Solve The Triangle. Round Your Answers
To The Nearest Tenth.

Solve The Triangle. Round Your Answers To The Nearest Tenth.

Understanding how to solve a triangle is a fundamental skill in trigonometry,
geometry, and various applied sciences. Whether you're a student tackling
homework problems, an engineer designing a structure, or a surveyor
calculating distances, mastering the process of solving triangles allows you
to determine unknown angles and sides accurately. In this comprehensive
guide, we will explore the methods to solve different types of triangles,
including right triangles and oblique triangles, and provide step-by-step
instructions, formulas, and tips to ensure precision—-rounding your answers to
the nearest tenth.

What Does It Mean to Solve a Triangle?

Solving a triangle involves finding all its unknown angles and sides when
certain information is given. Typically, a problem will provide some
combination of:

- Sides (lengths)
- Angles (measured in degrees)

The goal is to determine the remaining sides and angles, enabling a complete
understanding of the triangle's dimensions.

Types of triangles you might encounter:

- Right Triangle: Has one 90-degree angle.

- Oblique Triangle: No right angle; includes acute (all angles less than 90°)
and obtuse triangles (one angle greater than 90°).

Key Concepts and Formulas for Solving Triangles

1. Pythagorean Theorem

Applicable only to right triangles, this theorem relates the lengths of the
legs and hypotenuse:

\[ ¢*2 = a"2 + b"2 \]



Where:
- \( ¢ \) = hypotenuse (longest side)
- \( a, b\) = legs (other sides)

Use this to find an unknown side when the other two are known.

2. Trigonometric Ratios

Useful for both right and oblique triangles. The primary ratios are:

- Sine: \( \sin \theta = \frac{\text{opposite}}{\text{hypotenuse}} \)
- Cosine: \( \cos \theta = \frac{\text{adjacent}}{\text{hypotenuse}} \)
- Tangent: \( \tan \theta = \frac{\text{opposite}}{\text{adjacent}} \)

These ratios help find missing angles or sides.

3. Law of Sines

Applicable to any triangle, relates sides and angles:

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

Use when:
- Two angles and one side are known (AAS or ASA)

- Two sides and a non-included angle are known (SSA), with caution to avoid
ambiguous cases.

4. Law of Cosines

Useful when:

- Two sides and the included angle are known (SAS)
- All three sides are known (SSS)

Formulas:

- For finding a side:

\[ a®2 = b"2 + ¢c”2 - 2bc \cos A \]

- For finding an angle:

\[ \cos A = \frac{b™2 + c™2 - a™2}{2bc} \]



Step-by-Step Guide to Solving Different Types
of Triangles

Solving a Right Triangle

When given one side and one non-right angle (A or B), you can find the
remaining sides and the other angles.

Example: Given a right triangle with:
- Hypotenuse \( ¢ = 10 \)

- Angle \( A = 30™\circ \)

Steps:

1. Find side \( a \):

\[ a = c \times \sin A 10 \times \sin 307™\circ

10 \times 0.5 = 5.0 \]
2. Find side \( b \):

\[ b = ¢ \times \cos A

10 \times \cos 30™\circ

10 \times 0.8660 = 8.7 \]
3. Find angle \( B \):
\[ B = 90™\circ - A = 60™\circ \]

Round to the nearest tenth:

-\(a=5.0\)
-\( b=28.71\)
- \( B =60.0M\circ \)

Solving an Oblique Triangle (No Right Angle)

For triangles without a right angle, use Law of Sines or Law of Cosines
depending on the known information.

