
14 perimeter and area in the coordinate plane answer
key

14 perimeter and area in the coordinate plane answer key is a crucial topic in geometry that helps students and
educators understand the concepts of perimeter and area within the coordinate plane. This knowledge is not
only foundational for further studies in mathematics but also has practical applications in various fields
such as engineering, architecture, and computer graphics. This article aims to provide a comprehensive overview
of how to determine the perimeter and area of shapes situated in the coordinate plane, along with an answer key
for common problems.

Understanding Perimeter and Area

Before diving into the specifics of calculating perimeter and area in the coordinate plane, it is essential to define
these terms.

What is Perimeter?

Perimeter is the total distance around the outer boundary of a two-dimensional shape. It is calculated by
summing the lengths of all sides of the shape. For polygons, the perimeter can be found using the formula:

\[
P = a + b + c + ... + n
\]

where \(a, b, c, ... n\) are the lengths of each side.

What is Area?

Area, on the other hand, refers to the amount of space contained within a shape. The area can be calculated
using different formulas depending on the type of shape. For example, the area of a rectangle is given by:

\[
A = length \times width
\]

and the area of a triangle can be calculated using:

\[
A = \frac{1}{2} \times base \times height
\]

Calculating Perimeter and Area in the Coordinate Plane

When working in the coordinate plane, shapes are defined by their vertices, which are given in the form of
coordinates. This section will cover how to compute the perimeter and area of various shapes based on their
coordinates.



Calculating the Perimeter

To calculate the perimeter of a polygon defined by coordinates, follow these steps:

1. Identify the vertices of the polygon. For example, consider a triangle with vertices \(A(1, 2)\), \(B(4, 6)\),
and \(C(5, 1)\).

2. Calculate the lengths of each side using the distance formula:

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

3. Sum the lengths to get the perimeter.

For the triangle \(ABC\):

- Length \(AB\):
\[
d_{AB} = \sqrt{(4 - 1)^2 + (6 - 2)^2} = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5
\]

- Length \(BC\):
\[
d_{BC} = \sqrt{(5 - 4)^2 + (1 - 6)^2} = \sqrt{1^2 + (-5)^2} = \sqrt{1 + 25} = \sqrt{26}
\]

- Length \(CA\):
\[
d_{CA} = \sqrt{(1 - 5)^2 + (2 - 1)^2} = \sqrt{(-4)^2 + 1^2} = \sqrt{16 + 1} = \sqrt{17}
\]

- Finally, the perimeter \(P\) is:
\[
P = d_{AB} + d_{BC} + d_{CA} = 5 + \sqrt{26} + \sqrt{17}
\]

Calculating the Area

To find the area of a polygon defined by coordinates, you can use the Shoelace Theorem. The formula is:

\[
Area = \frac{1}{2} \left| \sum (x_iy_{i+1} - y_ix_{i+1}) \right|
\]

Where the summation is taken over all vertices \(i\), and the last vertex connects back to the first.

For our triangle \(ABC\):

1. List the coordinates:
- \(A(1, 2)\)
- \(B(4, 6)\)
- \(C(5, 1)\)

2. Apply the Shoelace formula:
\[



Area = \frac{1}{2} \left| (1 \cdot 6 + 4 \cdot 1 + 5 \cdot 2) - (2 \cdot 4 + 6 \cdot 5 + 1 \cdot 1) \right|
\]
\[
= \frac{1}{2} \left| (6 + 4 + 10) - (8 + 30 + 1) \right| = \frac{1}{2} \left| 20 - 39 \right| = \frac{1}{2}
\times 19 = 9.5
\]

Answer Key for Common Problems

Here is an answer key for some typical perimeter and area problems in the coordinate plane:

Example Problems

1. Triangle with vertices (0, 0), (6, 0), (0, 8):
- Perimeter: \(P = 6 + 8 + \sqrt{(6 - 0)^2 + (0 - 8)^2} = 6 + 8 + 10 = 24\)
- Area: \(A = \frac{1}{2} \times base \times height = \frac{1}{2} \times 6 \times 8 = 24\)

2. Rectangle with vertices (1, 1), (1, 4), (5, 4), (5, 1):
- Perimeter: \(P = 2 \times (length + width) = 2 \times (4 - 1 + 5 - 1) = 2 \times (3 + 4) = 14\)
- Area: \(A = length \times width = (5 - 1) \times (4 - 1) = 4 \times 3 = 12\)

3. Quadrilateral with vertices (0, 0), (4, 0), (4, 3), (0, 3):
- Perimeter: \(P = 4 + 3 + 4 + 3 = 14\)
- Area: \(A = length \times width = 4 \times 3 = 12\)

Conclusion

Understanding the concepts of perimeter and area in the coordinate plane is essential for solving various
geometric problems. By applying formulas and techniques such as the distance formula for perimeter and the
Shoelace Theorem for area, students can develop a strong foundation in geometry. The provided answer key
serves as a quick reference for solving common problems, ensuring that learners can practice and master these
essential skills.

Frequently Asked Questions

What is the formula for calculating the perimeter of a polygon in the
coordinate plane?

The perimeter can be calculated by summing the distances between consecutive vertices. Use the distance
formula for each pair of points.

How do you determine the area of a triangle given its vertices in the
coordinate plane?

Use the formula Area = 1/2 | x1(y2-y3) + x2(y3-y1) + x3(y1-y2) | where (x1, y1), (x2, y2), and (x3, y3)
are the vertices of the triangle.



What is the significance of the determinant in finding the area of a polygon?

The determinant method provides a way to calculate the area of a polygon by using the coordinates of its
vertices in a matrix format.

Can you find the perimeter of a rectangle based on its vertices in the
coordinate plane?

Yes, the perimeter can be calculated as P = 2(length + width), where length and width are determined by the
differences in x and y coordinates of the vertices.

What is the relationship between the area and perimeter of geometric shapes
in the coordinate plane?

While area measures the space within a shape, perimeter measures the distance around it. They are related but
distinct properties.

How do you find the area of a quadrilateral given its vertices?

You can divide the quadrilateral into two triangles and apply the triangle area formula to each, then sum the
areas.

What tools can be used to visualize the perimeter and area in the coordinate
plane?

Graphing software or online graphing calculators can be used to plot points and visualize shapes, aiding in the
calculation of perimeter and area.

What common mistakes should be avoided when calculating perimeter and
area in the coordinate plane?

Common mistakes include miscalculating distances between points, forgetting to account for all vertices, and
confusing the formulas for different shapes.
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