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Determining the length of the third side in a triangle is a common problem in geometry
that combines understanding of triangle properties, the use of formulas, and sometimes,
the application of trigonometry. Whether you’re working on homework, preparing for
exams, or solving real-world problems such as construction or navigation, knowing how to
find the unknown side length is a fundamental skill. In this article, we will explore various
methods to find the third side of a triangle, understand the necessary formulas, and learn
how to round your answer to the nearest tenth when needed.

Understanding the Basics of Triangle Geometry
Before diving into specific formulas and methods, it’s essential to understand some basic
concepts related to triangles.

Types of Triangles
Triangles are classified based on their sides and angles:
- Equilateral Triangle: All three sides are equal, and all angles are 60°.
- Isosceles Triangle: Two sides are equal, and the angles opposite these sides are equal.
- Scalene Triangle: All sides and angles are different.
- Right Triangle: One angle is exactly 90°, which introduces special relationships like the
Pythagorean theorem.

Known and Unknown Elements
In problems involving finding the third side, the known elements typically include:
- Lengths of two sides
- Measures of angles
- A combination of side lengths and angles

Your goal is to use this information to find the missing side length accurately.

Methods to Find the Third Side
Depending on the information given, different methods are applicable. The most common
techniques involve the Law of Cosines, Law of Sines, or basic right triangle formulas.



Using the Law of Cosines
The Law of Cosines is especially useful when you know:
- Two sides and the included angle (SAS)
- All three sides (SSS)

Formula:
For a triangle with sides \( a \), \( b \), and \( c \), and the angle \( C \) opposite side \( c \):
\[
c^2 = a^2 + b^2 - 2ab \cos C
\]

Application:
- When two sides and the included angle are known:
\[
c = \sqrt{a^2 + b^2 - 2ab \cos C}
\]
- When all three sides are known, and you want to find an angle, rearranged as:
\[
\cos C = \frac{a^2 + b^2 - c^2}{2ab}
\]

Example Problem:
Suppose you have a triangle with sides \( a = 7.0 \) units, \( b = 10.0 \) units, and the
included angle \( C = 60^\circ \). To find side \( c \):
\[
c = \sqrt{7.0^2 + 10.0^2 - 2 \times 7.0 \times 10.0 \times \cos 60^\circ}
\]
\[
= \sqrt{49 + 100 - 2 \times 7 \times 10 \times 0.5}
\]
\[
= \sqrt{149 - 70}
\]
\[
= \sqrt{79} \approx 8.9
\]
If rounding to the nearest tenth, the third side length is approximately 8.9 units.

Using the Law of Sines
The Law of Sines relates the sides and angles in a triangle:
\[
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\]

Application:
- When two angles and a side are known (AAS or ASA conditions), you can find the third
angle, then use Law of Sines to find the missing side.
- When two sides and a non-included angle are known (SSA), be cautious, as this can



sometimes lead to ambiguous cases.

Example Problem:
Given \( A = 50^\circ \), \( B = 60^\circ \), and side \( a = 8 \) units, find side \( c \).

First, find \( C \):
\[
C = 180^\circ - A - B = 70^\circ
\]
Apply Law of Sines:
\[
\frac{8}{\sin 50^\circ} = \frac{c}{\sin 70^\circ}
\]
\[
c = \frac{\sin 70^\circ \times 8}{\sin 50^\circ}
\]
\[
c \approx \frac{0.9397 \times 8}{0.7660} \approx \frac{7.5176}{0.7660} \approx 9.8
\]
Rounded to the nearest tenth, the third side length is approximately 9.8 units.

Special Cases and Considerations
While formulas are straightforward, real-world problems can present tricky situations.

Right Triangles and Pythagoras’ Theorem
When dealing with right triangles, the simplest method is the Pythagorean theorem:
\[
c^2 = a^2 + b^2
\]
where \( c \) is the hypotenuse, and \( a \) and \( b \) are the legs.

Example:
If \( a = 3.0 \) and \( b = 4.0 \):
\[
c = \sqrt{3.0^2 + 4.0^2} = \sqrt{9 + 16} = \sqrt{25} = 5.0
\]
No rounding needed here, but always verify if the triangle is right-angled before applying.

Non-Standard Cases and Ambiguous Cases
In some situations, especially with SSA data, there may be zero, one, or two possible
solutions for the third side. Always analyze the given data carefully and, if necessary,
consider multiple solutions.



