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Introduction

Understanding the properties of similar quadrilaterals is fundamental in geometry. When
two quadrilaterals are similar, their corresponding angles are equal, and their
corresponding sides are proportional. Recognizing these properties allows students and
mathematicians to solve complex geometric problems efficiently. In particular, analyzing
the relationships between quadrilaterals ABCD and A'B'C'D' provides insight into their
similarity, enabling us to determine which statements about their sides, angles, and other
properties must necessarily be true.

In this article, we will explore the criteria under which two quadrilaterals are similar, the
implications of similarity on their sides and angles, and the specific statements that must
be true when quadrilaterals ABCD and A'B'C'D' are similar. We will break down the
concepts thoroughly, providing clear explanations and illustrative examples to deepen
your understanding of geometric similarity.

Understanding Quadrilateral Similarity

What Does It Mean for Quadrilaterals to Be Similar?

Two quadrilaterals are said to be similar if their corresponding angles are equal, and their
corresponding sides are proportional. More formally, quadrilaterals ABCD and A'B'C'D'

are similar if:

- Corresponding angles are equal:
ZA = ZA', ZB = £4B', 2C = £C', 4D = 4D

- Corresponding sides are proportional:
AB/A'B'=BC/B'C'=CD/C'D'=DA/D'A

This definition implies that one quadrilateral can be obtained from the other by a series of
transformations involving scaling (dilation), rotation, and translation, but not reflection

unless explicitly stated.

Criteria for Similarity in Quadrilaterals



Unlike triangles, where Angle-Angle (AA) similarity suffices, quadrilaterals require more
stringent criteria. Common criteria include:

- Angle-Angle-Angle (AAA):

All pairs of corresponding angles are equal.

Note: For quadrilaterals, AAA alone does not guarantee similarity because of the
possibility of different side lengths.

- Side-Angle-Side (SAS):
One pair of sides in proportion with an included angle equal in both quadrilaterals, along
with the angles, can establish similarity.

- Side-Side-Side (SSS):
All three pairs of corresponding sides are proportional, which, combined with the

correspondence of angles, confirms similarity.

It is important to recognize that for quadrilaterals, the SSS and SAS criteria are essential
since AAA alone does not guarantee similarity without additional constraints.

Key Properties of Similar Quadrilaterals

Corresponding Angles are Equal

When two quadrilaterals are similar, each pair of corresponding angles must be
congruent. This property ensures that the shape's internal angles are preserved under
similarity transformations.

Corresponding Sides are Proportional

The ratios of the lengths of corresponding sides are all equal. This proportionality is
critical because it maintains the shape's proportions scaled up or down.

Diagonals and Other Properties

- Diagonals:
The diagonals of similar quadrilaterals are proportional in length, with the ratio equal to
the ratio of the sides.

- Perimeters:
The ratio of the perimeters of similar quadrilaterals equals the ratio of their corresponding
sides.

- Area:

The ratio of areas of similar quadrilaterals is the square of the ratio of their corresponding
sides.

Statements That Must Be True When Quadrilaterals ABCD and A'B'C'D' Are Similar



Given that ABCD ~ A'B'C'D’, let's analyze which statements are necessarily true.
1. Corresponding Angles are Equal
Must be True:

By the definition of similarity, each pair of corresponding angles must be equal.
- AA = AA'

- ZB = «B'
-Z4C = 2C'
- 4D = 4D

This is a fundamental property of similar quadrilaterals.

2. Corresponding Sides are Proportional

Must be True:

The ratios of the lengths of corresponding sides are equal.
-AB/A'B'=BC/B'C'=CD/C'D'=DA /DA

The side proportionality confirms the similarity and is essential for any further inferences.
3. The Ratios of Corresponding Diagonals Are Equal

Must Be True:

Since the diagonals are segments connecting vertices, their lengths are proportional to
the scale factor of the similarity.

- Diagonal AC / A'C' = Diagonal BD / B'D'

However, note that this proportionality depends on the scale factor and the specific

positions of the diagonals; it's not necessarily as straightforward as with sides but
generally holds true in similar figures.

4. The Perimeters of the Quadrilaterals Are Proportional

Must Be True:

Because the perimeters are sums of corresponding sides, their ratio equals the scale
factor of the similarity.

- Perimeter ABCD / Perimeter A'B'C'D' = AB/A'B'=BC/B'C'=CD/C'D'=DA/D'A’
5. The Areas of the Quadrilaterals Are Related by the Square of the Scale Factor
Must Be True:

If the scale factor of the similarity is k (i.e., all sides are multiplied by k), then:

- Area(ABCD) = k2 Area(A'B'C'D")

This is a key property linking linear and area measures in similar figures.

6. The Quadrilaterals Have the Same Number of Sides and Corresponding Angles

Must Be True:
Both quadrilaterals are four-sided figures, and the order of vertices corresponds such that



<A corresponds to £A', etc. This is part of the definition of similarity.

7. The Shapes Are Congruent if and Only if the Scale Factoris 1

Must Be True:

If the scale factor k = 1, then the two quadrilaterals are congruent (identical in shape and

size).
- All corresponding sides are equal, and all corresponding angles are equal.