Case 1: Given Two Angles and a Side (AAS or ASA)
Example: Find all sides and angles given:
- \( \angle A = 40™\circ \)

- \( \angle B = 60™\circ \)
- Side \( a = 8 \)
Steps:

1. Find \( \angle C \):



\[ C = 180™\circ - A - B = 180™\circ - 40™\circ - 60™\circ = 80™\circ \]
2. Use Law of Sines to find side \( b \):

\[ \frac{b}{\sin B} = \frac{a}{\sin A} \Rightarrow b = \frac{\sin B \times
a}{\sin A} \]

Calculate:

\[ b = \frac{\sin 60”™\circ \times 8}{\sin 40™\circ} \]

\[ \sin 60™\circ = 0.8660 \]

\[ \sin 40™\circ = 0.6428 \]

\[ b = \frac{0.8660 \times 8}{0.6428} \approx \frac{6.928}{0.6428} \approx
10.8 \]

3. Find side \( ¢ \):

\[ ¢ = \frac{\sin C \times a}{\sin A} \]

\[ \sin 80™\circ = 0.9848 \]

\[ ¢ = \frac{0.9848 \times 8}{0.6428} \approx \frac{7.878}{0.6428} \approx
12.3 \]

Final answers:

| Side | Length |

Case 2: Given Two Sides and Included Angle (SAS)

Use Law of Cosines to find the third side:

Example: Find side \( ¢ \) given:

-\(a=7)\)

-\N( b=91\)

- \( \angle C = 60™\circ \)

Steps:

\[ ¢*2 = a™2 + b*2 - 2ab \cos C \]

Calculate:

\[ ¢c*2 772 + 972 - 2 \times 7 \times 9 \times \cos 60™\circ \]

\[ ¢™2 =49 + 81 - 2 \times 7 \times 9 \times 0.5 \]
\[ c"2 130 - 2 \times 7 \times 9 \times 0.5 \]



\[ c*2 130 - (2 \times 7 \times 9 \times 0.5) \]
\[ ¢*2 = 130 - (2 \times 7 \times 9 \times 0.5) \]
\[ c*2 130 - (2 \times 7 \times 9 \times 0.5) \]

Calculate:

\[ 2 \times 7 \times 9 \times 0.5
63 \1]

2 \times 7 \times 4.5 = 2 \times 31.5 =

So:
\[ ¢c*2 =130 - 63 = 67 \]
\[ ¢ = \sqrt{67} \approx 8.2 \]

Answer:
- \( c \approx 8.2 \)

Rounding Your Answers to the Nearest Tenth

Precision is critical in solving triangles, especially in real-world
applications. Always round your final answers to the nearest tenth to ensure
clarity and accuracy. Here are some tips:

- Use a calculator with sufficient decimal precision.

- When performing intermediate calculations, maintain extra decimal places
before rounding the final result.

- Double-check calculations for potential rounding errors.

Practical Tips for Solving Triangles
Effectively

- Identify the triangle type: Determine whether it's right or oblique.

- Select the appropriate method: Use Pythagoras for right triangles, Law of
Sines or Cosines for oblique triangles.

- Check for ambiguous cases: SSA configurations can lead to zero, one, or two
solutions.

- Use inverse functions carefully: When finding angles from sides, use
inverse sine, cosine, or tangent.

- Maintain consistent units: Always work in degrees unless instructed
otherwise.

- Round at the end: To avoid compounding rounding errors.



Common Mistakes to Avoid

- Using the wrong formula for the given data.

- Forgetting to check the triangle's validity (e.g., sides satisfying
triangle inequality).

- Confusing the sine, cosine, and tangent ratios.

- Not

Frequently Asked Questions

What is the first step in solving a triangle when
given two sides and the included angle?

Use the Law of Cosines to find the third side, then apply the Law of Sines or
Cosines to find the remaining angles.

How do I round my answers to the nearest tenth when
solving a triangle?

After calculating the values, identify the digit in the hundredths place and
round the number to the tenths place accordingly (e.g., 4.86 rounds to 4.9).

When given two angles and a side (AAS), which law
should I use to solve the triangle?

Use the Law of Sines to find the missing sides and the remaining angle, then
proceed to solve the entire triangle.

What are common mistakes to avoid when solving
triangles and rounding answers?

Common mistakes include not keeping enough decimal places during intermediate
calculations, rounding too early, and mixing degrees and radians without
conversion.

How do I determine which law (Sines or Cosines) to
use when solving a triangle?

