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When faced with challenging geometry problems like this one, understanding
the fundamental principles of right-angled triangles and the relationships
between their sides and angles is crucial. In this article, we will analyze
the problem in detail, explore relevant concepts such as the Pythagorean
theorem, trigonometry, and geometric properties, and then systematically work
through the calculation to find the length of side AB. Whether you're a
student seeking to improve your problem-solving skills or someone needing a
clear explanation of this specific problem, this comprehensive guide will
help clarify the steps involved.

Understanding the Problem Statement

Before diving into calculations, it’s important to clearly interpret the
problem:

- Triangle ABC has a right angle (meaning one of its angles is 90 degrees).
- The angle at point A is labeled as 25 degrees.

- The segment AC measures 12.5 cm.

- The goal is to calculate the length of side AB.

Key points to note:

- Since Triangle ABC has a right angle, it is a right-angled triangle.

- The given angle at A is 25°, which suggests that angle BAC (angle at A)
measures 25°.

- The side AC is opposite angle B (or possibly adjacent, depending on the
labeling). Clarifying the positions of points and sides is crucial.

Interpreting Triangle Components and Labeling

Properly understanding the labeling and angles is essential to avoid
confusion.



Standard Triangle Notation

In typical notation:

- Points A, B, and C define the triangle.

- Sides are labeled opposite their respective vertices:
- Side a is opposite vertex A (between points B and C).
- Side b is opposite vertex B.

- Side c is opposite vertex C.

Given the problem:

- The angle at A (angle BAC) is 25°.
- AC is a side length of 12.5 cm.

Assumption Based on Standard Notation:

- Since AC is a side connecting points A and C, it is either side b or c,
depending on labeling conventions.

Likely configuration:

Triangle ABC with a right angle at point C (since the problem states it has
right angle, and we are given an angle at A).

Angle at A = 25°.

Side AC = 12.5 cm (connecting points A and C).

Q

However, to proceed confidently, let's define the triangle's configuration:

- The right angle is at C (common in right-angled triangle problems).
- Angle A = 25°,
- Side AC (connecting A and C) = 12.5 cm.

Key Geometric Principles and Tools

To solve the problem, we will rely on the following concepts:

1. Trigonometry in Right-Angled Triangles

- Sine (sin): ratio of the length of the side opposite an angle to the
hypotenuse.

- Cosine (cos): ratio of the length of the side adjacent to an angle to the
hypotenuse.

- Tangent (tan): ratio of the side opposite an angle to the side adjacent.



2. Pythagorean Theorem

- In a right-angled triangle, the relationship between the legs and
hypotenuse is:
\[ a™2 + b"2 = ¢c"™2 \]

3. Triangle Angle Sum

- The sum of all angles in a triangle is 180°, which helps determine missing
angles once some are known.

Step-by-Step Solution Approach

Let’s now proceed with the calculation, assuming the most logical
configuration based on the problem statement.

Step 1: Establish Triangle Configuration

- Suppose that Triangle ABC has a right angle at C.

- Angle A = 25°,

- Side AC = 12.5 cm (connecting points A and ().

- The goal: find side AB (which is likely the hypotenuse).

Step 2: Find Remaining Angles

- Since the triangle is right-angled at C, the other angles A and B are
complementary:
\[ \angle A + \angle B = 90° \]

- Given \(\angle A = 25°\), then:
\[ \angle B = 90° - 25° = 65° \]

Step 3: Assign Sides and Use Trigonometry

- With the right angle at C, side AB is the hypotenuse.
- Side AC is opposite \(\angle B\) (or adjacent depending on labeling).

Based on standard right triangle:



- AC is adjacent to A and opposite to B if we consider A at the vertex where
angle 25° is located.

Alternatively, for clarity, let's define the triangle:
- A at the vertex with 25°.

- C at the right angle.

- B at the remaining vertex.

In this configuration:

- Side AC is adjacent to A.
- Side AB is the hypotenuse.

Calculating the Length of AB

Given the above assumptions, let's now proceed to find AB.

