What are Congruent Triangles?

Two triangles are congruent if they have:

1. Equal corresponding sides (sides that are in the same position in each triangle),
2. Equal corresponding angles (angles that are in the same position in each
triangle).

This means that if one triangle can be transformed into the other by rotation, reflection,
or translation (without changing the size or shape), the two triangles are congruent. The
symbol for congruence is =. For example, if triangle ABC is congruent to triangle DEF,
we write:

AABC=ADEF

What are Corresponding Parts of Congruent Triangles?
The corresponding parts of congruent triangles refer to:

e Corresponding sides: Sides that match up between the two triangles.
e Corresponding angles: Angles that match up between the two triangles.

When we know that two triangles are congruent, we can use this information to conclude
that certain sides and angles are equal. This is a very powerful property when proving
things about triangles.

How to Identify Corresponding Parts

When two triangles are congruent, the vertices and their order are crucial to identifying
corresponding parts.

e For example, if AABC=ADEF, then:

o Vertex A corresponds to vertex D,
o Vertex B corresponds to vertex E,
o Vertex C corresponds to vertex F.

So:

e Side AB is congruent to side DE,
e Side BC is congruent to side EF,



e Side CA is congruent to side FD.

e Angle A is congruent to angle D,
e Angle B is congruent to angle E,
e Angle C is congruent to angle F.

Why Are Corresponding Parts Important?

Knowing the corresponding parts of congruent triangles allows us to make various
conclusions, especially when we are asked to prove certain properties of a triangle or a
figure. Here are some important reasons to use corresponding parts:

1. Proving Side and Angle Relationships: If we know two triangles are congruent,
we automatically know that their corresponding sides and angles are equal. This
means if we are working with one triangle, we can use information from the other
triangle to help solve for unknown parts.

2. Proving Congruence in Proofs: In geometric proofs, showing that two triangles
are congruent often leads to the conclusion that certain sides or angles are equal.
This is especially useful when trying to prove that two segments or angles are
equal.

3. Using Congruence to Solve Problems: Once we know the corresponding parts
are equal, we can use that information to find missing lengths or angles. For
example, if two congruent triangles have some side lengths or angle measures
given, we can use the congruence to find the other missing parts.

Example Problem

Let’s consider an example where we have two triangles, and we know they are congruent.
Use the following information to find the missing sides and angles.

Given:

o AABC=ADEF,



e Side AB=5 cm, side BC=7 cm, and angle A=30¢
We know that:

e Side AB corresponds to side DE, so DE=5 cm.
e Side BC corresponds to side EF, so EF=7 cm.
e Angle A corresponds to angle D, so «£D=30o.

If we were given additional sides or angles for one triangle, we could use corresponding
parts to find the missing information for the other triangle.

Key Points to Remember:

1. Congruent triangles have corresponding sides and angles that are equal.

2. Corresponding parts include corresponding sides and angles.

3. When solving problems or proofs, use the fact that corresponding sides and angles
are equal to find missing parts or prove relationships between triangles.

By understanding these principles, you can confidently apply congruence in geometric
problems and proofs!

What are Theorems in Geometry?

A theorem is a statement or proposition that has been proven to be true based on other
established facts, definitions, or previously proven theorems. In geometry, theorems are
used to explain properties of shapes and figures like triangles.

For example:

e The Pythagorean Theorem states that in a right triangle, the square of the length
of the hypotenuse is equal to the sum of the squares of the lengths of the other
two sides.

e The Triangle Sum Theorem states that the sum of the interior angles of any
triangle is always 180°.

What are Proofs?
A proof is a logical argument that demonstrates that a statement (a theorem or

proposition) is true. In geometry, we use deductive reasoning to show that the
conclusion follows from the given assumptions or facts.



In triangle geometry, proofs are often used to show that two triangles are congruent, to
prove properties about angles or sides, or to demonstrate relationships like parallelism or
perpendicularity.

Key Theorems Related to Triangles
Here are some important theorems that are used when dealing with triangles:
1. Triangle Sum Theorem

The Triangle Sum Theorem states that the sum of the interior angles of any triangle is
always 180°.

e Why is this useful?

