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Understanding how to determine the missing coordinate that makes two
triangles congruent is an essential skill in geometry. When given partial
coordinate data for a triangle, such as Triangle ABC with points A(8,4),
B(2,6), and C(5,?), the challenge is to find the value of the missing y-
coordinate of point C that ensures the congruence of two triangles.
Congruence in triangles means that they have exactly the same size and shape,
which involves equal corresponding sides and angles.

This comprehensive guide aims to walk you through the process of finding the

missing y-coordinate, exploring the fundamental concepts, methods, and
problem-solving strategies involved.

Understanding Triangle Congruence

Before attempting to find the missing coordinate, it’'s vital to understand
what congruence in triangles entails.

What Is Triangle Congruence?

- Congruent triangles are identical in shape and size.
- Corresponding sides are equal in length.
- Corresponding angles are equal in measure.

Common Criteria for Triangle Congruence
Triangle congruence can be established through several criteria:
1. SAS (Side-Angle-Side): Two sides and the included angle are equal.

2. ASA (Angle-Side-Angle): Two angles and the included side are equal.

3. SSS (Side-Side-Side): All three sides are equal.



4. RS congruence: Right angle, hypotenuse, and one leg are equal (for right
triangles).

In our problem, since we are dealing with coordinate points, the most
straightforward approach is to compare sides using the distance formula to
establish congruence criteria.

Understanding the Coordinates and the Problem
Setup

Given Triangle ABC with points:

- A(8, 4)
- B(2, 6)
- C(S, ?)

The goal is to find the value of '?' (the y-coordinate of point C) that makes
Triangle ABC congruent to a given or intended second triangle, or to
establish the conditions under which the two triangles are congruent.

In many cases, the second triangle is either provided or implied, often with
known side lengths or points, to facilitate the comparison.

Step-by-Step Approach to Find the Missing Y-
coordinate

To determine the missing y-coordinate for point C, follow these structured
steps:

1. Clarify the Conditions for Congruence

- Are the two triangles congruent based on SSS, SAS, ASA, or another
criterion?

- Is the second triangle explicitly provided or implied?

- Are we matching side lengths, angles, or both?

For this example, assume that the second triangle is congruent to ABC, and
we're to find the y-coordinate of C to satisfy specific side length
conditions.



2. Calculate Known Side Lengths

Use the distance formula to compute the lengths of known sides:

\ [
d =\sqrt{(x 2 - x 1)"2 + (y 2 - y 1)°2}
\]

For example, the length of side AB:

\ [

AB = \sqrt{(2 - 8)72 + (6 - 4)72} = \sqrt{(-6)"2 + 272} = \sqrt{36 + 4} =
\sqrt{40} \approx 6.32

\1]

Similarly, for side AC, with unknown y-coordinate:

\ [

AC = \sqrt{(5 - 8)72 + (y C - 4)72} = \sqrt{(-3)"2 + (y - 4)72} = \sqrt{9 +
(y - 4)°2}

\1]

And for side BC:

\ [

BC = \sqrt{(5 - 2)"2 + (y - 6)72} = \sqrt{372 + (y - 6)"2} = \sqrt{9 + (y -
6)"2}

\1]

3. Establish Corresponding Side Lengths or
Conditions

Depending on the criteria (e.g., SSS, SAS), set the known side lengths equal
to their counterparts in the second triangle, or impose conditions such as:

- \(AB_{1} = AB_{2}\)
- \(AC_{1} = AC_{2}\)
- \(BC_{1} = BC_{2}\)

Suppose we are matching the side lengths of Triangle ABC with another
triangle whose side lengths are known or set, then equate the formulas
accordingly.



4. Set Up Equations and Solve for y

For example, if the congruence is based on SSS, then:

\ [

AB = \text{known length}, \quad AC = \text{known length}, \quad BC =
\text{known length}

\1

Suppose, for simplicity, that the second triangle has side lengths matching
those of ABC, and the only unknown is y.

