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Understanding trigonometry and its applications is fundamental for students
and professionals working with angles and triangles. The problem presented
involves interpreting a triangle diagram to complete a statement involving a
mathematical expression: (75)=14.1/x, with the answer related to the
cosine of the second part. To solve this, we need to analyze the triangle
carefully, identify the relevant trigonometric ratios, and understand how
they relate to the given equation. This comprehensive guide will walk you
through the concepts involved, step-by-step solutions, and practical
applications.

Understanding the Problem

Before diving into calculations, it is essential to fully understand what the
problem asks.

Problem Breakdown

— The problem involves a triangle diagram (shown on the right, but
conceptually described here).

— The statement to complete is: (75)=14.1/x.

— The key is that the answer relates to the cosine of a certain angle,
specifically "Cos2nd Part."

— The number 75° indicates an angle measure within the triangle.

— The values 14.1 and x are quantities associated with the triangle, likely
sides or projections.

Goals of the Problem

— Determine the missing part of the statement (represented by the blank).
— Understand the relationship between the given quantities.

— Recognize how cosine and other trigonometric functions relate to the
triangle's sides.

Fundamentals of Triangle and Trigonometry

To solve this problem, a clear understanding of the basic trigonometric
ratios and properties of triangles is necessary.



Types of Triangles

— Right Triangle: Contains a 90° angle.
— Acute Triangle: All angles less than 90°.
- Obtuse Triangle: One angle greater than 90°.

Most trigonometric ratios are easiest to understand in right triangles, but
they can be extended to oblique triangles using laws like Law of Cosines and
Law of Sines.

Basic Trigonometric Ratios

Opposite / Hypotenuse
= Adjacent / Hypotenuse

— Sine (sin): sin(©) =
)
6) = Opposite / Adjacent

— Cosine (cos): cos (6
— Tangent (tan): tan(

These ratios relate angles to side lengths within triangles.

Double—-Angle and Other Identities

- Cosine of double angle: cos(28) = 2cos?(8) - 1
- Law of Cosines: c? = a? + b? - 2ab cos(C)
— Law of Sines: (a / sinA) = (b / sinB) = (c / sinC)

Understanding these identities helps interpret complex problems involving
multiple angles and sides.

Analyzing the Triangle and the Equation

Given the equation: (75) = 14.1 / x, and the mention of "Cos2nd Part,"
we can deduce the following.

Interpreting the Equation

— The expression suggests a relationship where the numerator (14.1) and the
variable x are linked through a trigonometric function involving a 75° angle.
— The "Cos2nd Part" refers to the cosine of a certain angle, possibly related
to the second part of the problem or second angle in the triangle.

Possible Scenarios

- The blank could represent the cosine of 75°, or a related angle, depending
on the diagram.

— The equation resembles the form used in law of cosines or ratios involving
side lengths and angles.

Assumptions Based on the Data

- The 75° angle is within the triangle.



— The sides adjacent or opposite to this angle are involved.
— The cosine of the 75° angle or a related angle is the key to completing the
statement.

Step-by-Step Solution Approach

To accurately complete the statement, follow these steps:

Step 1: Identify the Known Values

- Angle: 75°
— Known side or length: 14.1
— Unknown: x (possibly a side length or a segment)

Step 2: Recognize the Relevant Trigonometric Ratios

- Since "Cos2nd Part" indicates cosine, consider calculating cos (75°).

Step 3: Calculate cos(75°)

- Using a calculator or cosine angle identities:

cos(75°) =~ 0.2588

Step 4: Connect to the Equation

— Suppose the expression involves the Law of Cosines:
c? = a’® + b? - 2ab cos(C)

— Alternatively, 1if the problem involves a ratio of side lengths and the
cosine of the angle, the expression might relate as:

(some side length) / (another side length) = cos(75°)
or

14.1 / x = cos(75°)

Step 5: Solve for x

- Given the equation: 14.1 / x = cos(75°)
— Rearranged:

x = 14.1 / cos(75°)
- Plugging in the value:

x ~ 14.1 / 0.2588 =~ 54.5



Step 6: Determine the Completed Statement

— The blank in the original statement is likely "cos(75°)."
- So, the completed statement reads:

Cos (75°) (75)=14.1/x
- Or, more clearly:

cos (75°) = 14.1 / x

Final Answer and Explanation

Based on the analysis above, the answer to the question "Use The Triangle
Shown On The Right To Complete The Statement: (75)=14.1/x" with the hint
"Cos2nd Part" is:

Answer: Cos (75°)

This indicates that the missing part of the statement is the cosine of the
75° angle, which allows you to relate side lengths using the ratio 14.1 / x.

The complete statement:
cos (75°) = 14.1 / x

This relationship enables you to find the unknown side length x, given the
angle and known segment length.

Practical Applications of This Concept

Understanding how to interpret and manipulate trigonometric ratios in
triangles has numerous real-world applications, including:

1. Engineering and Architecture

— Calculating structural angles and load distributions.
— Designing complex structures with specific angles and side lengths.

2. Navigation and Geography

- Using triangulation methods to determine distances and positions.
— Calculating bearings and course corrections.