Knowing that the angles of a triangle add up to 180° allows you to solve for missing angles
when some are given.

e Example Proof:

o Suppose you have a triangle with angles A, B, and C.
o You know that the sum of the angles in the triangle is always 180°.
o This means: £ZA+«£B+«£C=1800 .

o This is the basic principle behind the Triangle Sum Theorem.

2. Isosceles Triangle Theorem

The Isosceles Triangle Theorem states that if two sides of a triangle are congruent, then
the angles opposite those sides are also congruent.

e Why is this useful?



If you know that a triangle is isosceles (two equal sides), you can immediately say that
the two angles opposite the equal sides are equal, even if you don't know their specific
measures.

e Example Proof:
o Let's say we have an isosceles triangle AABC, where AB=AC (the two
equal sides).

o According to the Isosceles Triangle Theorem:
£B=£C

o This helps in solving problems where you need to find missing angles in an
isosceles triangle.

3. The Converse of the Isosceles Triangle Theorem

The Converse of the Isosceles Triangle Theorem states that if two angles of a triangle
are congruent, then the sides opposite those angles are congruent.

e Why is this useful?

This theorem allows us to prove that a triangle is isosceles if we are given that two of its
angles are congruent.

e Example Proof:
o Suppose in triangle AABC , we know that zB=«C.

o By the Converse of the Isosceles Triangle Theorem, we can conclude that:
AB=AC

o This shows that the triangle is isosceles.



4. Pythagorean Theorem (For Right Triangles)

The Pythagorean Theorem applies only to right triangles. It states that in a right triangle,
the square of the length of the hypotenuse (the side opposite the right angle) is equal to
the sum of the squares of the lengths of the other two sides.

e Formula:

az+ b2 =c?

Where:
e aand b are the lengths of the legs (the two sides that form the right angle),
e c is the length of the hypotenuse.

Why is this useful?

The Pythagorean Theorem allows you to find missing side lengths in right triangles if you
know two sides.

Example Proof:

e Let's say we have a right triangle with legs of lengths 3 and 4 units.
e According to the Pythagorean Theorem:

324+ 42 =2

9 +16=_c?
25 =¢c?
c=5

e Therefore, the length of the hypotenuse is 5 units.

5. Exterior Angle Theorem

The Exterior Angle Theorem states that the measure of an exterior angle of a triangle
is equal to the sum of the measures of the two non-adjacent interior angles.

e Why is this useful?



This theorem helps us solve for unknown angles when we are given an exterior angle.

Example Proof:

o Let's say you have a triangle AABC and an exterior angle «D at vertex
A.
o According to the Exterior Angle Theorem:

£D=«4B+«C

o This gives us a way to calculate the measure of an exterior angle using the
interior angles of the triangle.

How to Prove a Theorem or Solve a Proof Involving Triangles

When solving a geometric proof involving triangles, you typically follow these steps:

1.

Understand the given information: Identify what is given in the problem. This
might include specific side lengths, angle measures, or congruence between two
triangles.

Write down what you want to prove: This is the conclusion you are aiming for
(such as proving two triangles are congruent, or finding the length of a side).

Apply relevant theorems: Use theorems and properties like the Triangle Sum
Theorem, Isosceles Triangle Theorem, Pythagorean Theorem, etc., to help reason
through the problem.

Reason step by step: Deductively apply the known facts, always justifying each
step with a reason (for example, "because of the Isosceles Triangle Theorem" or
"by the Pythagorean Theorem").

Conclusion: Once you've worked through the proof, summarize your findings in
the conclusion.

Example Proof Problem

Given: In AABC, side AB=AC, and «zB=40o0



Prove: zC=400

Proof:

1. We are given that AB=AC, so AABC is anisosceles triangle.

2. By the Isosceles Triangle Theorem, we know that the angles opposite the
equal sides are congruent.

3. Therefore, «£B=«C
4. Since «B=400, we can conclude that £C=400

Theorems and proofs are essential parts of geometry that help us establish relationships
and prove properties about triangles. By understanding key theorems (like the Triangle
Sum Theorem, Isosceles Triangle Theorem, Pythagorean Theorem, etc.) and following
the logical process of a proof, we can solve complex problems and prove important
geometric properties about triangles.
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