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Unlocking the Secrets of Special Parallelograms: 6 Additional Practice
Properties

Geometry is often seen as a collection of rigid shapes and fixed rules, but it also offers a playground for exploration
and discovery. Among the most versatile figures are parallelograms, whose symmetry and balance provide a
foundation for many mathematical concepts. When we dive deeper into their special variants—rectangles,
rhombuses, squares, and kites—we uncover a treasure trove of properties that extend beyond the basics. In this
comprehensive guide, we’ll explore six additional practice properties of special parallelograms, each paired with
clear explanations, practical examples, and engaging problems to sharpen your skills.

What Makes a Parallelogram “ Special” ?

A standard parallelogram is defined by having two pairs of parallel sides. However, when we impose extra
conditions, the shape earns the “special” label:

¢ Rectangle — Opposite sides are equal, and all angles are right angles.

* Rhombus — All sides are equal, and opposite angles are equal.

¢ Square — Combines the properties of both rectangle and rhombus: equal sides and right angles.

« Kite — Two distinct pairs of adjacent sides are equal; diagonals are perpendicular, and one diagonal bisects
the other.

These added constraints yield new relationships that are useful in proofs, problem solving, and real world
applications such as architectural design and computer graphics.

Core Properties of Parallelograms (Quick Recap)

Before we tackle the additional properties, let's review the four foundational characteristics that every parallelogram
shares:

1. Opposite sides are parallel and equal in length.

2. Opposite angles are congruent.

3. Adjacent angles are supplementary (sum to 180°).
4. Diagonals bisect each other.

These principles serve as the baseline upon which the special properties build.

Six Additional Practice Properties of Special Parallelograms

Below are six practice properties that extend beyond the core rules. Each property is accompanied by a concise
explanation, a step by step proof, and a practice problem to reinforce understanding.

In a rectangle, the two diagonals not only bisect each other but also share the same length. This stems from the
fact that a rectangle is a cyclic quadrilateral—its vertices lie on a single circle—making opposite angles
supplementary and equal. Because of this symmetry, triangles formed by the diagonals are congruent via the
Side Angle Side (SAS) criterion.

Proof Sketch:



Consider rectangle ABCD with diagonals AC and BD.

Triangles %3ABC and %3CDA share side BC = AD (opposite sides of a rectangle).
Angles " ABC and " CDA are right angles (by definition of a rectangle).

Thus, by SAS, %2ABC "E %3CDA.

Corresponding sides AC and BD are therefore congruent.
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Practice Problem: In rectangle ABCD, side AB = 8 cm and side BC = 12 cm. Find the length of diagonal AC.

Solution Outline:Use the Pythagorean theorem: AC2 = AB2 + BC2 = 82 + 122 = 64 + 144 = 208. Therefore, AC =
"208 "H 14.42 cm.

All sides of a rhombus are equal, but its diagonals possess a unique relationship: they intersect at right angles and
each diagonal bisects the other. This property emerges from the symmetry of the rhombus and can be proven
using vector geometry or congruent triangles.

Proof Sketch:

1. Let ABCD be a rhombus with diagonals AC and BD intersecting at point E.

2. Because all sides are equal, triangles %3AEB and %3CED are congruent by SAS (AE = EC, BE = ED, and AB =
CD).

3. Thus, angles " AEB and " CED are equal, and since they are adjacent, they must sum to 180°, making each 90°.

Practice Problem: A rhombus has diagonals of lengths 10 cm and 24 cm. What is the area of the rhombus?
Solution Outline: Area=(d * x d,)/2 = (10 x 24)/2 =120 cm?.

While it may seem obvious, the diagonal of a square forms two congruent isosceles right triangles. This leads to
the relationship that each diagonal equals the side length multiplied by " 2. It's a handy shortcut for converting
between side and diagonal lengths.

Proof Sketch:

1. Let side length be s. Diagonal splits the square into two right triangles with legs s and s.
2. Apply the Pythagorean theorem: diagonal? = s2 + s2 = 2s2,
3. Thus, diagonal = s" 2.

Practice Problem: A square has a diagonal of 14.14 cm. What is its side length?
Solution Outline: s = diagonal /"2 = 14.14 / 1.414 "H 10 cm.

In a kite, one diagonal (the one connecting the vertices of unequal angles) is the perpendicular bisector of the other
diagonal. This means that the diagonal between the equal sides divides the kite into two congruent triangles.

Proof Sketch:

1. Let ABCD be a kite with AB = AD and BC = CD.

2. Diagonal BD connects the vertices of unequal angles.

3. Triangles %3ABD and %3CBD share side BD and have equal adjacent sides AB = AD and BC = CD.
4. By SAS, they are congruent, implying BD bisects angle ABC and angle ADC.

Practice Problem:In kite ABCD, AB = AD =9 cm, BC = CD =5 cm, and diagonal BD = 12 cm. Verify that BD
bisects angle ABC.

Solution Outline:Construct triangles %3ABD and %3CBD; use SAS to confirm congruence; conclude BD bisects angle
ABC.



Although all angles in a rectangle are right angles, a rhombus’s opposite angles are equal but not necessarily 90°.
However, they are supplementary, meaning each pair adds up to 360°. This property is useful when solving for
unknown angles in rhombus-based problems.

Proof Sketch:

1. Consider rhombus ABCD with" A="Cand "B ="D.
2. Because consecutive angles in a parallelogram are supplementary, " A +" B = 180°.
3. Substituting, we get"A+"B="C +" D = 180°, and adding both gives 360°.

Practice Problem: A rhombus has one acute angle measuring 70°. Find the measure of the obtuse angle.
Solution Outline: Acute + obtuse = 180°, so obtuse = 180° — 70° = 110°.

While the diagonals of a rectangle are congruent, they also bisect the angles at each corner. This means that each
diagonal splits a right angle into two 45° angles. This property is often used in trigonometric proofs and in
determining distances within a rectangle.

Proof Sketch:

1. Take rectangle ABCD with diagonal AC.

2. Triangles %3ABC and %3ADC are right triangles sharing hypotenuse AC.
3. Since AB = CD, the triangles are congruent, implying that " BAC =" DAC.
4. Both angles are 45° because the original angles are 90° and are bisected.

Practice Problem:In rectangle ABCD, diagonal AC bisects " A. If AB = 6 cm and BC = 8 cm, find the length of AC
and the measure of " BAC.

Solution Outline: AC =" (62 + 82) =" 100 = 10 cm. Since diagonal bisects " A, each part is 45°.

Why These Properties Matter

Understanding these six additional practice properties equips students and professionals alike with powerful tools
for:

¢ Proof Construction: Many geometry proofs hinge on recognizing when diagonals bisect angles or sides.

¢ Problem Solving: Quick calculations for area, side length, or angle measures become effortless.

« Design and Engineering: Architects and engineers rely on these properties to ensure structural stability and
aesthetic symmetry.

e Computer Graphics: Rendering algorithms use diagonal relationships to optimize calculations.

Practical Tips for Mastery

e Draw clear diagrams: Visualizing the shape and its diagonals helps internalize properties.
« Label all sides and angles: This reduces confusion, especially when dealing with congruent triangles.
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