Using Cosine of Angle A

- Cosine relates adjacent side to hypotenuse:

\ [
\cos \angle A = \frac{\text{adjacent}}{\text{hypotenuse}}

\1]

- Adjacent side to A is AC (12.5 cm).
- Hypotenuse is AB (what we want to find).

Therefore:

\ [

\cos 25° = \frac{AC}{AB}
\1]

Rearranged:

\ [

AB = \frac{AC}{\cos 25°}
\1]

Plugging in values:

\ [
AB = \frac{12.5}{\cos 25°}



\]

Using a calculator:

\ [
\cos 25° \approx 0.9063
\1]

Thus:

\ [
AB \approx \frac{12.5}{0.9063} \approx 13.81\, \text{cm}
\1

Answer:

\ [

\boxed{

AB \approx 13.81\, \text{cm}
}

\1

Summary and Final Remarks

- The length of AB in the right-angled triangle with the given parameters is
approximately 13.81 cm.

- This calculation assumes the right angle is at C and that AC is adjacent to
angle A.

- Using trigonometric ratios simplifies the process, especially when you know
an angle and a side adjacent to it.

Additional Tips for Solving Similar Problems

- Always verify the triangle's configuration before starting calculations.
- Identify the right angle and label sides accordingly.

- Use basic trigonometric ratios (sine, cosine, tangent) based on known
angles and sides.

- Convert angles to radians only if your calculator requires it, or ensure
it’s in degree mode.

- Double-check your assumptions about which side is opposite or adjacent to
the given angles.

- Use the Pythagorean theorem if two sides are known and the hypotenuse or



other side is missing.

Frequently Asked Questions (FAQs)

Ql: How do I know which side is the hypotenuse?

A: In a right-angled triangle, the hypotenuse is always opposite the right
angle. If the right angle is at C, then AB (connecting points A and B) is the
hypotenuse.

Q2: What if the problem's configuration differs?
A: Always try to sketch the triangle, label the sides and angles, and confirm
their relationships before calculations.

Q3: Can I use the Pythagorean theorem here?

A: Yes, if you know two sides, you can find the third. However, in this case,
using trigonometry was more straightforward because an angle and a side were
given.

Q4: Why use cosine instead of sine or tangent?
A: Because AC is adjacent to angle A, and AB is the hypotenuse, making cosine
the most direct ratio for this problem.

Conclusion

Solving geometry problems involving right-angled triangles requires careful
understanding of the given information, proper labeling, and the application
of fundamental trigonometric ratios. In this case, by identifying the correct
configuration, applying cosine, and plugging in the known values, we
determined that the length of AB is approximately 13.81 centimeters.

Remember, practicing these steps with various problems will improve your
confidence and ability to quickly analyze and solve similar geometry

challenges. Always verify your assumptions and double-check your calculations
to ensure accuracy. With consistent practice, you

Frequently Asked Questions

In triangle ABC with a right angle at C, if angle



BAC is 25° and side AC is 12.5 cm, how do I find the
length of AB?

Since triangle ABC is right-angled at C, you can use trigonometric ratios. To
find AB (the hypotenuse), use the sine of angle BAC: sin(25°) = AC / AB.
Rearranged, AB = AC / sin(25°). Plug in AC = 12.5 cm and calculate AB.

What is the formula to find the hypotenuse in a
right triangle when one angle and side are known?

You can use sine or cosine functions depending on the given angle and side.
For example, if you know the angle and the side opposite to it, hypotenuse =
side / sin(angle). If you know the adjacent side, hypotenuse = side /
cos(angle).

How do I calculate AB in triangle ABC where angle
BAC is 25°, AC is 12.5 cm, and the triangle is
right-angled at C?

Use the sine function: AB = AC / sin(25°). First, find sin(25°) = 0.4226,
then divide 12.5 cm by this value to get AB, which is approximately 29.61 cm.

Why is it important that triangle ABC has a right
angle at C when calculating side lengths?

