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6 5 Additional Practice Properties Of
Special Parallelograms

6 5 additional practice properties of special parallelograms Parallelograms are fundamental figures in
geometry, characterized by their unique properties that distinguish them from other quadrilaterals. Among
these, special types such as rectangles, rhombuses, and squares exhibit additional distinctive properties that
are crucial for understanding their geometric behavior and applications. In this comprehensive article, we will
explore six and five additional practice properties of these special parallelograms, providing detailed
explanations, proofs, and examples to deepen your understanding.

Understanding Parallelograms and Their Basic
Properties
Before delving into the specific properties of special parallelograms, it's important to review the basic
characteristics of parallelograms:

Opposite sides are parallel and equal in length.1.
Opposite angles are equal.2.
Consecutive angles are supplementary (sum to 180°).3.
The diagonals bisect each other.4.

These foundational properties set the stage for exploring the additional properties that emerge in special
cases such as rectangles, rhombuses, and squares.

Properties of Rectangles
A rectangle is a parallelogram with four right angles. It inherits all properties of parallelograms with some key
additional features.

1. All angles are right angles
- By definition, each interior angle measures exactly 90°. - This property simplifies calculations involving
angles and diagonals.

2. Diagonals are equal in length
- Unlike a generic parallelogram where diagonals are bisected but unequal, in a rectangle, the diagonals are
congruent. - Implication: The diagonals are also axes of symmetry.

3. Diagonals bisect each other and are equal
- The diagonals bisect each other, dividing each into two equal segments. - Since diagonals are equal, they also
bisect each other at the same point, which is the center of the rectangle.



Properties of Rhombuses
A rhombus is a parallelogram with all sides equal in length. It possesses unique properties that distinguish it
from other parallelograms.

4. Diagonals are perpendicular
- The diagonals intersect at right angles, i.e., they are perpendicular bisectors of each other. - Significance:
This property is useful in geometric constructions and proofs involving symmetry and area.

5. Diagonals bisect opposite angles
- Each diagonal divides the rhombus into two congruent triangles. - The diagonals also bisect the angles at the
vertices they connect.

6. The diagonals are angle bisectors
- The diagonals not only bisect angles at the vertices but also serve as angle bisectors within the rhombus.

Properties of Squares
A square combines the properties of both rectangles and rhombuses, being a parallelogram with all sides
equal and all angles right angles.

7. All sides are equal and all angles are right angles
- The defining feature of a square, making it a highly symmetric figure.

8. Diagonals are equal, bisect each other, and are perpendicular
- The diagonals are congruent, bisect each other, and intersect at right angles. - They also act as lines of
symmetry, dividing the square into two congruent halves.

9. Diagonals are line of symmetry
- The diagonals serve as axes of symmetry, reflecting the square onto itself.

10. The diagonals are also angle bisectors
- Each diagonal bisects both pairs of opposite angles, dividing the square into four congruent right triangles.

Additional Practice Properties of Special Parallelograms
Beyond the well-known properties, there are more nuanced properties that can be observed and utilized in
various geometric problems.

11. The sum of the squares of the diagonals equals twice the
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sum of the squares of the sides in a rectangle
- Formula: \(d_1^2 + d_2^2 = 2 \times (side)^2\) - Application: Useful in coordinate geometry and distance
calculations.

12. The area of a rhombus can be calculated using its diagonals
- Formula: \(\text{Area} = \frac{1}{2} \times d_1 \times d_2\) - Implication: Knowing the diagonals allows
quick computation of area.

13. The diagonals of a square are the lines of symmetry and are
equal and perpendicular
- This property simplifies many geometric constructions involving squares.

14. In a rectangle, the diagonals are equal and bisect each
other, and the figure can be inscribed in a circle
- Circumcircle: Since all vertices lie on a circle, the rectangle is cyclic. - Implication: The diagonals are
diameters of this circumcircle.

15. In a rhombus, the diagonals bisect the angles at the vertices
- This property is useful for angle calculations and proofs involving symmetry.

Practical Applications and Problem-Solving Tips
Understanding these properties is crucial for solving complex geometry problems involving special
parallelograms. Here are some tips:

Always identify the type of parallelogram before applying properties; properties vary significantly.1.
Use diagonals to find angles and area when side lengths are known or can be calculated.2.
Leverage symmetry properties for problem simplification, especially with squares and rhombuses.3.
In coordinate geometry, employ distance formulas and midpoint formulas to verify properties like equal4.
diagonals or bisected segments.
Remember that special parallelograms often have inscribed circles (cyclic), which can be used to find5.
angles and side lengths.

