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Understanding the relationships between angles and their trigonometric functions is
fundamental in mathematics, especially in the study of triangles. The given statement, "If
Cos(90-)=BC/CA," hints at the application of complementary angles and their cosine
values within the context of triangle ratios. This article explores how to interpret this
statement, derive the ratio of cosines, and understand their significance in geometric
calculations.

---

Understanding the Basic Concepts

Complementary Angles and Cosine

In trigonometry, two angles are called complementary if their sum equals 90°. The key
property related to complementary angles is:

- Cosine of an angle and sine of its complement are equal:
\[ \cos(90° - \theta) = \sin \theta \]

This relationship is foundational because it allows us to convert between cosine and sine
functions depending on the context.

Triangle Notation and Side Ratios

In a right-angled triangle, the sides are typically labeled as:

- BC: Opposite side to angle A (assuming triangle ABC with right angle at C)
- CA: Hypotenuse

The ratios of the sides relate directly to the trigonometric functions of angles within the
triangle.

---



Interpreting the Given Statement

Analyzing "If Cos(90-)=BC/CA"

The statement appears to be a shorthand or incomplete representation. It is likely
intended to be interpreted as:

- "If \(\cos(90° - \theta) = \frac{BC}{CA}\)"

Given this, we analyze what this means:

1. Identify the angle:
\(\theta\) is an angle within the triangle, possibly angle A or B, depending on context.

2. Expressing the cosine of the complement:
\(\cos(90° - \theta) = \sin \theta\)

3. Relating to side ratios:
The ratio \(\frac{BC}{CA}\) corresponds to a specific trigonometric ratio, possibly the
sine or cosine of an angle.

---

Deriving the Ratio of Cosines

Step 1: Recognize the Relationship

Based on the property of complementary angles:

\[
\cos(90° - \theta) = \sin \theta
\]

Given the original statement:

\[
\cos(90° - \theta) = \frac{BC}{CA}
\]

We infer:

\[
\sin \theta = \frac{BC}{CA}
\]



This indicates that \(\frac{BC}{CA}\) is the sine of angle \(\theta\).

Step 2: Expressing the Cosine Ratio

To find the ratio of cosines, consider the corresponding cosine of angle \(\theta\):

\[
\cos \theta = \frac{\text{adjacent side to }\theta}{\text{hypotenuse}}
\]

Suppose in the triangle:

- BC is the side opposite \(\theta\).
- AB (or another side) is adjacent to \(\theta\).
- CA is the hypotenuse.

Then:

\[
\sin \theta = \frac{BC}{CA}
\]

and

\[
\cos \theta = \frac{\text{adjacent side}}{CA}
\]

---

Expressing the Ratio of Cosines

Step 1: Recall Pythagoras Theorem and Side Relations

In right triangles:

\[
\sin^2 \theta + \cos^2 \theta = 1
\]

Given \(\sin \theta = \frac{BC}{CA}\), then:

\[
\cos \theta = \sqrt{1 - \left(\frac{BC}{CA}\right)^2}
\]



which simplifies to:

\[
\cos \theta = \frac{\sqrt{CA^2 - BC^2}}{CA}
\]

Step 2: Find the Ratio \(\frac{\cos \theta}{\sin \theta}\)

The ratio of the cosine to sine of the same angle is:

\[
\frac{\cos \theta}{\sin \theta} = \cot \theta
\]

Substituting the expressions:

\[
\frac{\frac{\sqrt{CA^2 - BC^2}}{CA}}{\frac{BC}{CA}} = \frac{\sqrt{CA^2 -
BC^2}}{BC}
\]

Thus, the ratio of cosines relates directly to the sides:

\[
\boxed{
\frac{\cos \theta}{\sin \theta} = \cot \theta = \frac{\sqrt{CA^2 - BC^2}}{BC}
}
\]