Rounding to the Nearest Tenth
In many problems, once you compute the length, you will need to round your answer to
the nearest tenth. This involves:
- Identifying the digit in the hundredths place
- If this digit is 5 or more, increase the tenths digit by one
- Otherwise, leave the tenths digit as is

Example:
Calculated side length: 8.94
Rounded to the nearest tenth: 8.9
Calculated side length: 9.86
Rounded: 9.9

Practical Tips for Finding the Third Side
- Always check the given data: Confirm whether you’re working with ASA, SAS, SSS, or
right triangles.
- Use the most straightforward formula: Pythagoras for right triangles, Law of Cosines for
SAS or SSS, Law of Sines for ASA or AAS.
- Double-check your calculations: Use a calculator carefully, especially when dealing with
trigonometric functions.
- Round carefully: Follow standard rounding rules to the nearest tenth for consistency and
accuracy.

Conclusion
Finding the length of the third side of a triangle is a fundamental skill in geometry that
requires understanding the relationships between sides and angles. Whether using the
Law of Cosines, Law of Sines, or Pythagoras’ theorem, the key is to identify the given
information correctly and apply the appropriate formula. Always remember to round your
answer to the nearest tenth if the problem specifies, ensuring your solution is precise and
ready for practical application. With practice, you'll be able to efficiently solve a variety of
triangle problems and confidently determine unknown side lengths in any context.

Frequently Asked Questions

How do I find the length of the third side of a triangle
when given two sides and the included angle?
You can use the Law of Cosines: c² = a² + b² - 2ab cos(C). Plug in the known sides and
angle to solve for the third side, then round to the nearest tenth if necessary.



What is the formula for finding the third side of a
triangle using the Law of Cosines?
The Law of Cosines states that if you know two sides and the included angle, the third side
c can be found using c = √(a² + b² - 2ab cos(C)).

When should I round the length of the third side to the
nearest tenth?
Round to the nearest tenth when the calculated length has a decimal value, especially in
practical measurements or when the problem specifies precision to one decimal place.

Can I find the third side of a triangle if I only know two
sides and the angles opposite them?
Yes, by applying the Law of Cosines or Law of Sines, depending on the given information,
you can find the third side. Ensure you have the included angle for Law of Cosines
calculations.

What steps should I follow to solve for the third side in
a triangle with given data?
First, identify the known sides and angles. Use the Law of Cosines formula to set up the
equation. Calculate the value, then round to the nearest tenth if needed. Double-check
your calculations for accuracy.
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Introduction

In the realm of geometry, the task of determining the length of an unknown side in a
triangle is both fundamental and essential for various applications—ranging from
engineering design to everyday problem-solving. The problem statement, "Find the length
of the third side. If necessary, round to the nearest tenth," is a common prompt
encountered in academic settings, standardized tests, and practical scenarios. When
paired with specific numerical data, such as the number 1620, it hints at a complex, multi-
step process involving the use of triangle properties, trigonometry, and algebraic
manipulation.

This article aims to explore the investigative process behind such a problem, dissecting
the methods, formulas, and reasoning strategies required to arrive at an accurate answer.
We will scrutinize the types of triangles involved, the potential data given (angles, sides,
or other measures), and how to apply mathematical principles to find the missing length.



Ultimately, this review will serve as an in-depth guide, shedding light on the intricacies of
solving for the third side in a triangle, especially when rounding is involved.

---

Understanding the Context: What Does the Number 1620 Imply?

Before delving into the mechanics of finding the third side, it’s crucial to interpret the
significance of the number 1620 in the problem context. Several interpretations are
possible:

- Measurement Units: The number could represent a length, area, or other metric in units
such as meters, centimeters, or inches.
- Angles or Degrees: 1620 may refer to an angle measure, especially in degrees, which
could be relevant for certain triangle types.
- Part of a Formula or Data Point: It might be a clue or value derived from previous
calculations or given data points.

Given the problem's wording, "Find the length of the third side," and the number 1620, a
reasonable assumption is that 1620 might be:

- The area of a triangle (if units are consistent).
- An angle measure (though 1620° exceeds 360°, suggesting it could be a multiple of a
fundamental angle).
- A product or sum related to side lengths or other dimensions.

For the purposes of this investigation, we will consider a typical scenario in which 1620
could represent a specific side length or a derived value from given data, such as the
product of two sides, or perhaps a value related to an angle.