Use Law of Sines when you have either two angles and a side or two sides and
a non-included angle; use Law of Cosines when you have two sides and the
included angle or all three sides.

Can I solve a triangle with only two sides given?



Why or why not?

No, because two sides alone do not determine a unique triangle; you need at
least one included angle or additional information to solve it fully.

What is the importance of rounding answers to the
nearest tenth in triangle problems?

Rounding to the nearest tenth provides a balance between precision and
clarity, making results easier to interpret and communicate, especially in
practical applications.

How does the Law of Cosines help in solving oblique
triangles?

The Law of Cosines relates sides and angles in non-right triangles, allowing
you to find missing sides or angles when given specific combinations of known
values.

What should I do if my calculated angles do not sum
to 180 degrees after solving a triangle?

Check your calculations for errors, ensure your calculator is in the correct
mode (degrees), and verify that you used the correct laws and formulas.
Rounding errors can also cause slight discrepancies.

Additional Resources

Solve The Triangle: A Comprehensive Guide to Mastering Triangular
Calculations

Understanding how to solve a triangle is a fundamental skill in geometry and
trigonometry, essential for students, engineers, architects, and anyone
involved in spatial reasoning or design. Whether you're working with right
triangles or oblique triangles (scalene, isosceles, or equilateral), being
able to determine unknown sides and angles with precision is crucial. This
article provides an in-depth exploration of solving triangles, emphasizing
the importance of rounding answers to the nearest tenth for practical
applications and accuracy.

Understanding the Basics: What Does It Mean to



Solve a Triangle?

Solving a triangle involves finding the unknown side lengths and angles,
given some initial information about the triangle. Typically, a problem will
provide either:

- Two sides and an angle (Side-Angle-Side, SAS),

- Two angles and a side (Angle-Side-Angle, ASA),

- Three sides (Side-Side-Side, SSS),

- Or a combination involving right angles (for right triangles).

The goal is to determine all missing elements: the three interior angles and
the three sides.

Types of Triangles and Their Methods for
Solving

Right Triangles

Right triangles are characterized by one 90° angle. They are often the
simplest to solve because of the Pythagorean theorem and basic trigonometric
ratios.

Key tools:

- Pythagorean theorem: \(a"2 + b"2 = c™2\),
- Trigonometric ratios: sine, cosine, tangent.

Common solving steps:

1. Use known sides and angles to find missing elements with basic formulas.
2. Round your answers to the nearest tenth for clarity and precision.

Oblique Triangles (Non-Right Triangles)

Oblique triangles require different approaches, typically involving the Law
of Sines and Law of Cosines.



Tools and Formulas for Solving Triangles

Law of Sines

The Law of Sines relates sides and angles in any triangle:

\ [
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\1]

Application: Use when you know:

- Two angles and one side (AAS or ASA),
- Two sides and a non-included angle (SSA), being cautious of ambiguous
cases.

Law of Cosines

The Law of Cosines helps in cases involving:

\ [
c™2 = a™2 + b2 - 2ab \cos C
\]

Application: Use when:

- Two sides and the included angle (SAS),
- All three sides (SSS).

Step-by-Step Strategy for Solving Triangles

1. Identify known values: List the given sides and angles.

2. Choose the appropriate law: Law of Sines or Law of Cosines, depending on
the known data.

3. Set up the equation: Plug known values into the selected formula.

4. Solve for the unknown: Use algebra to find the missing side or angle.

5. Calculate remaining elements: Use the sum of angles (\(A + B + C =
180™\circ\)) to find missing angles.

6. Round to the nearest tenth: Ensure all final answers are rounded properly.



Practical Example: Solving a Triangle Step-by-
Step

Given:

- Side \(a = 7.5\) units,
- Angle \ (A = 50™\circ\),
- Find sides \ (b, c\), and angles \(B, C\).

