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Understanding the area of a parallelogram is fundamental in geometry, especially when
working with coordinate geometry. The problem involving points (2, 3), (2, -5), (6, 1), and
(6, -7) provides an excellent opportunity to explore how to compute the area of a
parallelogram given vertices in a coordinate plane. This article aims to guide you through
the process step-by-step, explaining key concepts, formulas, and methods to find the area
of a parallelogram defined by these points.

---

Introduction to Parallelograms and Coordinate
Geometry

What Is a Parallelogram?
A parallelogram is a four-sided polygon (quadrilateral) with opposite sides that are both
parallel and equal in length. Its defining properties include:
- Opposite sides are parallel
- Opposite sides are equal in length
- Opposite angles are equal
- Consecutive angles are supplementary (add up to 180 degrees)

Common examples of parallelograms include rectangles, rhombuses, and squares, which
are special types of parallelograms.

Why Use Coordinate Geometry?
Coordinate geometry allows us to analyze geometric figures using algebraic methods.
When points are given in coordinate form, we can:
- Calculate distances between points
- Find slopes of lines
- Use vector operations to determine area

This approach simplifies the process of finding areas, especially for irregular or complex
figures.

---



Understanding the Given Coordinates

The points provided are:
- A (2, 3)
- B (2, -5)
- C (6, 1)
- D (6, -7)

It's important to verify the arrangement of these points to understand the shape they form
and confirm whether they indeed define a parallelogram.

Plotting the Points
Visualizing these points:
- Point A: (2, 3)
- Point B: (2, -5)
- Point C: (6, 1)
- Point D: (6, -7)

On the coordinate plane, points A and B share the same x-coordinate (2), indicating they lie
vertically aligned. Similarly, points C and D share the same x-coordinate (6). This suggests
the shape is aligned along the vertical lines x=2 and x=6.

---

Verifying the Shape: Is It a Parallelogram?

To confirm that points A, B, C, D form a parallelogram, check whether the opposite sides
are parallel.

Calculating Slopes of Sides
The slope of a line between two points (x₁, y₁) and (x₂, y₂) is:

\[
m = \frac{y_2 - y_1}{x_2 - x_1}
\]

Calculate slopes:
- AB: between (2, 3) and (2, -5):

\[
m_{AB} = \frac{-5 - 3}{2 - 2} = \frac{-8}{0} \quad \text{(undefined)}
\]

Vertical line (x=2).



- CD: between (6, 1) and (6, -7):

\[
m_{CD} = \frac{-7 - 1}{6 - 6} = \frac{-8}{0} \quad \text{(undefined)}
\]

Vertical line (x=6).

- BC: between (2, -5) and (6, 1):

\[
m_{BC} = \frac{1 - (-5)}{6 - 2} = \frac{6}{4} = 1.5
\]

- AD: between (2, 3) and (6, -7):

\[
m_{AD} = \frac{-7 - 3}{6 - 2} = \frac{-10}{4} = -2.5
\]

Since AB and CD are both vertical lines and BC and AD are not parallel (their slopes are 1.5
and -2.5 respectively), this indicates the sides AB and CD are parallel (both vertical), and
sides BC and AD are not parallel.

Conclusion: The points are aligned such that AB and CD are vertical, but BC and AD are not
parallel. Therefore, the shape formed is a rectangle or a parallelogram depending on the
arrangement, but given the arrangement, it appears to be a parallelogram with the sides
AB and CD parallel, and BC and AD are connecting these.

---

Calculating the Area of the Parallelogram

Once confirmed that the points form a parallelogram, the next step is to compute its area.
Several methods are available:

- Using the coordinate geometry (shoelace) formula
- Using vectors and the cross product

Here, we will focus on the vector cross product method as it's particularly effective for
parallelograms defined by vertices.

---

Method 1: Using the Vector Cross Product

Step 1: Choose a reference point



Typically, select one vertex as a reference point, for example, point A (2, 3).

Step 2: Define two adjacent vectors
- Vector \(\vec{AB}\): from A to B
- Vector \(\vec{AD}\): from A to D

Calculate these vectors:

\[
\vec{AB} = B - A = (2 - 2, -5 - 3) = (0, -8)
\]

\[
\vec{AD} = D - A = (6 - 2, -7 - 3) = (4, -10)
\]

Step 3: Compute the cross product magnitude
The area of the parallelogram is given by the magnitude of the cross product of these
vectors:

\[
\text{Area} = |\vec{AB} \times \vec{AD}|
\]

For 2D vectors \((x_1, y_1)\) and \((x_2, y_2)\), the cross product magnitude is:

\[
|\vec{AB} \times \vec{AD}| = |x_1 y_2 - y_1 x_2|
\]

Calculate:

\[
|0 \times (-10) - (-8) \times 4| = |0 + 32| = 32
\]

Therefore, the area of the parallelogram is 32 square units.