3. Physics and Astronomy

— Determining the position and distance of celestial bodies.
- Analyzing projectile motion with angles.

4. Computer Graphics and Game Development

- Rendering 3D objects and calculating perspectives.
- Implementing realistic movement based on angles.

Summary of Key Points

— The problem involves a triangle with a known angle of 75°.

— The "Cos2nd Part" refers to the cosine of that angle.

- The equation 14.1 / x = cos(75°) allows solving for the unknown side x.
- Calculating cos(75°) = 0.2588 leads to x = 54.5.

— Recognizing the relationship between sides and angles in triangles 1is
essential for solving such problems.

— Practicing these concepts enhances problem-solving skills in various
fields.

Additional Tips for Solving Similar Problems

- Always identify known angles and sides first.

- Use standard trigonometric identities to simplify calculations.

— When in doubt, sketch the triangle and label all known quantities.

— Use a calculator with degree mode enabled for accurate results.

- Remember that understanding the relationships between angles and sides is
crucial for applying the correct formulas.

Conclusion

Mastering the use of triangles and their associated trigonometric ratios 1is
vital for solving geometric and real-world problems. In this case,
recognizing that "Cos2nd Part" refers to cos(75°) allows completing the
statement and solving for unknown quantities effectively. Whether in academic
settings or practical applications, these skills form the backbone of spatial
reasoning and analytical problem-solving.

Remember: Practice with various angles and triangle configurations to
strengthen your understanding and become proficient in applying trigonometry
in diverse scenarios.



Frequently Asked Questions

In the given triangle, how is the cosine of the angle
related to the given expression: (75)=14.1/x?

The cosine of the angle is used to relate the sides of the triangle, where
Cos6 = adjacent/hypotenuse, leading to the calculation of 14.1/x.

What does the value 75° represent in the context of
the triangle problem?

It represents the measure of the angle whose cosine value is used in the
calculation to find the missing side length.

How do you interpret the expression (75)=14.1/x
in terms of triangle ratios?

It indicates that the cosine of 75° times a certain segment equals 14.1
divided by x, relating the angle to side lengths.

What is the significance of the value 14.1 in the
given equation?

It represents a known side length or segment in the triangle used to find the
unknown x via cosine relationships.

How can you use the cosine function to solve for x in
the equation (75)=14.1/x?

By substituting Cos75° into the equation, then solving for x: x = 14.1 /
Cos75°.

What is the value of Cos75°, and how does it help in
completing the statement?

Cos75° »~ 0.2588; it allows calculation of x by rearranging the equation to x
= 14.1 / Cos75°.

Why is the term 'Part:' included in the question, and
what does it signify?

It indicates the part of the problem where the cosine function is applied to
complete the statement.

Can you explain how the triangle's right angle is
involved in using cosine to find the missing side?

In a right triangle, cosine relates the adjacent side to the hypotenuse,
enabling calculation of unknown side lengths.



What steps would you take to find the value of x in
the equation (75)=14.1/x"?

Calculate Cos75°, then use x = 14.1 / Cos75° to find the value of x.

How does understanding triangle ratios enhance
solving problems involving angles like 75°?

It allows the use of trigonometric functions like cosine to relate angles to
side lengths, facilitating the solution of unknowns.

Additional Resources

Understanding the Trigonometric Problem: Using the Triangle to Complete the
Statement

When delving into trigonometry, especially in the context of solving for
unknown variables within right-angled triangles, it’s crucial to understand
the relationships between the sides and angles. The problem at hand involves
using a given triangle to complete a statement involving a mathematical
expression:

Use the triangle shown on the right to complete the statement: (75) =
14.1 / x.

The answer is indicated as Cos?8, which hints at an underlying relationship
involving the cosine of an angle 6 and its square.

This review aims to provide a comprehensive understanding of this
trigonometric problem, exploring the core concepts of right triangle ratios,
the role of cosine and its square, and how to practically apply these to
complete the statement accurately.

Core Concepts in Trigonometry and Right-Angled
Triangles

Understanding the Elements of a Right Triangle

A right-angled triangle is a triangle with one 90-degree angle, and it is the
fundamental geometric shape used to introduce and understand trigonometric
ratios. The key elements are:

- Hypotenuse (c): The side opposite the right angle; the longest side.
- Adjacent side (b): The side next to the angle 6 (the angle of interest).
— Opposite side (a): The side opposite to the angle 9.

In the context of trigonometry, these sides form the basis for defining
ratios that relate angles to side lengths.



Basic Trigonometric Ratios

The primary ratios are:

— Sine (sin ©): Opposite / Hypotenuse = a / c

— Cosine (cos 6): Adjacent / Hypotenuse = b / c
- Tangent (tan 6): Opposite / Adjacent = a / b

These ratios allow us to find unknown side lengths or angles when some sides
or angles are known.

Interpreting the Given Expression

The given statement is:
(75) = 14.1 / x
with the answer specified as Cos?#8.

This suggests that the expression Cos?6 is meant to fit into the blank space,
so the complete statement likely reads:

Cos?8 (75) = 14.1 / x

or, more precisely, the problem involves using the cosine squared of some
angle 6, with a specific measure (75°), to relate to the ratio 14.1 / x.