Common Misconceptions and Clarifications

- AAA Does Not Guarantee Similarity in Quadrilaterals:

Unlike triangles, where AAA suffices, in quadrilaterals, AAA alone cannot confirm
similarity because side lengths and angles may not be proportionally consistent.

- Equal Angles Do Not Imply Similarity Without Side Proportionality:

Two quadrilaterals can have the same angles but different side lengths; thus, they are not

similar unless side ratios are also equal.

- Proportional Sides and Equal Angles Are Both Necessary:
Both conditions must be satisfied for two quadrilaterals to be similar.

Practical Applications of Similar Quadrilaterals
Solving Geometry Problems
Understanding the properties of similar quadrilaterals allows for:

- Finding Unknown Side Lengths:
Using proportionality ratios.

- Calculating Areas:
Leveraging the square of the scale factor.

- Determining Unknown Angles:
Based on the similarity and angle congruence.

Real-World Contexts

- Architecture and Engineering:
Ensuring proportional scaling of structural elements.

- Computer Graphics:
Scaling images and shapes while maintaining proportions.

- Navigation and Mapping:
Using similar shapes to estimate distances and areas.



Summary: Which Statements Must Be True?

Based on the principles of geometric similarity, the following statements must be true
when quadrilaterals ABCD and A'B'C'D' are similar:

- Corresponding angles are equal.

- Corresponding sides are proportional.

- The ratios of the lengths of corresponding sides are equal.

- The ratios of the diagonals are proportional (assuming the diagonals correspond).
- The ratios of the perimeters are equal to the scale factor.

- The areas are proportional to the square of the scale factor.

- Both quadrilaterals have four sides with vertices corresponding in order.

- If the scale factor is 1, the quadrilaterals are congruent.

Conclusion

Understanding the properties and statements that must be true about similar
quadrilaterals is crucial in geometry. Recognizing that similarity involves equal angles and
proportional sides enables mathematicians and students to solve a wide range of problems
involving shape transformation, scaling, and measurement. When analyzing quadrilaterals
ABCD and A'B'C'D’, confirming their similarity allows us to infer many properties, such as
angle congruence, side proportionality, and area relationships, all of which are essential
tools in advanced geometric reasoning.

By thoroughly grasping these concepts, you can confidently identify true statements about
similar quadrilaterals and apply these principles across various mathematical and real-
world applications.

Frequently Asked Questions

What does it mean for Quadrilateral ABCD to be similar
to Quadrilateral A'B'C'D'?

It means that their corresponding angles are equal and their corresponding sides are in
proportion.

If Quadrilateral ABCD is similar to A'B'C'D’, must all
their corresponding angles be equal?

Yes, all corresponding angles are equal in similar quadrilaterals.



Do the lengths of corresponding sides in similar
quadrilaterals have to be identical?

No, they only need to be proportional, not necessarily equal.

Is it true that the ratio of any pair of corresponding
sides in similar quadrilaterals is constant?

Yes, the ratio of the lengths of corresponding sides is constant and called the scale factor.

Must the order of vertices be the same for two
quadrilaterals to be similar?

Yes, corresponding vertices must be matched in order to compare angles and sides
correctly.

If the corresponding angles of quadrilateral ABCD and
A'B'C'D' are equal, are the quadrilaterals necessarily
similar?

Yes, equal corresponding angles along with proportional sides imply the quadrilaterals are
similar.

Can two quadrilaterals be similar if their sides are
proportional but their angles are not equal?

No, for similarity, both corresponding angles must be equal and sides proportional.

Are all rectangles similar to each other if they have the
same aspect ratio?

Yes, rectangles with the same aspect ratio are similar because their angles are all right
angles and sides are proportional.

Do the diagonals of similar quadrilaterals need to be in
the same ratio as their sides?

Not necessarily; the diagonals are related proportionally, but their ratio depends on the
specific shape and scale factor.

Is it true that if two quadrilaterals are similar, then
their perimeters are proportional to the scale factor?

Yes, the perimeters of similar quadrilaterals are proportional to the scale factor.



Additional Resources

Quadprilateral ABCD Is Similar To Quadrilateral A'B'C'D'. Select All Statements That Must
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Understanding the concept of similarity between quadrilaterals is fundamental in
geometry, especially when analyzing figures and their properties. When we state that
quadrilateral ABCD is similar to quadrilateral A'B'C'D', we are asserting a specific
relationship based on the measures of angles and the proportionality of sides. This
relationship enables us to draw conclusions about the figures' corresponding parts and
their respective attributes. In this comprehensive review, we will explore the criteria for
quadrilaterals’ similarity, what statements must necessarily be true under this condition,
and analyze various implications and features associated with such figures.

Understanding Similarity in Quadrilaterals

What Does It Mean for Two Quadrilaterals to Be
Similar?

Similarity between two quadrilaterals (or any polygons) implies that their corresponding
angles are equal, and their corresponding sides are in proportion. Mathematically, if
quadrilateral ABCD is similar to quadrilateral A'B'C'D', then:

- LA = LA', LB = £B', £C = £C', and 4D = 4£D'

- The ratios of the lengths of corresponding sides are equal, i.e., AB/A'B' = BC/B'C' =
CD/C'D' = DA/D'A!