Set the equations:

\ [
AC
\1]
\ [
BC
\1]

\sqrt{9 + (y - 4)"2}

L {AC}

\sqrt{9 + (y - 6)"2}

L {BC}

By substituting known side lengths, we can derive quadratic equations in y:

\ [
(y - 4)72
\1]
\ [
(y - 6)72
\1]

L {AC}*2 - 9

L {BC}*2 - 9

From these equations, solve for y:

\ [
y*2 - 8y + 16 = L {AC}"2 - 9
\1
\ [
y*2 - 12y + 36 = L {BC}"2 - 9
\1]

Subtracting the two equations to eliminate \(y"2\):

\ [
(y*2 - 8y + 16) - (y*2 - 12y + 36) = (L {AC}"2 - 9) - (L {BC}*2 - 9)
\1]

Simplify:
\ [

-8y + 16 + 12y - 36 = L {AC}"2 - L {BC}"2
\1



\[
4y - 20 = L_{AC}"2 - L_{BC}"2
\]

Solve for y:

\ [
y = \frac{L {AC}"2 - L {BC}"2 + 20}{4}
\1]

This yields the y-coordinate of point C that satisfies the congruence
conditions.

Practical Example: Find the Missing Y-
coordinate

Suppose you are told that Triangle ABC is congruent to Triangle DEF, where:

- D(8, 4)
- E(2, ©6)
- F(Sr Y)

And the side lengths match, with known values:

\(AB = DE =
\ (AC = DF\)
\ (BC )

\sqrt{40} \approx 6.32\)

|
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Given that, and that points D and E are fixed, find y for point F.
Step 1: Calculate known sides:
- \(DE\) (already known): \(\sqrt{40}\)

- \(DF

\sqrt{(5 - 8)"2 + (y - 4)"2}

\sqrt{9 + (y - 4)"2}\)

- \(EF

\sqrt{(5 - 2)"2 + (y - 6)"2}

\sqrt{9 + (y - 6)72}\)
Step 2: Set \(DF = EF\) for congruence:

\ [

\sqrt{9 + (y - 4)72} = \sqrt{9 + (y - 6)"2}

\1]

Square both sides:



\[
9+ (y -4)"2=9+ (y - 6)"2
\1

Subtract 9:

\ [
(y - 4)72 =(y - 6)°2
\]

Expand:

\ [
y*2 - 8y + 16 = y*2 - 12y + 36
\]

Subtract \(y”~2\) from both sides:

\ [
-8y + 16 = -12y + 36
\1

Bring all to one side:

\ [
8y + 16 + 12y - 36 = 0
\1

Simplify:

\ [
4y - 20 = 0
\1

Solve:

\ [

4y = 20
\1]

\ [

y =5
\1

Result: The y-coordinate of point F is 5, which makes the two triangles
congruent under these assumptions.



Additional Strategies for Finding the Missing
Coordinate

While the previous example focused on equating side lengths, other strategies
include:

1. Using Distance Formulas and Quadratic Equations

- Formulate quadratic equations based on the distance formula.
- Solve for y by simplifying and

Frequently Asked Questions

What is the main goal when finding the missing y-
coordinate in triangle ABC to make two triangles
congruent?

The main goal is to determine the y-coordinate that, when assigned to point
C, results in triangles that are congruent, meaning they have identical side
lengths and angles.

How do you verify if two triangles are congruent
using their vertices?

You verify congruence by comparing their corresponding side lengths and
angles, often by calculating the distances between vertices and checking for
equality.

What is the formula to find the distance between two
points in a coordinate plane?

The distance between points (xi1, yi1) and (xz, yz2) is V[(xz2 - x1)2 + (y2 -
y1)?].

Given points A(8,4), B(2,6), and C(5, y), how can
you set up equations to find y for congruence?

You can calculate the lengths of corresponding sides in both triangles and
set equal the distances involving point C to solve for y.



If triangle ABC needs to be congruent to another
triangle, which side lengths should be equal?

All corresponding side lengths should be equal; specifically, sides AB, BC,
and AC should match the lengths of the corresponding sides in the other
triangle.

How does symmetry help in finding the missing y-
coordinate for congruence?

Symmetry can simplify calculations by allowing you to set the y-coordinate
such that the distances or positions mirror those in the congruent triangle,
facilitating easier solving.

What are common methods to solve for the missing y-
coordinate in coordinate geometry problems?