---

Summary of the Ratio of Cosines

Given the initial relationship:

\[
\cos(90° - \theta) = \frac{BC}{CA}
\]

and knowing \(\cos(90° - \theta) = \sin \theta\), we derive:

\[
\sin \theta = \frac{BC}{CA}
\]

The cosine of the same angle:



\[
\cos \theta = \frac{\sqrt{CA^2 - BC^2}}{CA}
\]

Therefore, the ratio of \(\cos \theta\) to \(\sin \theta\):

\[
\boxed{
\frac{\cos \theta}{\sin \theta} = \cot \theta = \frac{\sqrt{CA^2 - BC^2}}{BC}
}
\]

This ratio is significant in solving triangle problems, especially when dealing with side
lengths and angles.

---

Applications in Triangle Problems and
Trigonometry

1. Solving for Unknown Sides

Knowing the ratio of cosines and sines allows for:

- Calculating unknown side lengths
- Determining angles when side lengths are known
- Simplifying trigonometric expressions in complex problems

2. Working with Special Triangles

In right-angled triangles, the ratios often simplify, making calculations straightforward:

- 45°-45°-90° Triangle: \(\sin \theta = \cos \theta = \frac{\sqrt{2}}{2}\)
- 30°-60°-90° Triangle: known side ratios for quick calculation

3. Applying in Coordinate Geometry

The ratios of sides and angles are useful in:

- Locating points in coordinate planes
- Computing slopes and distances related to angles



4. Trigonometric Identities

Understanding the relationship between cosines and sines aids in deriving identities such
as:

- \(\tan \theta = \frac{\sin \theta}{\cos \theta}\)
- \(\cot \theta = \frac{\cos \theta}{\sin \theta}\)

---

Practical Examples

Example 1: Calculating the Side Lengths

Suppose in a right triangle, \(CA = 10\) units, and the side \(BC\) (opposite \(\theta\)) is 6
units. Find \(\cos \theta\) and verify the ratio.

Solution:

\[
\sin \theta = \frac{BC}{CA} = \frac{6}{10} = 0.6
\]

\[
\cos \theta = \sqrt{1 - 0.6^2} = \sqrt{1 - 0.36} = \sqrt{0.64} = 0.8
\]

The ratio:

\[
\frac{\cos \theta}{\sin \theta} = \frac{0.8}{0.6} = \frac{4}{3}
\]

which matches the earlier derived formula:

\[
\frac{\sqrt{CA^2 - BC^2}}{BC} = \frac{\sqrt{100 - 36}}{6} = \frac{\sqrt{64}}{6} =
\frac{8}{6} = \frac{4}{3}
\]

---

Example 2: Finding an Angle



Given side lengths \(BC=4\) and \(CA=10\), find \(\theta\).

Solution:

\[
\sin \theta = \frac{4}{10} = 0.4
\]

\[
\theta = \arcsin(0.4) \approx 23.58°
\]

Correspondingly,

\[
\cos \theta = \sqrt{1 - 0.4^2} = \sqrt{1 - 0.16} = \sqrt{0.84} \approx 0.9165
\]

---

Conclusion

Understanding the relationship between cosine of complementary angles and side ratios is
crucial in solving a variety of geometric problems. The key takeaway from the initial
statement is recognizing that:

\[
\cos(90° - \theta) = \sin \theta = \frac{BC}{CA}
\]

which allows us to derive the ratio of \(\cos \theta\) to \(\sin \theta\) as:

\[
\frac{\

Frequently Asked Questions

What is the value of cos(90° - θ) in terms of side lengths
in a right triangle?
The value of cos(90° - θ) is equal to BC/CA, where BC is the length of the side adjacent to
angle θ, and CA is the hypotenuse.



How do you express cos(90° - θ) using the sides of a
right triangle?
cos(90° - θ) can be written as BC divided by CA, where BC is the side adjacent to θ and CA
is the hypotenuse.

