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Understanding how to evaluate trigonometric functions within a triangle is fundamental in
geometry, physics, engineering, and many applied sciences. When working with a
triangle—specifically Triangle ABC—and focusing on a particular angle, the goal is often to
compute a trigonometric function such as sine, cosine, or tangent. These functions are
crucial for solving problems involving angles and side lengths, especially when only partial
information is available. In this article, we will explore the process of evaluating the
requested function, expressing the answer as a simplified fraction, and applying these
concepts to triangle ABC.

Understanding the Basics of Triangle ABC and Its
Angles

Before diving into the evaluation process, it's essential to understand the structure of
triangle ABC and the roles of its angles and sides.

Components of Triangle ABC

- Vertices: A, B, and C are the three vertices.

- Sides: The sides opposite to these vertices are labeled as follows:
- Side a is opposite vertex A.

- Side b is opposite vertex B.

- Side c is opposite vertex C.

Angles of Triangle ABC

- The angles are correspondingly labeled as:
- Angle A at vertex A.
- Angle B at vertex B.
- Angle C at vertex C.

Knowing the measures or relationships between these angles and sides allows for the
calculation of various trigonometric functions.



Fundamental Trigonometric Functions in
Triangles

The primary trigonometric functions used in right triangles are sine, cosine, and tangent:

- Sine (sin): ratio of the length of the opposite side to the hypotenuse.
- Cosine (cos): ratio of the length of the adjacent side to the hypotenuse.
- Tangent (tan): ratio of the length of the opposite side to the adjacent side.

In non-right triangles, the Law of Sines and Law of Cosines extend these concepts to
compute unknown sides or angles.

Evaluating the Requested Function in Triangle
ABC

The specific function requested could be any of the primary trigonometric functions
associated with a given angle in triangle ABC. Typically, the problem provides certain
measurements, such as side lengths or angle measures, and asks for the value of a
particular function.

Common Scenarios
- Given side lengths and an angle, find the sine, cosine, or tangent of a specific angle.
- Given certain ratios, express the function as a simplified fraction.

General Approach

1. Identify the given information: side lengths, angles, or ratios.

2. Determine which trigonometric function to evaluate: sine, cosine, or tangent.

3. Apply the relevant formulas or laws: Law of Sines, Law of Cosines, or basic definitions.
4. Calculate the value, then reduce to lowest terms.

Applying the Law of Sines and Law of Cosines

These laws are instrumental when the triangle is not a right triangle or when more complex
information is involved.

Law of Sines

\[
\frac{a} {\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}



\]
This law allows us to find unknown angles or sides when certain measurements are known.

Law of Cosines

\[

c™2=a"2+b"2-2ab\cosC

\]

Useful for calculating an unknown side when two sides and the included angle are known,
or for finding the angle when all sides are known.

Step-by-Step Example: Evaluating a Specific
Function in Triangle ABC

Suppose in Triangle ABC:
- Side a = 7 units

- Side b = 10 units

- Angle C = 60°

Our goal is to evaluate \(\sin A\) and express it as a fraction in lowest terms.

Step 1: Find Side c Using Law of Cosines

\[

c™2=a"2+b"2-2ab\cosC

\]

\[

cC™2=7"2+ 1072 -2 \times 7 \times 10 \times \cos 60"™\circ
\]

\[

c™2 =49 4+ 100 - 2 \times 7 \times 10 \times \frac{1}{2}
\]

\[

c™2=149-70

\]

\[

c™2=79

\]

\[

c =\sqrt{79}

\]



Step 2: Find \(\sin A\) Using Law of Sines

\[

\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\]

From this, we get:

\[

\frac{a}{\sin A} = \frac{c}{\sin C}
\]

\[

\sin A = \frac{a \sin C}{c}

\]

Given:

-\(a=7\)

-\(\sin C = \sin 60" \circ = \frac{\sqrt{3}}{2}\)
-\(c =\sqrt{79}\)

Calculate:

\[

\sin A = \frac{7 \times \frac{\sqrt{3}} {2} }{\sqrt{79}} = \frac{7 \sqrt{3}}{2 \sqrt{79}}
\]

To express \(\sin A\) as a fraction in lowest terms, rationalize the denominator:

\[

\sin A = \frac{7 \sqrt{3}}{2 \sqrt{79}} \times \frac{\sqrt{79} }{\sqrt{79}} = \frac{7
\sqrt{3} \sqrt{79}}{2 \times 79}

\]

Simplify numerator:

\[

7 \sqrt{3 \times 79} = 7 \sqrt{237}
\]

So,

\[
\sin A = \frac{7 \sqrt{237}}{158}
\]

This is the exact value. Since \(\sqrt{237}\) cannot be simplified further (as 237 factors as 3
x 79, both prime), the fraction \(\frac{7 \sqrt{237}}{158}\) is in lowest terms.