Conclusion
The exploration of additional practice properties of special parallelograms enriches our understanding of these
fundamental geometric shapes. From the perpendicular diagonals of rhombuses to the equal diagonals and
right angles in rectangles and squares, these properties serve as powerful tools for problem-solving, proofs,
and real-world applications. Mastery of these properties not only enhances geometric intuition but also
prepares students and enthusiasts for more advanced mathematical topics. Whether working on academic
exercises or practical design problems, recognizing and applying these properties will significantly improve
accuracy and efficiency in geometric reasoning.

6 Additional Practice Properties of Special Parallelograms Parallelograms are fundamental geometric figures
that serve as building blocks for understanding more complex shapes in Euclidean geometry. Their unique



properties not only define their shape but also underpin many applications across mathematics, engineering,
and design. While the basic properties of parallelograms are well-known—such as opposite sides being parallel
and equal in length, and opposite angles being equal—there are several additional, often less-obvious
properties that deepen our understanding of these figures. This article explores six such properties, extending
the classic knowledge base and providing practice insights into the fascinating world of special
parallelograms.

Introduction to Special Parallelograms
Before delving into the six additional properties, it is essential to recognize the specific types of parallelograms
that are often considered "special" due to their unique characteristics: - Rhombus: All sides are equal in
length. - Rectangle: All angles are right angles. - Square: Combines the properties of both a rhombus and
rectangle; all sides equal, all angles right. Each of these shapes inherits the fundamental properties of
parallelograms but also exhibits additional distinctive features that are critical in various geometric proofs and
applications.

Six Additional Practice Properties of Special
Parallelograms
The following six properties expand our understanding of these figures, offering insights that are valuable for
problem-solving, proofs, and geometric constructions.

1. Diagonals of Rhombuses Bisect Each Other at Right Angles
Property Explanation: In a rhombus, the diagonals not only bisect each other but also intersect at right angles
(90 degrees). This is a distinctive property that sets rhombuses apart from general parallelograms.
Implications and Practice: - When working with a rhombus, verifying that the diagonals bisect each other at
right angles confirms its nature. - The diagonals act as axes of symmetry, dividing the rhombus into four
congruent right triangles. - This property is instrumental in proofs involving congruence and similarity.
Mathematical Representation: Let the diagonals be \(d_1\) and \(d_2\). Then, at their intersection point \(O\): -
\(AO = OC = \frac{d_1}{2}\) - \(BO = OD = \frac{d_2}{2}\) - \( \angle AOB = 90^\circ \) Practice Tip: Given a
parallelogram, draw the diagonals. If they bisect each other at right angles, the figure is a rhombus.

2. The Diagonals of a Rectangle Are Equal and Bisect Each
Other
Property Explanation: While all parallelograms have diagonals that bisect each other, in a rectangle, the
diagonals are also equal in length. This property is a key distinguishing feature. Implications and Practice: -
The congruence of diagonals in rectangles simplifies many calculations involving distances within the shape. -
The diagonals act as axes of symmetry, each dividing the rectangle into two congruent right triangles.
Mathematical Representation: If the rectangle has length \(l\) and width \(w\): - Diagonal length \(d = \sqrt{l^2
+ w^2}\) Practice Tip: Use the Pythagorean theorem to verify if the diagonals are equal, confirming the
rectangle's nature.

3. The Diagonals of a Square Are Equal, Bisect Each Other, and
Are Perpendicular
Property Explanation: A square combines the properties of a rectangle and a rhombus. Its diagonals are equal,
bisect each other, and intersect at right angles. Implications and Practice: - The diagonals are axes of



© sandbox.xylemappliedwater.com 6 5 Additional Practice Properties Of Special Parallelograms 5

symmetry, dividing the square into four congruent isosceles right triangles. - These properties facilitate easy
calculation of distances and angles within the square. Mathematical Representation: Given side length \(s\): -
Diagonal \(d = s\sqrt{2}\) - Diagonals intersect at \(90^\circ\) and bisect each other. Practice Tip: Drawing
diagonals in a square will always produce two equal, perpendicular lines intersecting at the center.

