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Lesson 6.2 Reteach: Properties of Parallelograms Continued

Understanding the properties of parallelograms is essential in geometry, as
these properties lay the foundation for more complex geometric concepts. This
lesson continues from previous discussions and delves deeper into the
characteristics that define parallelograms, their properties, and their
applications. This comprehensive exploration will not only solidify the
knowledge of parallelograms but also help students recognize their
significance in various mathematical contexts.

Introduction to Parallelograms

A parallelogram is defined as a four-sided polygon (quadrilateral) where
opposite sides are parallel and equal in length. The properties of
parallelograms arise from their unique characteristics, making them a special
case of quadrilaterals. Here are some defining features:

- Opposite sides are equal in length.
- Opposite angles are equal.
- The diagonals bisect each other.
- Consecutive angles are supplementary (sum up to 180 degrees).

These properties serve as fundamental tools in solving problems related to
parallelograms, including finding missing angles, calculating areas, and
establishing relationships between different shapes.

Properties of Parallelograms

In this section, we will explore each property of parallelograms in detail,
providing explanations, examples, and applications to ensure a comprehensive
understanding.

1. Opposite Sides Are Equal

One of the most prominent properties of parallelograms is that both pairs of
opposite sides are equal in length. This means that if you have a
parallelogram ABCD, then:

- AB = CD
- AD = BC

Example:
If AB = 5 cm, then CD = 5 cm. Similarly, if AD = 3 cm, then BC = 3 cm.

This property can be particularly useful in various geometric proofs and
calculations, such as determining the lengths of sides when working with
coordinate geometry.



2. Opposite Angles Are Equal

Another critical property is that opposite angles in a parallelogram are
equal. Thus, for parallelogram ABCD:

- ∠A = ∠C
- ∠B = ∠D

Example:
If ∠A = 70 degrees, then ∠C = 70 degrees as well. If ∠B = 110 degrees, then
∠D = 110 degrees.

This property can help in angle calculations, especially when determining
unknown angles in geometric figures that involve parallelograms.

3. Diagonals Bisect Each Other

In any parallelogram, the diagonals bisect each other. This means that if you
draw diagonals AC and BD in parallelogram ABCD, they will intersect at point
E such that:

- AE = EC
- BE = ED

Example:
If diagonal AC measures 8 cm, then AE = EC = 4 cm. Similarly, if diagonal BD
measures 6 cm, then BE = ED = 3 cm.

This property is beneficial in various proofs involving congruent triangles,
as it establishes equal segments that can be used to prove triangles
congruent by the Side-Side-Side (SSS) postulate.

4. Consecutive Angles Are Supplementary

Consecutive angles in a parallelogram are supplementary, meaning their
measures add up to 180 degrees. For parallelogram ABCD:

- ∠A + ∠B = 180 degrees
- ∠B + ∠C = 180 degrees
- ∠C + ∠D = 180 degrees
- ∠D + ∠A = 180 degrees

Example:
If ∠A = 60 degrees, then ∠B = 120 degrees because 60 + 120 = 180 degrees.

This property can be instrumental in solving problems where only one angle is
known. By using this supplementary relationship, one can easily find the
measures of the remaining angles.

Types of Parallelograms

Parallelograms come in various forms, each with its properties and



characteristics. Understanding these specific types can further enhance your
grasp of their properties.

1. Rectangles

A rectangle is a special type of parallelogram where all angles are right
angles (90 degrees). The properties of rectangles include:

- Opposite sides are equal.
- All angles are right angles.
- Diagonals are equal in length.

2. Rhombuses

A rhombus is another special type of parallelogram where all sides are equal
in length. Key properties include:

- All sides are equal.
- Opposite angles are equal.
- Diagonals bisect at right angles and are not necessarily equal.

3. Squares

A square is a unique type of parallelogram that exhibits the properties of
both rectangles and rhombuses. Its features include:

- All sides are equal.
- All angles are right angles.
- Diagonals are equal and bisect at right angles.

Applications of Parallelogram Properties

The properties of parallelograms are not confined to theoretical geometry;
they have practical applications across various fields such as architecture,
engineering, and computer graphics. Here are some applications:

1. Architecture

In architectural designs, the properties of parallelograms are utilized to
create stable structures. The ability to ensure that opposite sides are equal
and that angles are supplementary can help in designing buildings that are
not only aesthetically pleasing but also structurally sound.

2. Engineering

Engineers often encounter parallelograms in the design of mechanical systems,



especially in linkages and frames. The congruence and bisection properties
assist in analyzing forces and ensuring equilibrium in structures.

3. Computer Graphics

In computer graphics, the properties of parallelograms are essential for
rendering shapes and designs accurately. Understanding how to manipulate
parallelograms helps in creating visual representations in two-dimensional
and three-dimensional spaces.

Conclusion

The properties of parallelograms are fundamental concepts that are crucial
for understanding higher-level geometry. By exploring the various properties,
types, and applications of parallelograms, students can develop a more
profound comprehension of geometric shapes and their significance in real-
world applications. The continued study of these properties will empower
students to solve complex problems and engage in critical thinking, which is
essential not only in mathematics but also in various fields of study. As you
advance in your geometric journey, remember that the properties of
parallelograms will serve as invaluable tools in your mathematical toolbox.

Frequently Asked Questions

What are the properties of parallelograms that are
typically covered in lesson 6-2?

The properties covered include that opposite sides are equal in length,
opposite angles are equal, and the diagonals bisect each other.

How can one prove that a quadrilateral is a
parallelogram?

A quadrilateral can be proven to be a parallelogram if one of the following
conditions is met: both pairs of opposite sides are parallel, both pairs of
opposite sides are equal, one pair of opposite sides is both parallel and
equal, or the diagonals bisect each other.

What is the significance of the diagonals in a
parallelogram?

In a parallelogram, the diagonals bisect each other, meaning they cut each
other in half at their intersection point.

Can a rectangle be considered a parallelogram, and
why?

Yes, a rectangle is a type of parallelogram because it has all the properties



of a parallelogram, including opposite sides being equal and the diagonals
bisecting each other, as well as having right angles.

What formula can be used to find the area of a
parallelogram?

The area of a parallelogram can be calculated using the formula: Area = base
× height.

How do the interior angles of a parallelogram relate
to each other?

The interior angles of a parallelogram are supplementary, meaning that each
pair of adjacent angles adds up to 180 degrees.

What are some real-life examples of parallelograms?

Real-life examples of parallelograms include certain types of tables,
parallelogram-shaped windows, and the layout of certain architectural
structures.

What is the relationship between the sides and angles
in a rhombus compared to a parallelogram?

A rhombus is a special type of parallelogram where all four sides are of
equal length. In a rhombus, opposite angles are equal, and the diagonals
bisect the angles at the vertices.
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