Step 1: Use Law of Sines to find side \(b\):

\ [
\frac{a}{\sin A} = \frac{b}{\sin B}
\1]

But first, find angle \(B\) or \(C\). Since only one angle is known, use Law
of Sines to find \(b\) in terms of \(B\):

\ [
b = \frac{\sin B \times a}{\sin A}
\1

Step 2: Find angle \(B\) using the Law of Sines, but since only one angle is
known, and more data is required, let's assume the problem provides another

side, say \(b = 10.0\) units, or an additional angle, say \(C = 60™\circ\).

For this example, suppose:

- \(a = 75\)r
- \(A = 50™\circ\),
- \(b = 10.0\).

Now, find \(B\):

\ [
\frac{7.5}{\sin 50™\circ} = \frac{10.0}{\sin B}
\1]

Calculate:

\ [
\sin B
\]

\frac{10.0 \times \sin 50™\circ}{7.5}

\ [
\sin B
1.021
\1

\frac{10.0 \times 0.7660}{7.5} \approx \frac{7.660}{7.5} \approx

Since \(\sin B\) cannot exceed 1, this indicates an ambiguous case or an



inconsistency in data. In real scenarios, ensure that the known values are
consistent. If \(\sin B\) exceeds 1, the triangle cannot exist with the given
data.

Instead, let's proceed with consistent data:

Suppose:

- \(a = 7.5\),

- \(A = 50™\circ\),
- \(b =9.0\).

Calculate \(B\):

\ [
\frac{7.5}{\sin 50™\circ} = \frac{9.0}{\sin B}
\1]

\ [

\sin B = \frac{9.0 \times \sin 50™\circ}{7.5} = \frac{9.0 \times 0.7660}{7.5}
\approx \frac{6.894}{7.5} \approx 0.9192

\1

\ [
B = \arcsin(0.9192) \approx 66.8"\circ

\1]
Step 3: Find \(C\):

\ [
C = 180™\circ - A - B = 180™\circ - 50™\circ - 66.8"\circ = 63.2"\circ
\]

Step 4: Find side \(c\) using Law of Sines:

\ [

c = \frac{\sin C \times a}{\sin A} = \frac{\sin 63.2"\circ \times 7.5}{\sin
50™\circ}

\1]

Calculate:

\ [
\sin 63.2"\circ \approx 0.893

\1]
\ [
c = \frac{0.893 \times 7.5}{0.766} \approx \frac{6.698}{0.766} \approx 8.7
\1

Final answers rounded to the nearest tenth:



\ (B \approx 66.8"\circ\),
- \(C \approx 63.2"\circ\),
\(c \approx 8.7\) units.

Rounding to the Nearest Tenth: Why It Matters

Precision is vital in solving triangles, especially in real-world contexts
like engineering or construction. Rounding answers to the nearest tenth
balances accuracy with simplicity, avoiding overly precise or unwieldy
numbers. When rounding:

- Look at the hundredths place.
- If the hundredths digit is 5 or more, round up.
- Otherwise, round down.

Example: \(8.74 \to 8.7\), \(8.75 \to 8.8\).

Common Pitfalls and Tips for Success

- Check for the triangle's existence: Ensure your data doesn't lead to
impossible values (e.g., \(\sin B > 1\)).

- Select the correct law: Use Law of Sines for ASA or AAS; Law of Cosines for
SAS or SSS.

- Be cautious with ambiguous cases: SSA setups may have 0, 1, or 2 solutions.
- Always verify your answers: Sum of angles should be 180°, and side lengths
should be consistent with initial data.

Conclusion: Mastering Triangle Solutions for
Real-World Applications

Solving triangles accurately is a cornerstone of many scientific and
engineering disciplines. By understanding the fundamental laws—Law of Sines
and Law of Cosines—and applying them systematically, you can determine all
unknown sides and angles with confidence. Remember, precision matters; always
round your final answers to the nearest tenth unless specified otherwise.
Practice with various problems, check your work, and you'll develop the skill
to tackle even the most challenging triangular puzzles with ease.



Empower your spatial reasoning and problem-solving toolkit today-master the
art of solving triangles!
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