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Unit 7 Test Study Guide Polygons
And Quadrilaterals

Unit 7 Test Study Guide Polygons and Quadrilaterals Preparing for your upcoming
Unit 7 test on polygons and quadrilaterals? This comprehensive study guide is designed
to help you understand key concepts, properties, and formulas related to polygons and
quadrilaterals. Mastering this material will boost your confidence and improve your ability
to solve problems accurately. Whether you're reviewing definitions, classifications, or
calculation methods, this guide covers all the essential topics to ensure you're well-
prepared for your exam.

Understanding Polygons

Polygons are two-dimensional shapes made up of straight line segments that connect to
form a closed figure. Recognizing the types and properties of polygons is fundamental for
understanding more complex geometric concepts.

What Is a Polygon?

A polygon is a closed figure formed by three or more line segments (sides) that1.
intersect only at their endpoints (vertices).
Polygons are classified based on the number of sides they have.2.

Types of Polygons

Regular polygons: All sides and angles are equal (e.g., equilateral triangle, square,1.
regular pentagon).
Irregular polygons: Sides and angles are not all equal.2.

Polygon Properties

The sum of interior angles of an n-sided polygon: (n - 2) × 180°.1.
The measure of each interior angle in a regular polygon: [(n - 2) × 180°] / n.2.
The measure of each exterior angle in a regular polygon: 360° / n.3.

Classifying and Identifying Polygons

Proper classification helps in understanding the properties of various polygons and
solving related problems.



Based on Number of Sides

Triangle: 3 sides1.
Quadrilateral: 4 sides2.
Pentagon: 5 sides3.
Hexagon: 6 sides4.
Heptagon: 7 sides5.
Octagon: 8 sides6.
And so on, with the prefix indicating the number of sides.7.

Special Types of Polygons

Convex polygons: All interior angles are less than 180°, and no vertices point inward.1.
Concave polygons: At least one interior angle is greater than 180°, with at least one2.
vertex pointing inward.

Quadrilaterals: A Special Class of Polygons

Quadrilaterals are four-sided polygons with specific properties that distinguish them from
other polygons.

What Is a Quadrilateral?

A four-sided polygon with four vertices, four sides, and four interior angles.1.
Sum of interior angles: 360°.2.

Types of Quadrilaterals

Parallelogram: Opposite sides are parallel and equal in length.1.
Rectangle: Opposite sides are parallel and equal; all angles are right angles (90°).2.
Rhombus: All sides are equal; opposite sides are parallel.3.
Square: All sides are equal; all angles are right angles.4.
Trapezoid (US) / Trapezium (UK): At least one pair of parallel sides.5.
Kite: Two pairs of adjacent sides are equal, with one pair of equal angles between6.
unequal sides.

Properties of Quadrilaterals

Opposite sides of a parallelogram are parallel and equal.1.
Diagonals of a rectangle are equal and bisect each other.2.
Diagonals of a rhombus are perpendicular and bisect each other.3.
In a square, diagonals are equal, perpendicular, and bisect each other.4.
In a trapezoid, the bases are parallel, and the non-parallel sides (legs) may have5.
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specific properties depending on the type.

Key Formulas and Theorems for Polygons and
Quadrilaterals

Knowing the right formulas is essential for solving problems efficiently.

Sum of Interior Angles

For any n-sided polygon: (n - 2) × 180°1.

Each Interior Angle (Regular Polygon)

[(n - 2) × 180°] / n1.

Exterior Angles

Sum of exterior angles of any polygon: 360°1.
Each exterior angle in a regular polygon: 360° / n2.

Properties of Special Quadrilaterals

Rectangle: Diagonals are equal and bisect each other.1.
Rhombus: Diagonals are perpendicular and bisect each other.2.
Square: Diagonals are equal, perpendicular, and bisect each other.3.
Parallelogram: Opposite sides are equal and parallel; diagonals bisect each other.4.
Trapezoid: The bases are parallel; legs may be equal depending on the type.5.

Diagonal Properties and Calculations

Diagonals are crucial for understanding the shape and symmetry of polygons and
quadrilaterals.

Diagonal Formulas

In a rectangle: Diagonal = √(length² + width²)1.
In a square: Diagonal = side × √22.
In a rhombus: Diagonal lengths can be found using Pythagoras or coordinate geometry.3.

Using Coordinates to Find Diagonals

If vertices are known, the distance formula can find diagonals:

Distance between points (x₁, y₁) and (x₂, y₂):



d = √[(x₂ - x₁)² + (y₂ - y₁)²]

Applying Geometry in Problem Solving

Practical application of concepts involves identifying shapes, calculating angles, sides,
and diagonals, and understanding relationships.