Expressing the Final Answer as a Fraction in
Lowest Terms

In many problems, especially in algebra or geometry contexts, the goal is to present the
answer as a simplified fraction. When the answer involves radicals, sometimes it's
preferable to rationalize or leave the radical in the numerator, depending on the problem’s
requirements.

In the previous example, the exact value of \(\sin A\) was expressed as:

\[
\boxed{\frac{7 \sqrt{237}}{158}}

\]

which is in simplest radical form and lowest terms for the fraction coefficients.

Additional Tips for Evaluating Trigonometric
Functions in Triangles

- Always verify the triangle’s measurements: Confirm whether you are working with a right
triangle or need to use Law of Sines/Cosines.

- Use exact values when possible: Sine and cosine of special angles (30°, 45°, 60°, etc.)
have exact radical forms.

- Simplify radicals carefully: Factor radicands to identify perfect squares.

- Reduce fractions to lowest terms: Divide numerator and denominator by their greatest
common divisor.

- Rationalize denominators when required: Multiply numerator and denominator by radical
conjugates to eliminate radicals from denominators.

Conclusion

Evaluating a function requested within a triangle—particularly Triangle ABC—is an essential
skill in trigonometry. Whether the goal is to find the sine, cosine, or tangent of a given
angle, the process involves understanding the relationships between sides and angles,
applying appropriate laws, and simplifying the resulting fractions. Expressing answers as
fractions in their lowest terms ensures clarity and precision in your solutions. By following
systematic steps, leveraging key trigonometric laws, and practicing with various examples,
you can confidently evaluate functions requested in any triangle scenario.



Remember: Mastery of these techniques not only enhances your mathematical problem-
solving skills but also prepares you for more advanced topics in geometry, physics, and
engineering.

Frequently Asked Questions

Given triangle ABC with angles A, B, and C, how do you
evaluate the value of a function that depends on angle
A if it is expressed as a fraction in lowest terms?

First, determine the measure of angle A using known side lengths or other angles. Then,
substitute this value into the function and simplify the resulting fraction to lowest terms.

What is the process to write the value of an angle-
related function as a fraction in lowest terms in triangle
ABC?

Calculate the exact value of the function, such as a ratio of sides or angles, then simplify
the resulting fraction by dividing numerator and denominator by their greatest common
divisor.

If angle A in triangle ABC is known, how can you
evaluate a trigonometric function like sin A as a
fraction in lowest terms?

Express sin A as a ratio of the opposite side to the hypotenuse, then simplify the fraction to
lowest terms by dividing numerator and denominator by their GCD.

How does the Law of Sines help in evaluating a function
requested involving angles in triangle ABC?

The Law of Sines relates sides and angles, allowing you to find side lengths or angles, then
substitute into the function and simplify the resulting fraction to lowest terms.

When asked to evaluate a function involving angle C in
triangle ABC, what steps should you follow to write
your answer as a simplified fraction?

Determine the relevant side lengths or angles using given data, compute the function
value, then reduce the resulting fraction to lowest terms by dividing numerator and
denominator by their GCD.



How can you verify your fractional answer in lowest
terms when evaluating a function based on an angle in
triangle ABC?

Check that the numerator and denominator share no common factors other than 1 by
dividing both by their GCD; if GCD is 1, the fraction is in lowest terms.

In triangle ABC, if the function requested involves
angles and sides, what general approach ensures your
final answer is a fraction in lowest terms?

Use known relationships and formulas to compute the function's value, then simplify the
resulting fraction by dividing numerator and denominator by their GCD to express it in
lowest terms.

Additional Resources

Evaluate The Function Requested. Write Your Answer As A Fraction In Lowest Terms.
Triangle A B C. Angle is a comprehensive prompt that guides us to analyze a geometric
problem involving a triangle and to express solutions in fractional form. This task combines
understanding of triangle properties, angle calculations, and algebraic simplifications,
making it a fundamental exercise in geometry and mathematical reasoning. In this article,
we will explore the step-by-step approach to evaluate the requested function, interpret the
problem, and ensure the answer is presented as a simplified fraction.