---

Alternative Method: Shoelace Formula

The shoelace formula provides a straightforward way to calculate the area of any polygon
given its vertices in order:

\[
\text{Area} = \frac{1}{2} |x_1 y_2 + x_2 y_3 + x_3 y_4 + x_4 y_1 - (y_1 x_2 + y_2 x_3 +
y_3 x_4 + y_4 x_1)|
\]



Order the points as A(2, 3), B(2, -5), C(6, 1), D(6, -7):

Calculate:

\[
\text{Sum}_1 = 2 \times (-5) + 2 \times 1 + 6 \times (-7) + 6 \times 3
\]

\[
= -10 + 2 + (-42) + 18 = -10 + 2 - 42 + 18 = -32
\]

Calculate:

\[
\text{Sum}_2 = 3 \times 2 + (-5) \times 6 + 1 \times 6 + (-7) \times 2
\]

\[
= 6 - 30 + 6 - 14 = -32
\]

Then,

\[
\text{Area} = \frac{1}{2} |(-32) - (-32)| = \frac{1}{2} |0| = 0
\]

This indicates an inconsistency, possibly due to the order of points or shape not being a
proper polygon in this sequence. To avoid confusion, ensure points are ordered correctly
around the shape.

---

Summary and Final Calculation

Based on the vector cross product method, which is straightforward and reliable for this
problem, the area of the parallelogram defined by points (2, 3), (2, -5), (6, 1), and (6, -7) is:

32 square units

---

Additional Tips for Calculating Area of



Parallelograms in Coordinates

- Always verify the shape and the arrangement of points before calculations.
- Use vectors from a common vertex to adjacent vertices for simplicity.
- Confirm the shape is a parallelogram by checking parallel sides through slopes.
- The cross product method is efficient for non-rectangular shapes.
- The shoelace formula is versatile for polygons but requires proper ordering.

---

Conclusion

Calculating the area of a parallelogram defined by points in coordinate geometry involves
understanding the shape's properties, verifying its shape, and applying appropriate
formulas. In the case of points (2, 3), (2, -5), (6, 1),

Frequently Asked Questions

How do I find the area of a parallelogram given its
vertices (2,3), (2,-5), (6,1), and (6,-7)?
You can find the area by using the shoelace formula or by calculating the base and height.
For these points, it's easiest to consider the base as the distance between (2,3) and (2,-5),
and find the height as the horizontal distance between the parallel sides.

What is the first step to calculate the area of a
parallelogram with given vertices?
First, plot the points and determine which sides are parallel to identify the base and height,
then use the formula: Area = base × height.

Can the shoelace formula be used to find the area of
the parallelogram with vertices (2,3), (2,-5), (6,1),
(6,-7)?
Yes, the shoelace formula is a quick way to find the area for polygons like a parallelogram
when given coordinates.

How do I apply the shoelace formula to these points?
Arrange the vertices in order: (2,3), (6,1), (6,-7), (2,-5). Then, compute the sum of the
products of x and y coordinates diagonally, subtract the sum of the products in the opposite
diagonal, and divide the absolute value of the difference by 2.



What is the calculated area of the parallelogram with
vertices (2,3), (2,-5), (6,1), and (6,-7)?
Using the shoelace formula, the area is 32 square units.

Are the sides (2,3)-(2,-5) and (6,1)-(6,-7) parallel in this
parallelogram?
Yes, these pairs of points form vertical lines, confirming they are parallel sides of the
parallelogram.

Why is it important to verify which sides are parallel
when calculating the area?
Because the area of a parallelogram is base times height, and identifying the correct base
and height depends on knowing which sides are parallel.

Can I use vectors to find the area of this parallelogram?
Yes, by calculating the cross product of two adjacent side vectors, you can find the area as
the magnitude of this cross product, which is equivalent to the parallelogram's area.

Additional Resources
What Is The Area Of The Parallelogram?
Determining the area of a parallelogram given its vertices is a fundamental problem in
coordinate geometry, often encountered in high school and early college mathematics. The
question “What is the area of the parallelogram?” becomes particularly interesting when
the vertices are provided as coordinate points, requiring an understanding of vectors,
determinants, and geometric properties. In this article, we will explore how to compute the
area of a parallelogram given four vertices, specifically focusing on the vertices (2,3), (2,-5),
(6,1), and (6,-7). We will break down the problem step-by-step, explain the underlying
concepts, and provide a detailed example to deepen understanding.

---

Understanding the Problem: Coordinates of the
Parallelogram

The problem provides four points:

- A (2, 3)
- B (2, -5)
- C (6, 1)
- D (6, -7)



These points are vertices of a parallelogram, but it’s essential first to verify the shape's
structure and determine how these points are connected to form the parallelogram.
Typically, in coordinate geometry, the vertices are listed in order, but here, the order isn’t
specified. Therefore, part of the task is to identify which pairs of points form the sides of the
parallelogram.

Key observations:
- Points A and B share the same x-coordinate (x=2), indicating a vertical side.
- Points C and D share the same x-coordinate (x=6), indicating another vertical side.
- The y-coordinates of these points differ, which suggests the shape is aligned along the
axes.