Sample Problem-Solving Strategies

Identify the shape based on given properties (e.g., parallel sides, equal angles).1.
Use formulas for interior/exterior angles to find missing measures.2.
Apply the Pythagorean theorem for diagonal calculations in rectangles and squares.3.
Leverage coordinate geometry for complex problems involving vertices.4.
Remember properties of special quadrilaterals to simplify solutions.5.

Tips for Success on the Unit 7 Test

To excel on your test, keep these tips in mind:

Review definitions and classifications regularly.1.
Practice drawing and labeling diagrams accurately.2.
Memorize key formulas and theorems related to polygons and quadrilaterals.3.
Work through practice problems to reinforce understanding.4.
Check your work for common errors, such as calculation mistakes or mislabeling5.
angles.

Summary of Important Concepts

This quick reference summarizes the core ideas you need to remember for your Unit 7
test:

Polygons are closed figures with straight sides; their interior and exterior angles follow1.
specific formulas.
Quadrilaterals are four-sided polygons with unique properties based on their types.2.
Understanding the properties of parallelograms, rectangles, rhombuses, squares, and3.
trapezoids is essential.
Diagonal calculations and properties are critical for analyzing shapes.4.
Applying coordinate geometry can help solve complex5.

Unit 7 Test Study Guide: Polygons and Quadrilaterals In the realm of geometry,
understanding the properties and classifications of polygons and quadrilaterals is
fundamental for mastering more complex mathematical concepts. As students prepare
for their unit 7 assessments, a comprehensive review of key definitions, properties, and
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problem-solving strategies is essential. This article delves deeply into the core topics
surrounding polygons and quadrilaterals, offering an investigative overview that aims to
clarify common misconceptions, highlight important distinctions, and enhance overall
comprehension.

Understanding Polygons: The Building Blocks of Plane
Geometry

Polygons are closed, two-dimensional figures formed by straight line segments called
sides. They are fundamental in geometry because they serve as the basis for
understanding more complex shapes and their properties. To prepare effectively,
students must familiarize themselves with various classifications and characteristics of
polygons.

Defining Polygons

A polygon is a plane figure bounded by three or more straight sides that meet only at
their endpoints. The key criteria include: - Closed figure: All sides connect sequentially,
forming a closed shape. - Straight sides: Each side is a straight line segment. - Non-
intersecting sides: Except at vertices, sides do not cross each other.

Classification of Polygons

Polygons are classified based on the number of sides: - Triangle: 3 sides - Quadrilateral: 4
sides - Pentagon: 5 sides - Hexagon: 6 sides - Heptagon: 7 sides - Octagon: 8 sides -
Nonagon: 9 sides - Decagon: 10 sides - And so forth. They can also be classified based on
symmetry and side lengths: - Regular polygons: All sides and angles are equal. - Irregular
polygons: Sides and angles are not necessarily equal.

Deep Dive into Quadrilaterals

Quadrilaterals are a special class of polygons with four sides. Their study is crucial
because they encompass many common shapes and serve as a basis for understanding
more complex figures.

Properties and Definitions of Common Quadrilaterals

Quadrilaterals can be classified into specific types based on side lengths, angles, and
symmetries: 1. Parallelogram - Opposite sides are parallel and equal in length. - Opposite
angles are equal. - Consecutive angles are supplementary. - Diagonals bisect each other.
2. Rectangle - All properties of a parallelogram. - All angles are right angles (90°). -
Diagonals are equal in length. 3. Square - All sides are equal. - All angles are right angles.
- Diagonals are equal and bisect each other at right angles. 4. Rhombus - All sides are



equal. - Opposite angles are equal. - Diagonals bisect each other at right angles. -
Diagonals bisect angles. 5. Trapezoid (US) / Trapezium (UK) - Exactly one pair of parallel
sides called bases. - The non-parallel sides are called legs. - Isosceles trapezoids have
legs equal in length and base angles equal. 6. Kite - Two pairs of adjacent sides are equal.
- Diagonals intersect at right angles. - One diagonal bisects the other.

Key Properties and Theorems

Understanding the properties of quadrilaterals allows students to solve problems
involving angles, side lengths, diagonals, and symmetry: - Sum of interior angles: For any
quadrilateral, the sum is 360°. - Properties of diagonals: Diagonals in rectangles, squares,
and rhombuses have specific behaviors, such as being equal or perpendicular. -
Consecutive angles in parallelograms: Supplementary (add up to 180°).

Investigating Polygon and Quadrilateral Properties

A thorough review involves analyzing how these shapes behave under various conditions
and how to identify their properties.

Angles and Side Lengths

- The sum of interior angles of an n-sided polygon: \[ (n - 2) \times 180^\circ \] - Exterior
angles: For any convex polygon, the sum of exterior angles is always 360°, regardless of
the number of sides. Example: In a quadrilateral, the sum of interior angles is 360°, which
can help verify the shape’s validity or determine missing angles.