Because it allows you to use basic trigonometric ratios like sine, cosine, or
tangent directly to find missing sides, simplifying calculations based on
known angles and sides.

Can I use the Pythagorean theorem to find AB in this
triangle? Why or why not?

No, not directly. The Pythagorean theorem requires both legs (AC and BC) to
be known. Since only AC and one angle are given, it's better to use
trigonometric ratios. If BC is known, then you can use the Pythagorean
theorem.

What are the steps to solve for AB in triangle ABC
with the given data?

Step 1: Identify the known values: angle BAC = 25°, AC = 12.5 cm. Step 2: Use
the sine function: AB = AC / sin(25°). Step 3: Calculate sin(25°) = 0.4226.
Step 4: Divide 12.5 cm by 0.4226 to find AB, which is approximately 29.61 cm.



Is there a shortcut to find AB if I only know angle
BAC and side AC in a right triangle?

Yes, using the sine function simplifies the process. Since sin(25°) = AC /
AB, rearranged as AB = AC / sin(25°), you can quickly calculate AB without
needing other side lengths.

Additional Resources
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Introduction

Geometry problems involving triangles are common in both academic settings
and real-world applications. They often combine fundamental concepts such as
the Pythagorean theorem, trigonometry, and the properties of right-angled
triangles to find unknown lengths or angles. The problem at hand involves a
triangle with a right angle, a specific angle measurement, and a given
segment length, ultimately requiring us to find the length of side AB. This
detailed review will guide you through understanding the problem, analyzing
the relevant geometric principles, and systematically solving for the
unknown.

Understanding the Problem

Let's restate the problem in a clear, organized manner:

- Triangle ABC has a right angle (meaning one of its angles is exactly 90°).
- The angle BAC is specified as 25°.

- The segment AC has a length of 12.5 cm.
- The goal: Calculate the length of side AB.

Key Components and Clarifications

Before jumping into calculations, it's crucial to interpret and clarify some
parts of the problem statement, as some phrasing appears ambiguous or may
contain typographical errors.

1. Triangle ABC with a Right Angle

- This indicates that one of the angles in triangle ABC is 90°.
- Usually, in notation, angles are labeled at the vertices: angle BAC is at



vertex A, formed by points B and C.

2. The phrase "Angle BAC Is 25AC = 12.5cm"

- Likely, the problem intends to say that angle BAC measures 25°.

- The segment AC has a length of 12.5 cm.

- The phrase "25AC" seems to be a typo or misplacement; it probably meant
angle BAC = 25° and AC = 12.5 cm.

3. Determining the Right Angle

- Since the triangle has a right angle, and angle BAC is 25°, the right angle

must be at either point B or point C.
- Let's analyze which configuration makes sense.

Possible Triangle Configurations

Given the data, there are two main configurations:
Configuration 1: Right angle at point C

- Triangle ABC with:

- Right angle at C,

- Angle BAC = 25°,

- Segment AC = 12.5 cm.

Configuration 2: Right angle at point B

- Triangle ABC with:

- Right angle at B,

- Angle BAC = 25°,
- Segment AC = 12.5 cm.

Determining the Correct Configuration

Since the problem states "Triangle ABC has a right angle" and angle BAC =
25°, typically, angle BAC is at vertex A, formed by points B and C.

In a right triangle:

- The right angle is at a vertex, say C or B.

- The angle at A (i.e., angle BAC) is 25°, which is less than 90°, so the
right angle cannot be at A.

Thus, the right angle is at either B or C.

Given that:



- angle BAC is at vertex A,
- And the right angle is at B or C,

then the only consistent scenario is:

- The right angle is at C,
- angle BAC (at vertex A) is 25°, and

- The side AC is given as 12.5 cm.
Therefore, the configuration is:
- Triangle ABC with a right angle at C,

- angle BAC = 25°,
- AC = 12.5 cm.

Visualizing the Triangle

Drawing a diagram is immensely helpful:

- Place point A somewhere.

- Point C is at a right angle (90°) from the line segment AB.
- The angle at A (angle BAC) measures 25°.

