Congruence in Overlapping Triangles

In geometry, congruence refers to two figures being exactly the same in shape and size.
When we talk about congruence in overlapping triangles, we are dealing with
situations where two triangles overlap in such a way that their corresponding parts (sides
and angles) are congruent, even if they share some parts.

Understanding this concept is very useful in proving that triangles are congruent when
they share some common elements and are used in various types of geometric problems.

What is Congruence?

Two triangles are congruent if they have:

e Equal corresponding sides (the sides that match up),
e Equal corresponding angles (the angles that match up).

We express this with the congruence symbol:

AABC=ADEF

This means triangle ABC is congruent to triangle DEF, and therefore:

° AB:DE,
e BC=EF,
e CA=FD,
e A=/D,
e /B=/E,
o «C=£F.

Congruence in Overlapping Triangles

When two triangles overlap, they share a common region or a side, but this doesn't mean
they are not congruent. In fact, they may still be congruent if their corresponding parts
(sides and angles) are equal, despite the overlap.

Here’s how to think about congruence in overlapping triangles:



1. Overlapping Triangles: Two triangles may overlap such that one triangle shares
a side or a vertex with the other, or part of one triangle is inside the other. This can
make it easier to prove congruence if certain parts of the triangles are shared.

2. Shared Sides and Angles: In overlapping triangles, you can use the fact that
corresponding parts are equal to show that two triangles are congruent. Even
though the triangles overlap or share some common elements, you can apply the
criteria for triangle congruence (like SSS, SAS, ASA, or AAS) to prove congruence.

How to Prove Congruence in Overlapping Triangles

There are several common ways to prove that overlapping triangles are congruent. We
use congruence criteria to do this, which are based on comparing sides and angles of

the triangles.

1. SSS (Side-Side-Side) Congruence:

a. Ifthree sides of one triangle are congruent to three sides of another triangle,

the triangles are congruent.
b. In overlapping triangles, if the shared side and two other sides are equal,

then the triangles are congruent.

2. SAS (Side-Angle-Side) Congruence:

a. Iftwo sides and the included angle (the angle between the two sides) of one
triangle are congruent to two sides and the included angle of another
triangle, the triangles are congruent.

b. For example, in overlapping triangles, you might have a shared side and a
common angle between the two sides. If the remaining sides are equal, then
the triangles are congruent.

3. ASA (Angle-Side-Angle) Congruence:



a. If two angles and the included side of one triangle are congruent to two
angles and the included side of another triangle, the triangles are congruent.

b. In overlapping triangles, if two angles are shared and the side between
those angles is congruent, the triangles are congruent.

4. AAS (Angle-Angle-Side) Congruence:

a. If two angles and a non-included side of one triangle are congruent to two
angles and a corresponding non-included side of another triangle, the
triangles are congruent.

b. If overlapping triangles share two angles and a non-shared side is
congruent, the triangles are congruent.

Example 1: Overlapping Triangles with SSS
Imagine we have two triangles, AABC and ADEF, and they overlap such that:

e They share side BC=EF,
e Side AB=DE,
e Side AC=DF.

We can apply the SSS Congruence Postulate:

AABC=ADEF

This means the two triangles are congruent, even though they overlap. The
corresponding angles are automatically congruent, as their sides are congruent.

Example 2: Overlapping Triangles with SAS

Let's say we have two overlapping triangles, APQR and ASTU, where:

e PQ=ST (side),
e £PQR=4STU (shared angle),
e QR=TU (side).

We can apply the SAS Congruence Postulate:

APQR=ASTU



This tells us that the two triangles are congruent because two sides and the included
angle are congruent.

Example 3: Overlapping Triangles with ASA

Consider two overlapping triangles, AGHI and AJKL, where:

£GHI=£JKL (shared angle),
Side HI = KL (side),
£HGI=¢£KJL (shared angle).

We can apply the ASA Congruence Postulate:

AGHI=AJKL

This shows the triangles are congruent because two angles and the included side are
congruent.

Real-Life Applications

Engineering and Architecture: Understanding congruence in overlapping
triangles is important in fields like architecture or engineering, where structures
often rely on the precise measurement of angles and sides to ensure stability and
symmetry.

Navigation and Design: In areas like navigation or design, overlapping shapes
are used to create symmetry or to calculate missing parts of a shape using
congruence.

Key Takeaways

Congruence in overlapping triangles refers to proving that two triangles are
congruent, even if they share some common parts.

Congruence Criteria such as SSS, SAS, ASA, and AAS help to prove when
triangles are congruent.

Even if the triangles overlap, their congruent sides and angles can still be
identified, allowing us to apply congruence theorems effectively.
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