Diagonal Properties

Diagonals are crucial in identifying the types of quadrilaterals: - Rectangles and squares:
Diagonals are equal and bisect each other. - Rhombuses: Diagonals are perpendicular
and bisect each other. - Kites: One diagonal bisects the other at right angles.
Investigative Question: How do the diagonal properties differentiate between a rhombus
and a rectangle? Answer: In a rhombus, diagonals are perpendicular but not necessarily
equal; in a rectangle, diagonals are equal and bisect each other at right angles.

Symmetry and Congruence

Many polygons exhibit lines of symmetry: - Regular polygons: Have as many lines of
symmetry as sides. - Quadrilaterals: The symmetry depends on the type; for example,
squares have four lines, rectangles have two, and rhombuses have two.
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Common Mistakes and Misconceptions

While studying polygons and quadrilaterals, students often encounter misconceptions.
Recognizing and correcting these is vital for success. - Confusing regular and irregular
polygons: Regular polygons have equal sides and angles; irregular polygons do not. -
Assuming all quadrilaterals are parallelograms: Only certain quadrilaterals meet the
criteria; for example, trapezoids are not necessarily parallelograms. - Misidentifying
diagonals: Not all diagonals in a shape are equal or bisect each other; properties depend
on the shape.

Problem-Solving Strategies for the Unit 7 Test

Effective preparation involves mastering problem-solving techniques: - Use properties
systematically: For example, if given a parallelogram, leverage properties like opposite
sides being equal and diagonals bisecting each other. - Draw accurate diagrams: Visual
representations aid in understanding and solving. - Apply angle and side formulas: Use
the sum of interior/exterior angles and the Pythagorean theorem where applicable. -
Identify shape types early: Recognize key features to apply the correct properties.

Sample Practice Questions

1. Identify the shape: A four-sided figure with opposite sides parallel and equal, and
diagonals that bisect each other. Answer: Parallelogram. 2. Calculate the sum of interior
angles of a decagon. Solution: \((10 - 2) \times 180^\circ = 8 \times 180^\circ =
1440^\circ\). 3. In a rhombus, the diagonals are perpendicular. True or False? Answer:
True. 4. What is the defining feature of an isosceles trapezoid? Answer: Its non-parallel
sides (legs) are equal in length, and base angles are equal.

Conclusion: Mastering Polygons and Quadrilaterals for
the Unit Test

A comprehensive understanding of polygons and quadrilaterals involves more than
memorizing definitions. It requires analyzing properties, recognizing distinctions, and
applying logical reasoning to solve problems. By reviewing classifications, properties, and
common characteristics, students can confidently approach their unit 7 test. Emphasizing
conceptual clarity and problem-solving strategies will not only prepare students for
assessments but also lay a solid foundation for future geometry studies. Remember:
Practice consistently, verify your understanding through diagrams and properties, and
approach each question methodically. Success in the test will follow from thorough
preparation rooted in understanding the fundamental concepts outlined in this study
guide.



Questions & Answers About unit 7 test study guide
polygons and quadrilaterals

N
o

Question Answer

1 What are the defining
properties of a polygon?

A polygon is a closed, two-dimensional shape with
straight sides that do not intersect, and each side
connects to exactly two other sides at its endpoints.

2 How do you classify
quadrilaterals based on their
sides and angles?

Quadrilaterals can be classified as parallelograms,
rectangles, squares, rhombuses, trapezoids, or
kites, based on properties like side lengths, angles,
and parallel sides.

3 What is the formula for
calculating the sum of
interior angles of a polygon?

The sum of interior angles of an n-sided polygon is
(n−2)×180 degrees.

4 How do you determine if a
quadrilateral is a
parallelogram?

A quadrilateral is a parallelogram if both pairs of
opposite sides are parallel, or if its opposite angles
are equal, or if its diagonals bisect each other.

5 What is the significance of
the diagonals in a rectangle
and a rhombus?

In a rectangle, diagonals are equal in length and
bisect each other; in a rhombus, diagonals bisect
each other at right angles and also bisect the
angles.

6 How do you find the area of a
parallelogram and a
trapezoid?

The area of a parallelogram is base times height
(A=bh). The area of a trapezoid is half the sum of
the two bases times the height (A=1/2×(b1 +
b2)×h).

7 What are the properties that
make a shape a square?

A square is a quadrilateral with four equal sides and
four right angles, and its diagonals are equal in
length, bisect each other at right angles.

8 How can you determine if two
polygons are similar?

Two polygons are similar if their corresponding
angles are equal and their corresponding sides are
in proportion.

9 What is the difference
between a convex and a
concave polygon?

A convex polygon has all interior angles less than
180° and no diagonals intersect outside the shape,
while a concave polygon has at least one interior
angle greater than 180°, with diagonals that can
intersect outside the polygon.

polygons, quadrilaterals, angles, sides, parallelograms, rectangles, squares, trapezoids,
rhombuses, properties
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