Common methods include setting up distance equations, using the Pythagorean
theorem, and solving the resulting algebraic equations for vy.

Can the missing y-coordinate be found by comparing
slopes of the sides?

While slopes help determine collinearity and angle properties, for
congruence, focusing on side lengths and distances is more direct, though
slopes can provide additional geometric insights.

Once you find the possible y-values, how do you
verify which makes the triangles congruent?

You substitute each y-value into the distance formulas to compute side
lengths and compare them to the corresponding sides in the other triangle to
confirm congruence.

Additional Resources

Finding the Missing Y-Coordinate That Ensures Triangle Congruence: A
Comprehensive Analysis

When exploring the intricacies of triangle congruence, one of the fundamental
challenges involves determining unknown coordinates that preserve certain
geometric properties. This task becomes particularly interesting when dealing
with coordinate geometry, where the positions of points are specified with
some values missing. In this detailed review, we delve into the problem of
finding the missing Y-coordinate in triangle ABC, with points A(8, 4), B(2,
6), and C(5, ), such that a second triangle is congruent to it.



Our goal is to understand the underlying principles, explore various methods
for solving such problems, and provide a step-by-step guide to determine the
missing coordinate, ensuring the two triangles are congruent. This process
involves multiple facets, including analyzing side lengths, angles, and the
properties of congruence criteria such as SSS, SAS, ASA, and RHS.

Understanding Triangle Congruence in Coordinate
Geometry

Before diving into the specifics of finding the missing coordinate, it's
essential to establish a solid foundation on what triangle congruence entails
within the context of coordinate geometry.

What Is Triangle Congruence?

Triangle congruence refers to the condition where two triangles are identical
in size and shape. This means all corresponding sides are equal in length,
and all corresponding angles are equal. In coordinate geometry, congruence
can often be verified through the following criteria:

- Side-Side-Side (SSS): All three pairs of corresponding sides are equal.

- Side-Angle-Side (SAS): Two sides and the included angle are equal in both
triangles.

- Angle-Side-Angle (ASA): Two angles and the included side are equal.

- Right Angle-Hypotenuse-Side (RHS): For right triangles, the hypotenuse and
one side are equal.

In problems involving coordinate points, verifying congruence typically
involves computing the lengths of sides and the measures of angles through
coordinate formulas.

Relevance of Coordinates in Congruence

Coordinates provide a precise way to analyze geometric properties
algebraically:

- Distance Formula: To find the length between two points \( (x 1, y 1) \)
and \( (x 2, y 2)\),

\ [

d =\sqrt{(x 2 - x 1)"2 + (y 2 -y 1)°2}

\1]

- Slope and Angle: To analyze angles, slopes of sides can be computed, and
then angles can be derived using inverse tangent functions.



This algebraic approach allows us to set up equations to find unknown
coordinates — in this case, the missing Y-coordinate of point C.

Problem Breakdown and Approach

Given:

- Triangle ABC with points \( A(8, 4) \), \( B(2, 6) \), and \( C(5, y) \)

- Another triangle, say \( A'B'C' \), with the same side lengths and angles,
making the two triangles congruent.

Our challenge:
> Find the value of y such that triangle ABC is congruent to another triangle
(or a given triangle) with similar points.

Key Considerations:

- Are we comparing triangle ABC to a specific existing triangle?

- Or are we trying to find the possible y-values that produce congruence with
some other triangle, possibly with known points?

Assuming the problem involves matching the side lengths of triangle ABC to a
congruent triangle, the process involves:

1. Calculating the side lengths of triangle ABC.

2. Equating these lengths to the corresponding sides of the congruent
triangle.

3. Solving for the unknown coordinate \( y \).

Step-by-Step Solution Strategy

Step 1: Compute Known Side Lengths
Calculate lengths of sides AB, AC, and BC in terms of \( y \):

- Side AB:

\ [

AB = \sqrt{(8 - 2)"2 + (4 - 6)"2}
\sqrt{40} \approx 6.32

\1]

\sqrt{672 + (-2)"2} = \sqrt{36 + 4} =

- Side AC:

\ [

AC = \sqgrt{(8 - 5)"2 + (4 - y)"2}
y)"2}

\sqrt{372 + (4 - y)"2} = \sqrt{9 + (4 -



\]

- Side BC:

\ [

BC = \sqrt{(2 - 5)"2 + (6 - y)"2} = \sqrt{(-3)"2 + (6 - y)™2} = \sqrt{9 + (6
- y)"2}

\1

Step 2: Determine the Congruent Triangle’s Side Lengths

Suppose the congruent triangle has side lengths \( S {AB}', S {AC}', S {BC}'
\). These could be given or deduced from other data.