This relationship preserves shape but not necessarily size, meaning the figures are scaled
versions of each other.

Conditions for Quadrilaterals’ Similarity

Basic Criteria for Similarity

Unlike triangles, which have well-defined criteria like AA, SAS, and SSS, quadrilaterals’
similarity requires more comprehensive verification:

- Corresponding angles must be equal.



- Corresponding sides must be in proportion.

In practice, establishing similarity involves confirming these conditions through
measurements or geometric proofs.

Common Methods to Confirm Similarity

- Angle-Angle (AA) Criterion: For certain types of quadrilaterals, if two angles in one
quadrilateral equal two angles in another, and the sides are proportional, then the figures
are similar.

- Side-Angle-Side (SAS) or Side-Side-Side (SSS): Less straightforward in quadrilaterals
unless additional information is provided, such as parallel sides or known ratios.

Statements That Must Be True When Two
Quadrilaterals Are Similar

Given that quadrilateral ABCD is similar to A'B'C'D’, certain statements are necessarily
true. These statements are based on the definitions and properties of similar figures.

Angles Correspondence

- Corresponding angles are equal: £A = ZA', £B = £B', £C = «£C', and 4D = 4£D".
This is a fundamental truth and must always be true in similar quadrilaterals.

Sides Proportionality

- Corresponding sides are in proportion: AB/A'B' = BC/B'C' = CD/C'D' = DA/D'A'.
This proportionality is essential and always holds when the quadrilaterals are similar.

Sum of Interior Angles

- The sum of interior angles of both quadrilaterals must be equal, which is always 360
degrees.

While this is a basic property of quadrilaterals, it supports the idea of angle
correspondence.



Shape Preservation of Angles

- The measure of each interior angle in ABCD matches its corresponding angle in A'B'C'D".
This is a direct consequence of similarity.

Implications of Similarity Between Quadrilaterals

Understanding the true statements that follow from the similarity offers insights into
geometric relationships, scale factors, and geometric transformations.

Scale Factor

- The ratio of any pair of corresponding sides defines the scale factor (k).
For example, if AB = 5 units and A'B' = 10 units, then the scale factor is 2.

Corresponding Diagonals

- The diagonals of similar quadrilaterals are proportional to their corresponding sides.
If the diagonals are known, their ratios also match the side ratios.

Perimeters and Areas

- The ratio of the perimeters of similar quadrilaterals equals the scale factor k.
- The ratio of their areas equals k2.
This is crucial for understanding how size changes affect the figures.

Counterexamples and False Statements

While some statements are always true, others are tempting but false. Recognizing these
is key to mastering geometric reasoning.

False Statements That Might Seem True

- The lengths of corresponding sides are equal: This is false unless the quadrilaterals are



congruent, not just similar.
- Corresponding diagonals are equal: This is false unless the figures are congruent.
- The quadrilaterals are identical in size and shape: Only true if the scale factor is 1.

Features and Special Cases

Some quadrilaterals exhibit special properties when similar to each other, which influence
the statements that are necessarily true.

Parallelograms, Rectangles, Rhombuses

- If ABCD and A'B'C'D' are similar parallelograms, then their angles are equal, and sides
are proportional.

- For rectangles, the same applies, with the added property that all angles are right
angles.

Kites, Trapezoids

- Similarity may involve specific side ratios or angles, but additional constraints are
needed to confirm similarity.

Practical Applications and Exercises

Understanding the true statements in the similarity of quadrilaterals helps in various real-
world scenarios:

- Design and architecture: Scaling floor plans or models.
- Computer graphics: Transforming shapes while preserving proportions.
- Navigation and mapping: Using proportional properties to determine distances.

Sample exercises might include:

- Given two quadrilaterals with known side ratios and equal angles, confirm their
similarity.

- Determine the scale factor if the perimeters are known.

- Verify whether two quadrilaterals are similar based on given measurements.



Summary of Must-Be-True Statements

In conclusion, when quadrilateral ABCD is similar to quadrilateral A'B'C'D’, the following
statements are always true:

- Corresponding angles are equal: £ZA = £ZA', LB = £B', £C = £(C', £D = 4£D".

- Corresponding sides are in proportion: AB/A'B' = BC/B'C' = CD/C'D' = DA/D'A'.

- The sum of corresponding interior angles is 360°, and each pair of corresponding angles
are equal.

- The ratio of the perimeters of the quadrilaterals equals the scale factor.

- The ratio of their areas equals the square of the scale factor.

Conversely, statements like equal side lengths or diagonals are only true if the
quadrilaterals are congruent, not merely similar.

Final Thoughts

Mastering the properties of similar quadrilaterals enhances geometric reasoning and
problem-solving skills. Recognizing which statements are necessarily true when two
quadrilaterals are similar allows for accurate deductions and applications across
mathematics and related fields. By clearly understanding the core principles—angle
equality and side proportionality—students and practitioners can confidently analyze and
manipulate complex geometric figures.
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