Deciphering the Role of Cos?6 in the Problem

The Significance of Cos?@

- Cos?B is a squared trigonometric function, often appearing in identities
such as the Pythagorean identity:

cos?6 + sin?B = 1

— The square of cosine frequently appears in problems involving projections,
power calculations in physics, or specific geometric transformations.

- In the context of triangles, Cos?®6 typically relates to the ratio of sides
squared or can be used to express certain lengths or areas.

Why Use Cos?6 in the Statement?

— The problem likely involves a relationship where the cosine of an angle,



squared, relates to a ratio involving the sides of the triangle.

- Since the answer is Cos?®8, it indicates that the problem is asking for the
value of the squared cosine based on given measurements.

— The presence of 75° suggests that the angle 6 involved is 75°, or that the
triangle or given data is connected to this angle.

Connecting the Triangle to the Expression

Step-by-Step Approach to Completing the Statement

1. Identify the Known Quantities:
— The angle involved: 75°

— The constant: 14.1

- The variable: x

2. Determine the Relevant Trigonometric Ratio:
- Since the answer is Cos?6, the focus is on cosine of 8 (probably 75°).

3. Use the Triangle to Find Cos 6:

- In a right triangle, cos 6 = adjacent / hypotenuse.

— If the triangle is constructed with 6 = 75°, then the sides adjacent and
hypotenuse relate via this ratio.

4. Express Cos?8:

- cos?B8 = (adjacent / hypotenuse) ?.

5. Relate the Expression to the Given Ratio:
- The ratio 14.1 / x suggests a proportion involving side lengths or other

measures.

6. Formulating the Equation:
— The statement is most likely set as:

Cos?B8 = (some length / hypotenuse)? = 14.1 / x

— From this, we can derive x in terms of known quantities once the cosine
squared value is determined.

Practical Application: Calculating Cos?75°

Calculating Cos 75°

— Cos 75° can be computed using the cosine difference identity:



cos (A — B) = cos A cos B + sin A sin B

— Using known values:

- cos 75° = cos (45° + 30°)

- cos 75° = cos 45° cos 30° - sin 45° sin 30°
- cos 45° = Y2/2 ~ 0.7071

- cos 30° = V3/2 ~ 0.8660

- sin 45° = V2/2 =~ 0.7071

- sin 30° = 1/2 = 0.5

- Plugging in:

cos 75° = (0.7071) (0.8660) - (0.7071) (0.5) =~ 0.6124 - 0.3536 ~ 0.2588
— Therefore,

cos?75° ~ (0.2588)2? =~ 0.067

This is a key value for the problem because it directly relates to the ratio
in the expression.

Completing the Statement: From Cos?6 to the
Given Ratio

Given that cos?75° ~ 0.067, and the ratio:
14.1 / x

we can set:

cos?75° = 14.1 / x

which implies:

x = 14.1 / cos?®75°

Calculating:

x ~ 14.1 / 0.067 ~ 210.45

This suggests that the variable x is approximately 210.45 in the context of
the problem.



Implications and Broader Understanding

Why is Cos?0 Important in This Context?

- Cos?8 is often used in energy transfer calculations in physics, in power
calculations, or in geometric projections.

- In the context of triangles, the square of cosine relates to the projection
of one side onto another, especially in the Law of Cosines:

c? = a? + b? - 2ab cos 8

— The problem may be leveraging this identity, or similar relationships, to
connect side lengths to the cosine of an angle.

Real-World Applications of Such Problems

- Engineering: Calculating forces or stresses in structures where angles and
lengths are known.

— Physics: Relating energy, work, or power involving angles and distances.

— Navigation and Surveying: Determining distances or angles based on
measurements and known ratios.

- Mathematics Education: Reinforcing understanding of trigonometric
identities and their applications.

Summary and Key Takeaways

— The problem involves using a right-angled triangle with a specific angle
(75°) to determine the value of Cos?8, which then relates to the ratio 14.1 /
X.

- Calculating cos 75° and squaring it gives a numerical value for Cos?75°,
enabling the solution for x.

- The core trigonometric identity cos?8 + sin?8 = 1 underpins the
understanding of why Cos?8 is significant.

— Practical steps involve:

1. Recognizing the role of the given angle.

2. Calculating cos 75° explicitly or using identities.
3. Squaring the cosine to obtain Cos?6.

4. Equating this to the given ratio to solve for x.



— Such problems reinforce the importance of understanding fundamental
identities, ratios, and their applications in real-world scenarios.

Final Remarks

Understanding the use of the triangle to complete the statement emphasizes
the interconnectedness of geometric intuition and algebraic manipulation in
trigonometry. Recognizing that Cos?6 relates directly to side ratios in right
triangles allows us to solve complex problems by breaking them down into
manageable steps. Whether for academic purposes or practical applications,
mastering these concepts enhances problem-solving skills and deepens
comprehension of the elegant relationships governing shapes and angles.

In conclusion, the key to solving the problem lies in recognizing the
significance
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