Understanding the Problem

The core of this problem revolves around a triangle, labeled as Triangle ABC, with some
given or implied properties. The instruction is to "evaluate the function requested," which
suggests that a specific function or expression involving the triangle's elements—such as
angles, sides, or ratios—is to be computed. The final answer should be expressed as a
fraction in lowest terms.

Although the exact function isn't explicitly provided in the prompt, typical functions in
triangle problems involve:

- Ratios of sides (e.qg., \( \frac{AB}{AC}))
- Trigonometric functions of angles (e.g., \( \sin \angle A\))
- Ratios involving angles and sides (e.g., Law of Sines or Law of Cosines)

To proceed effectively, we assume the problem involves calculating a ratio or a
trigonometric value related to angle A, given the triangle's dimensions or angles.



Analyzing Triangle ABC

Properties of Triangle ABC

- Sides: Usually denoted as \( AB, BC, CA\).

- Angles: Opposite sides are labeled accordingly, with \( \angle A\) opposite side \( BC),
etc.

- Given Data: Often includes lengths of sides, measures of angles, or ratios.

In typical problems, some data points are given, such as:

- Lengths of sides or segments

- Measures of specific angles

- Relationships between angles or sides (e.qg., right triangle, isosceles, equilateral)

Since the prompt emphasizes "Angle" and "Evaluate the function," likely, the goal is to find

a specific value involving angles—possibly \( \sin \angle A\), \( \tan \angle A ), or a ratio
involving side lengths.

Step-by-Step Approach to Evaluation

1. Clarify Known Data and Assumptions

- ldentify any given lengths, angles, or relationships.
- Assume standard triangle properties if data is missing (for example, right angle, isosceles,
etc.).

For example, suppose the triangle ABC is right-angled at A, with known sides, or that
certain ratios are given.

2. Express the Desired Function

- If asked to find \( \sin \angle A\), recall that:

\[
\sin \angle A = \frac{\text{opposite side to } \angle A} {\text{hypotenuse}}

\]



- If the function involves side ratios or angles, write the expression explicitly.

Example: If the problem asks for \( \frac{\text{length of } AB} {\text{length of } AC}\),
express it accordingly.

3. Use Geometric Theorems and Trigonometric Ratios

- Apply Law of Sines or Law of Cosines if applicable.
- For right triangles, use basic trigonometric ratios.
- For non-right triangles, consider auxiliary constructions or angle sum properties.

Example: If \( \angle A) is known or can be expressed in terms of other angles, use the fact
that \( \angle A + \angle B + \angle C = 180" \circ)\).

4. Simplify the Expression

- Convert all quantities into fractions.
- Simplify numerator and denominator to lowest terms.
- Use common denominators and reduce fractions as needed.

Key Point: Always simplify your fraction to its lowest terms by dividing numerator and
denominator by their greatest common divisor (GCD).

Expressing the Answer as a Fraction in Lowest
Terms

Once the function has been evaluated, the final step is to express the result as a simplified
fraction. This involves:

- Factoring numerator and denominator.
- Dividing both by their GCD to reduce the fraction to lowest terms.

Example: If the computed value is \( \frac{8} {12} \), simplify it to \( \frac{2} {3} \).

Features, Pros, and Cons of the Approach

Features:



- Systematic breakdown of the problem into manageable steps.
- Use of fundamental geometric and trigonometric principles.
- Emphasis on algebraic simplification to lowest terms.

Pros:

- Promotes clear reasoning and logical progression.
- Ensures accuracy through stepwise calculation.
- Facilitates understanding of geometric relationships.

Cons:

- Assumes some prior knowledge of triangle properties and trigonometry.
- May require additional data if the problem is incomplete.
- Simplification can sometimes be complex if numbers are large or complicated.

Conclusion

Evaluating a function related to Triangle ABC and expressing the answer as a fraction in
lowest terms is a classic problem in geometry that combines visualization, algebra, and
trigonometry. The key steps involve understanding the given data, applying relevant
theorems, performing precise calculations, and simplifying results thoroughly. By following
a systematic approach, one can accurately determine the desired ratio or value and
present it clearly as a simplified fraction. This process not only reinforces fundamental
mathematical concepts but also cultivates problem-solving skills essential for higher-level
geometry and algebra.
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