What is the relationship between cos(90° - θ) and other
trigonometric functions?
cos(90° - θ) is equal to sin(θ), following the co-function identity in trigonometry.

If cos(90° - θ) = BC/CA, how can we write the ratio of
cosines for different angles?
The ratio of cosines for two angles involves their respective side ratios. For example,
cos(90° - θ) = BC/CA, and similarly, cos(90° - φ) = DE/DF, where the sides correspond to
those angles.

Why is cos(90° - θ) expressed as BC/CA in right triangle
notation?
Because in a right triangle, cos(90° - θ) equals the ratio of the side adjacent to angle θ
(BC) to the hypotenuse (CA), following the definition of cosine.

Additional Resources
If Cos(90° – θ) = BC / AC, Write the Ratio of Cosine?

Understanding the fundamental relationships between angles and sides in triangles is a
cornerstone of trigonometry, a branch of mathematics essential for fields ranging from
engineering to physics. The problem statement, “If Cos(90° – θ) = BC / AC, Write the Ratio
of Cos,” introduces a classic trigonometric identity intertwined with the geometry of a
triangle, specifically a right triangle. This article delves into the mathematical principles
underpinning this statement, exploring the properties of complementary angles, the cosine
function, and how these relate to side ratios in triangles.

---

Understanding the Basic Trigonometric Identity:
Cos(90° – θ) = ?



Complementary Angles and Their Trigonometric
Relationships

In trigonometry, the angles 90° – θ and θ are called complementary. By definition, two
angles are complementary if their sum equals 90°. The cosine of a complementary angle
exhibits a fundamental identity:

\[
\boxed{\cos(90^\circ - \theta) = \sin \theta}
\]

This identity is pivotal and often used to simplify expressions involving trigonometric
functions. It states that the cosine of an angle's complement is equal to the sine of the
original angle.

Implication of the Identity:

- Since \(\cos(90^\circ - \theta) = \sin \theta\), the original statement \(\cos(90^\circ -
\theta) = BC / AC\) directly translates to:

\[
\sin \theta = \frac{BC}{AC}
\]

- This provides an immediate link between the sides of a right triangle and the angles
involved.

---

Geometric Context: Right Triangle and Side
Ratios

Identifying Triangle Sides: BC and AC

To interpret the ratio \(\frac{BC}{AC}\), we need to establish the roles of these sides
within the triangle:

- AC: Typically represents the hypotenuse in a right triangle.
- BC: Represents one of the legs (adjacent or opposite depending on the angle in question).

Suppose we are considering a right triangle \(ABC\), with the right angle at \(C\). Then:

- AC: Hypotenuse
- BC: One of the legs adjacent to angle \(\theta\)
- AB: The other leg



Assumption for clarity:

- Let’s assume the angle \(\theta\) is at vertex \(A\), with side \(BC\) opposite to \(\theta\)
and side \(AC\) as the hypotenuse.

Side Ratios in a Right Triangle:

- \(\sin \theta = \frac{\text{opposite side}}{\text{hypotenuse}}\)
- \(\cos \theta = \frac{\text{adjacent side}}{\text{hypotenuse}}\)

Given \(\sin \theta = \frac{BC}{AC}\), we infer that:

\[
BC = \text{opposite side to } \theta
\]
\[
AC = \text{hypotenuse}
\]

---

Expressing the Ratio of Cosine in Terms of
Triangle Sides

The core question is: "Write the ratio of Cos," which, based on the given conditions,
translates into expressing \(\cos \theta\) in terms of the sides.

Step-by-step derivation:

1. Recall the primary definitions:

\[
\sin \theta = \frac{\text{opposite}}{\text{hypotenuse}} = \frac{BC}{AC}
\]
\[
\cos \theta = \frac{\text{adjacent}}{\text{hypotenuse}}
\]

2. Identify the adjacent side:

- The side adjacent to \(\theta\) (assuming \(\theta\) is at \(A\)) is \(AB\).