---

Types of Triangles and Relevant Theorems

The approach to solving for the third side depends heavily on the type of triangle involved
and the data provided. The main triangle types and their associated methods include:

- Obvious or Right Triangles: Use of Pythagoras’ theorem.
- Oblique Triangles (Acute or Obtuse): Use of Law of Cosines or Law of Sines.
- Special Triangles: Equilateral or isosceles, where symmetry simplifies calculations.

Given the mention of "Find the length" and the presence of a specific number, the most
likely scenario involves oblique triangles where Law of Cosines or Law of Sines are
applicable.

---

Investigative Approach to Finding the Third Side

Step 1: Gather All Known Data



The first step involves collating all available data:

- Known sides and their measurements
- Known angles and their measures
- Any additional constraints or conditions

Suppose, for example, we are given two sides and an included angle, or two angles and a
side, with the number 1620 playing a role in these values.

Step 2: Identify the Appropriate Law

Depending on the data:

- Law of Cosines: Used when two sides and the included angle are known, or when two
angles and a side are known.

Formula:
\( c^2 = a^2 + b^2 - 2ab \cos C \)

- Law of Sines: Used when angles and sides are known in certain configurations.

Formula:
\( \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \)

- Pythagoras’ Theorem: Used in right triangles only.

Step 3: Plugging in the Data

Once the appropriate law is identified, substitute known values into the formula:

- For example, if two sides \(a\) and \(b\), and included angle \(C\) are known, solve for side
\(c\).

- If side \(a\), side \(b\), and angle \(A\) are known, use Law of Sines to find other sides.

Step 4: Perform Calculations and Round

Carry out the calculations with adequate precision. When the problem states "if necessary,
round to the nearest tenth," ensure that the final answer is rounded accordingly.

---

Practical Illustration: A Hypothetical Scenario

Suppose the problem states:

> Given a triangle where side \(a = 800\) units, side \(b = 1200\) units, and the included
angle \(C = 162^\circ\), find side \(c\).

This aligns with the phrase "1620," which could be a typo or a misprint, but assuming the
angle is 162°, the calculation proceeds as follows:



Step 1: Use Law of Cosines:

\[
c^2 = a^2 + b^2 - 2ab \cos C
\]

Step 2: Substitute known values:

\[
c^2 = 800^2 + 1200^2 - 2 \times 800 \times 1200 \times \cos 162^\circ
\]

Calculate each term:

- \( 800^2 = 640,000 \)
- \( 1200^2 = 1,440,000 \)
- \( 2 \times 800 \times 1200 = 1,920,000 \)

Calculate \(\cos 162^\circ\):

- \(\cos 162^\circ \approx -0.9511\)

Now, plug in:

\[
c^2 = 640,000 + 1,440,000 - 1,920,000 \times (-0.9511)
\]

\[
c^2 = 2,080,000 + 1,823,232 \approx 3,903,232
\]

Step 3: Take the square root:

\[
c \approx \sqrt{3,903,232} \approx 1975.9
\]

Step 4: Round to the nearest tenth:

Answer: 1975.9 units

---

Rounding and Its Significance

The instruction "If necessary, round to the nearest tenth" underscores the importance of
precision in mathematical computations. Rounding can influence the interpretation of
results, especially in real-world applications where measurement precision impacts safety,
cost, or efficiency.



---

Potential Challenges and Common Pitfalls

- Incorrect Data Interpretation: Misreading given values or units can lead to erroneous
calculations.
- Wrong Law Application: Using Pythagoras' theorem on an oblique triangle results in
invalid answers.
- Angle Conversion: Ensuring angles are in the correct units (degrees vs. radians) is
crucial.
- Rounding Errors: Rounding too early during calculations can introduce inaccuracies.

---

Summary and Practical Recommendations

- Always verify the data provided: known sides, angles, and units.
- Choose the appropriate law based on available data.
- Perform calculations carefully, maintaining adequate decimal places.
- Round only after completing all calculations, as instructed.
- Cross-verify results using alternative methods if possible.

---

Final Thoughts

The problem of finding the third side of a triangle, especially when involving specific
numerical clues like 1620, is a classic example of applied geometry and trigonometry. It
demonstrates the importance of understanding foundational principles, recognizing which
formulas to employ, and executing precise calculations. Whether in academic assessments,
engineering designs, or everyday tasks, mastering this investigative process enhances
problem-solving efficiency and confidence.

Through methodical analysis and diligent computation, the challenge of determining an
unknown side becomes an approachable and rewarding exercise in mathematical
reasoning.
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