4. The Midpoints of the Sides of a Parallelogram Form a
Parallelogram (Varignon's Theorem)
Property Explanation: Connecting the midpoints of consecutive sides of any quadrilateral results in a
parallelogram called the Varignon parallelogram. Implications and Practice: - Applying this to special
parallelograms yields further parallelograms with specific properties. - For a rhombus, the Varignon
parallelogram is always a rectangle. - For a rectangle, the Varignon parallelogram is a square. Construction
Steps: 1. Identify midpoints \(M_1, M_2, M_3, M_4\) of sides \(AB, BC, CD, DA\). 2. Connect these midpoints
sequentially. Mathematical Significance: - The area of the Varignon parallelogram is half that of the original
quadrilateral. - The diagonals of the Varignon parallelogram are parallel to the diagonals of the original
quadrilateral. Practice Tip: Use Varignon's theorem to find mid-segment relationships and to prove properties
about the original shape.

5. The Area of a Rhombus Can Be Calculated Using Its
Diagonals
Property Explanation: The area \(A\) of a rhombus is given by: \[ A = \frac{1}{2} \times d_1 \times d_2 \]
where \(d_1\) and \(d_2\) are the lengths of the diagonals. Implications and Practice: - This formula simplifies
area calculations for rhombuses when diagonals are known. - It underscores the importance of diagonals in
defining the internal structure of a rhombus. Application: Given diagonals \(d_1 = 10\) units and \(d_2 = 24\)
units: \[ A = \frac{1}{2} \times 10 \times 24 = 120 \text{ square units} \] Practice Tip: Use this property in
problems where the side length is unknown, but diagonals are given.

6. The Center of a Square, Rhombus, and Rectangle Coincides
with the Intersection of Diagonals
Property Explanation: In all special parallelograms—square, rhombus, and rectangle—the diagonals intersect
at a common point which is the center of the shape. This point is equidistant from all vertices in a square and
rectangle and serves as the point of symmetry. Implications and Practice: - The intersection point divides each
diagonal into two equal segments. - The center acts as an axis of symmetry, aiding in geometric constructions
and proofs. Applications: - Finding the centroid of the shape. - Using the center point for coordinate geometry
problems. Practice Tip: Verify the concurrency of diagonals to confirm the shape's symmetry and to locate its
center.

Conclusion
The additional properties of special parallelograms—ranging from diagonal behaviors to midpoints and area
calculations—are more than mere curiosities; they are essential tools in geometric reasoning. Recognizing the
unique characteristics of rhombuses, rectangles, and squares enhances problem-solving skills, supports
geometric proofs, and informs practical applications such as design and architecture. Understanding these six
properties provides a comprehensive picture of how these figures behave internally and relative to each other.
They serve as foundational knowledge for advanced studies in geometry and facilitate a deeper appreciation of
the elegant structure underlying these seemingly simple shapes. Whether for academic pursuits or practical
problem-solving, these properties are invaluable assets in the mathematician’s toolkit. References: - Euclidean



Geometry textbooks and resources - Geometric theorems and proofs archives - Practice problem collections on
parallelograms and their properties

Questions & Answers About 6 5 additional practice
properties of special parallelograms

No Question Answer

1 What are the key properties of a
rhombus as a special parallelogram?

A rhombus has all sides equal in length, opposite sides parallel,
and diagonals that bisect each other at right angles.

2 How can you prove that a
parallelogram is a rectangle using
its properties?

By showing that one angle is a right angle or that the diagonals
are equal in length, confirming it has four right angles, which
makes it a rectangle.

3 What distinguishes a square from
other special parallelograms?

A square is a parallelogram with all sides equal and all angles
right angles, combining the properties of a rhombus and a
rectangle.

4 How do the diagonals of a rhombus
behave?

The diagonals of a rhombus bisect each other at right angles
and are not necessarily equal in length.

5 Can a parallelogram be both a
rhombus and a rectangle? Why or
why not?

Yes, but only if it is a square, since it must have all sides equal
and all angles right angles.

6 What is the significance of the
diagonals in a rectangle?

In a rectangle, the diagonals are equal in length and bisect each
other, but they do not necessarily intersect at right angles.

7 How do you identify a parallelogram
with additional properties, like a
rhombus or rectangle, in a problem?

By checking for specific properties such as equal sides for a
rhombus or right angles for a rectangle, and analyzing the
diagonals' lengths and intersection angles.

8 What are some common methods to
prove a quadrilateral is a special
parallelogram?

Using properties like opposite sides parallel, equal side lengths,
equal diagonals, and perpendicular diagonals, along with angle
measurements.

9 Why are diagonals important in
distinguishing different types of
special parallelograms?

Diagonals reveal key properties such as length equality and
intersection angles, helping to classify the parallelogram as a
rectangle, rhombus, or square.

parallelogram properties, rhombus, rectangle, square, diagonals, symmetry, angle properties, congruent sides,
parallelogram area, special parallelogram classification
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