3. Express \(\cos \theta\):

\[
\boxed{
\cos \theta = \frac{AB}{AC}
}



\]

4. Relate \(\cos \theta\) to known sides:

- To find \(AB\), we can utilize the Pythagorean theorem:

\[
AB^2 + BC^2 = AC^2
\]

- Therefore,

\[
AB = \sqrt{AC^2 - BC^2}
\]

5. Express the ratio \(\cos \theta\):

\[
\cos \theta = \frac{\sqrt{AC^2 - BC^2}}{AC}
\]

6. Simplify the ratio:

\[
\cos \theta = \sqrt{1 - \left(\frac{BC}{AC}\right)^2}
\]

- Since \(\frac{BC}{AC} = \sin \theta\), this becomes:

\[
\boxed{
\cos \theta = \sqrt{1 - \sin^2 \theta}
}
\]

- Which aligns with the Pythagorean identity:

\[
\cos^2 \theta + \sin^2 \theta = 1
\]

---

Final Expression: The Ratio of Cosine in Terms of
Side Ratios

Putting it all together, the ratio of \(\cos \theta\) in terms of the sides of the triangle is:



\[
\boxed{
\cos \theta = \frac{\text{adjacent side}}{\text{hypotenuse}} = \frac{AB}{AC}
}
\]

Given \(\sin \theta = \frac{BC}{AC}\), the cosine ratio becomes:

\[
\cos \theta = \sqrt{1 - \left(\frac{BC}{AC}\right)^2}
\]

Therefore, the ratio of cosine is:

\[
\boxed{
\cos \theta = \frac{\sqrt{AC^2 - BC^2}}{AC}
}
\]

This expression provides a direct link between the sides of the triangle and the cosine of
the angle \(\theta\).

---

Implications and Applications of the Identity

In Geometry and Trigonometry

Understanding these relationships is not merely an academic exercise—they are
foundational tools used in various applications:

- Solving triangles: By knowing side ratios or angles, you can compute unknown sides or
angles.
- Engineering and physics: Precise calculations of angles and side lengths are critical in
designing structures, analyzing forces, and wave phenomena.
- Navigation and surveying: Trigonometric ratios help in determining distances and angles
over terrain.

In Educational Contexts

The identity \(\cos(90^\circ - \theta) = \sin \theta\) exemplifies the elegance of symmetry in
trigonometry, emphasizing the importance of understanding complementary angles. It also
serves as a stepping stone toward more advanced topics like inverse trigonometric
functions and identities.



---

Conclusion: Interpreting the Ratio of Cosine in
Context

The initial statement, “If Cos(90° – θ) = BC / AC,” encapsulates a fundamental
trigonometric principle rooted in the geometry of right triangles. Recognizing that
\(\cos(90^\circ - \theta) = \sin \theta\) simplifies the problem, allowing us to express the
cosine ratio in terms of the sides of the triangle:

\[
\boxed{
\cos \theta = \frac{\sqrt{AC^2 - BC^2}}{AC}
}
\]

This relationship not only reinforces the interconnectedness of trigonometric functions but
also underscores the importance of geometric intuition in understanding mathematical
identities. Whether in theoretical mathematics or practical applications, mastering these
concepts enables precise calculations and fosters a deeper appreciation for the symmetry
and harmony inherent in geometric figures.

---

In summary:

- The key identity is \(\cos(90^\circ - \theta) = \sin \theta\).
- Given \(\sin \theta = BC / AC\), then:

\[
\cos \theta = \sqrt{1 - \left(\frac{BC}{AC}\right)^2} = \frac{\sqrt{AC^2 - BC^2}}{AC}
\]

- This ratio provides a complete description of the cosine of the angle in terms of the sides
of the triangle, facilitating calculations and further analysis in trigonometry.

By mastering these relationships, students and professionals alike can confidently
approach problems involving angles and side ratios, leveraging the elegance of
fundamental identities in trigonometry.
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