If the second triangle is not explicitly provided, we might assume the goal
is to match the side lengths of ABC to a specific set, or to explore all \( y
\) values that produce side lengths matching a known triangle.

Step 3: Formulate Equations for Congruence

Using the side length formulas, we can set up equations:

- \( AC = S _{AC}' \),
- \( BC = S_{BC}' \),
- And \( AB =S {AB}' \) (which is already known as approximately 6.32).

For example, if the second triangle has sides of lengths \( 6, 7, 8 \), then:

\ [

\sqrt{9 + (4 - y)"2}
\1]

and

\ [

\sqrt{9 + (6 - y)"2}
\1

]
~

Il
(o]

From these, we solve for \( y \).
Step 4: Solve for the Missing Y-Coordinate
Taking an example:

\ [

\sqrt{9 + (4 - y)"2} =7
\1]

Squaring both sides:

\ [

9+ (4 - y)"2 =49

\1]

\ [

(4 - y)~2 =40

\1



\ [

4 - y = \pm \sqrt{40} = \pm 6.32

\1]

Thus:

\ [

y =4 \pm 6.32

\1]

which gives:

- \( y \approx 4 + 6.32 = 10.32 \),

- or \( y \approx 4 - 6.32 = -2.32 \).

Similarly, for the second equation:

\ [

\sqrt{9 + (6 - y)"2} =8

\1]

Squaring both sides:

\ [

9+ (6 - y)*2 = 64

\1]

\ [

(6 - y)®2 =55

\1

\ [

6 - y = \pm \sqrt{55} \approx \pm 7.42
\1]

Thus:

\ [

y =6 \pm 7.42

\1]

which yields:

- \( y \approx 6 + 7.42 = 13.42 \),

- or \( y \approx 6 - 7.42 = -1.42 \).

Matching these solutions involves checking which \( y \) values satisfy both
conditions simultaneously, pointing toward potential points of congruence.

Interpreting the Results and Confirming
Congruence

Once the potential \( y \) values are determined, the next step involves
verifying whether these yield triangles congruent to the original. This can
be done by:

- Calculating all side lengths with the candidate \( y \).
- Checking for equal side lengths with the second triangle.



- Verifying angles using the Law of Cosines or coordinate geometry formulas
to ensure the triangles are not just similar but congruent (equal in size and
shape) .

Additional Considerations:

- Reflections or rotations: Congruence can be achieved through
transformations, so the position of the triangle in the coordinate plane
might vary, but side lengths must remain consistent.

- Multiple solutions: The algebraic solutions often yield multiple \( y \)
values. Confirming which are valid involves checking the context or
additional constraints provided.

Broader Implications and Applications

Understanding how to find missing coordinates to achieve congruence has wider
relevance beyond pure geometry:

- Design and Engineering: Ensuring parts fit together precisely by
calculating missing dimensions.

- Computer Graphics: Rendering congruent shapes with transformations.

- Robotics: Positioning components correctly based on coordinate
transformations.

- Mathematics Education: Deepening understanding of coordinate geometry,
congruence criteria, and algebraic problem-solving.

Conclusion: Critical Takeaways and Final
Remarks

Determining the missing Y-coordinate in triangle ABC to achieve congruence
involves a blend of algebraic manipulation, geometric understanding, and
problem-solving strategy. The key steps include:

- Calculating known side lengths.

- Setting up equations based on the side length formulas.

- Solving for the unknown coordinate.

- Verifying congruence through side lengths and angle measures.

This process not only enhances comprehension of coordinate geometry but also
exemplifies how algebra and geometry intertwine to solve complex problems.
Whether for academic purposes,
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