---

Step 1: Confirming the Vertices Form a
Parallelogram

Before calculating the area, it’s crucial to confirm that the four points indeed form a
parallelogram. This can be done using the property that in a parallelogram, the diagonals
bisect each other, meaning their midpoints are the same.

Calculating midpoints of diagonals:

- Diagonal AC:
- Midpoint M1: ((x_A + x_C)/2, (y_A + y_C)/2) = ((2 + 6)/2, (3 + 1)/2) = (8/2, 4/2) = (4, 2)

- Diagonal BD:
- Midpoint M2: ((x_B + x_D)/2, (y_B + y_D)/2) = ((2 + 6)/2, (-5 + -7)/2) = (8/2, -12/2) = (4,
-6)

Since M1 ≠ M2, the diagonals do not bisect each other at the same point, implying these
points do not form a parallelogram if connected arbitrarily as A-B-C-D in sequence.

Alternative approach:

Given the structure of the points, note that:

- A (2,3) and B (2,-5) are vertical, separated by 8 units in y.
- C (6,1) and D (6,-7) are vertical, separated by 8 units in y as well.

The points seem to be arranged such that A and B form one vertical side, and C and D form
the opposite vertical side. The horizontal difference between these pairs is 4 units (from
x=2 to x=6).

This suggests that the shape is a parallelogram with vertical sides at x=2 and x=6, and the
top and bottom sides at different y-values, with the shape spanning from y=3 and y=-5 on
one side to y=1 and y=-7 on the other.



---

Step 2: Choosing the Correct Vertices and Sides

To compute the area, we need to identify two adjacent sides that can be represented as
vectors originating from a common vertex. For simplicity, choose A (2, 3) as the reference
point.

- Vector AB: from A to B:
- B - A = (2 - 2, -5 - 3) = (0, -8)

- Vector AD: from A to D:
- D - A = (6 - 2, -7 - 3) = (4, -10)

Alternatively, check vectors from other points, but choosing vectors from A simplifies
calculations.

---

Step 3: Computing the Area Using the Cross
Product

The area of a parallelogram formed by two vectors u and v is given by the magnitude of
their cross product:

\[ \text{Area} = |\mathbf{u} \times \mathbf{v}| \]

In 2D, the cross product of vectors u = (u_x, u_y) and v = (v_x, v_y) is a scalar:

\[ u_x v_y - u_y v_x \]

Using vectors AB and AD:

- \(\mathbf{AB} = (0, -8)\)
- \(\mathbf{AD} = (4, -10)\)

Calculate:

\[ \text{Area} = |(0)(-10) - (-8)(4)| = |0 + 32| = 32 \]

Thus, the area of the parallelogram is 32 square units.

---



Step 4: Verifying the Result

To ensure the correctness, consider the alternative set of vectors from point B:

- Vector BA: from B to A:
- (2 - 2, 3 - (-5)) = (0, 8)

- Vector BC: from B to C:
- (6 - 2, 1 - (-5)) = (4, 6)

Calculate the cross product:

\[ (0)(6) - (8)(4) = 0 - 32 = -32 \]

The magnitude is 32, matching the previous calculation, confirming the area as 32 square
units.

---

Features and Insights on Calculating the Area of
a Parallelogram

Features:

- Coordinate Geometry Approach: Uses the coordinates of vertices directly, avoiding
complex geometric constructions.
- Vector Method: Employs vectors and the cross product to find the area, which is efficient
and precise.
- Diagonal Midpoint Check: Ensures the four points form a parallelogram by verifying
diagonals bisect each other.
- Applicability: Suitable for any convex quadrilateral, especially parallelograms.

Pros:

- Accuracy: The vector and determinant approach reduces errors.
- Efficiency: Requires only basic arithmetic operations and determinants.
- Versatility: Can be extended to compute areas of other polygons.

Cons:

- Requires Knowledge of Vectors: Needs understanding of vector operations and
determinants.
- Vertex Order Sensitivity: The order of vertices affects calculations; correct ordering is
essential.
- Not Intuitive for Beginners: Geometric visualization may be challenging without prior
experience.



---

Additional Considerations and Tips

- When dealing with arbitrary points, always verify the shape is a parallelogram before
applying the area formula.
- For irregular quadrilaterals, divide them into triangles and sum their areas.
- Remember that the cross product in 2D is a scalar, which simplifies calculations compared
to 3D.

---

Summary

In conclusion, calculating the area of a parallelogram given its vertices involves
understanding the geometric properties of the shape and applying vector operations. Using
the vertices (2,3), (2,-5), (6,1), and (6,-7), the area can be accurately computed by
selecting appropriate vectors, such as from a common vertex, and calculating their cross
product. The resulting area for this specific shape is 32 square units. This method not only
provides a precise answer but also reinforces essential concepts in coordinate geometry
and vector analysis.

By mastering these techniques, students and professionals can efficiently solve a wide
range of geometric problems involving areas, proving the power and elegance of coordinate
geometry in mathematical problem-solving.
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