - 3) + 1(3 - 2) + 1(2 - (-2)) |
\]

Step 2: Simplify Inside the Parentheses

- \( y_2 - y_3 = -2 - 3 = -5 \)
- \( y_3 - y_1 = 3 - 2 = 1 \)
- \( y_1 - y_2 = 2 - (-2) = 2 + 2 = 4 \)

Now, substitute these back:

\[
\text{Area} = \frac{1}{2} | (-3)(-5) + 1(1) + 1(4) |
\]

Step 3: Perform the Multiplications



- \( (-3)(-5) = 15 \)
- \( 1(1) = 1 \)
- \( 1(4) = 4 \)

Step 4: Sum the Results

\[
15 + 1 + 4 = 20
\]

Step 5: Final Calculation

\[
\text{Area} = \frac{1}{2} | 20 | = \frac{20}{2} = 10
\]

Thus, the area of the triangle with vertices A(-3, 2), B(1, -2), and C(1, 3) is 10 square units.

Alternative Methods for Verification

While the shoelace formula is efficient, it’s often beneficial to verify the result through alternative
approaches:

1. Using Base and Height

- Identify a side as the base.
- Calculate the perpendicular height from the opposite vertex to this side.
- Use the area formula: \( \frac{1}{2} \times \text{base} \times \text{height} \).

This method, while intuitive, can become cumbersome if the height is not straightforward to
determine.

2. Using Distance Formula and Heron’s Formula

- Calculate side lengths using the distance formula.
- Apply Heron’s formula to find the area.

But this approach involves more steps and is less direct for this problem.

Visualizing the Triangle and Its Area

Understanding the geometric arrangement of the points can deepen your grasp of the calculation:

- Plot the points A(-3, 2), B(1, -2), and C(1, 3) on a Cartesian plane.
- Observe the shape formed and identify the base and height.
- Recognize that the base could be the segment BC or AB, depending on orientation.
- Note that the vertical and horizontal distances give insights into the dimensions contributing to the
area.

Visual intuition complements algebraic calculations, providing a comprehensive understanding.



Practical Applications and Significance

Calculating the area of a triangle with known vertices is not purely academic:

- Geographic Information Systems (GIS): Estimating land area based on coordinate points.
- Engineering Design: Calculating material requirements or structural stability.
- Computer Graphics: Rendering shapes and calculating surface areas.
- Navigation and Mapping: Dividing regions into triangular segments for analysis.

Mastering this technique enhances proficiency in these fields, enabling precise and efficient
calculations.

Final Remarks and Key Takeaways

- The shoelace formula offers a quick and reliable method for computing triangle areas from
coordinate points.
- Correctly plugging in and simplifying the coordinates is critical for accurate results.
- Visualizing the points enhances understanding and verification.
- This method is versatile and applicable across numerous disciplines.

By thoroughly understanding and practicing this calculation, you develop a powerful tool for
geometric analysis in the coordinate plane. Whether for academic pursuits, professional tasks, or
personal curiosity, mastering the area calculation of triangles with vertices is an invaluable skill in
the toolkit of coordinate geometry.
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