- AC is known to be 12.5 cm.

In this configuration:

- AB is the hypotenuse or a leg, depending on the arrangement.

- The side AC is adjacent or opposite to angle BAC, depending on the
triangle's orientation.

Step-by-Step Approach to the Solution

Having established the likely configuration, we can now proceed with solving
for AB.

Step 1: Assign Coordinates or Use Trigonometry
To find AB, we can employ trigonometry, especially the Law of Sines or

Cosines, or basic right triangle functions like sine and cosine, depending on
the triangle's configuration.

Step 2: Determine Known and Unknown Sides



Suppose:

- The side AC is opposite angle B,
- The side AB is opposite angle C, and
- The side BC is opposite angle A.

But since angle BAC = 25°, and the right angle is at C, then:
- angle ACB = 90°,

- angle BAC = 25°,
- The remaining angle at B is:

\ [
\text{Angle ABC} = 180° - 90° - 25° = 65°
\]

Now, in triangle ABC:

- Angle at C = 90°
- Angle at A = 25°
- Angle at B = 65°

Step 3: Identify Sides Based on Angles

In a right triangle:

- The side AC is opposite angle B (65°).

- The side AB is opposite angle C (90°), which is the hypotenuse.
- The side BC is opposite angle A (25°).

Given:

- AC = 12.5 cm (opposite 65°, side between points A and (),
- The hypotenuse AB is what we need to find.

Step 4: Use Trigonometric Ratios

Since AB is the hypotenuse, and AC is known, we can relate them through sine
or cosine functions.

Specifically, for angle B (65°):

\ [

\sin(65°) = \frac{\text{opposite}}{\text{hypotenuse}} = \frac{AC}{AB}
\1

Rearranged:



\ [
AB = \frac{AC}{\sin(65°)}
\]

Using the known value:

\ [
AC = 12.5\, \text{cm}

\1]

Calculating:

\ [
AB = \frac{12.5}{\sin(65°)}
\]

From a calculator or sine table:

\ [
\sin(65°) \approx 0.9063

\1]

Thus:

\ [
AB \approx \frac{12.5}{0.9063} \approx 13.8\, \text{cm}

\1]

Final Answer:

\ [

\boxed{

\textbf{The length of AB is approximately 13.8 cm}
}

\1

Additional Considerations and Verifications

- Check the scenario: The calculations align with the triangle configuration
where the right angle is at C, angle BAC is 25°, AC = 12.5 cm, and the
hypotenuse AB is approximately 13.8 cm.

- Alternative configurations: If the right angle was at B, similar steps
could be taken, but the known data would differ.

- Use of Law of Sines or Cosines: For more complex configurations, these laws
are invaluable, especially if more side lengths are known or if the triangle
isn't right-angled.



Practical Applications and Contexts

Understanding how to solve such triangle problems isn't just academic; it has
real-world applications:

- Engineering: Designing structures requiring precise length calculations.
- Navigation: Calculating distances based on angles and known segments.

- Physics: Resolving vector components and trajectories.

- Construction: Accurate measurements in building projects.

Summary of Key Takeaways

- Clarify ambiguous problem statements before solving.

- Recognize the importance of understanding the triangle's configuration.

- Use the correct trigonometric functions based on the known angles and
sides.

- Calculate with precision, and verify your results.

- In right triangles, the Pythagorean theorem and basic sine/cosine functions
are your primary tools.

Final Remarks

The problem posed is a classic example of applying trigonometry to solve for
unknown side lengths in right-angled triangles. By carefully analyzing the
given data, establishing the correct configuration, and applying the
appropriate ratios, we've determined that the length of side AB is
approximately 13.8 cm. Mastery of these fundamental concepts can
significantly enhance your problem-solving skills in geometry and beyond.

Need Further Help?
If you encounter similar problems, remember to:

- Draw clear diagrams.

- Identify known and unknown values.

- Use the appropriate trigonometric ratios.
- Cross-verify your results.

And always double-check the assumptions about the triangle's configuration to
ensure your solution's accuracy.
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