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When working with triangles, especially non-right-angled triangles,
calculating unknown angles is a fundamental aspect of trigonometry. Given the
side lengths A=12 cm, B=8 cm, and C=17 cm, the goal is to find the measure of
angle B, rounded to the nearest tenth of a degree. This process involves
understanding the properties of triangles, applying relevant trigonometric
laws, and performing precise calculations. Whether you're a student brushing
up on your geometry skills or a professional needing to solve a real-world
problem, this comprehensive guide will walk you through the steps to
determine angle B accurately.

Understanding the Given Data and Triangle Types

Before diving into calculations, it's essential to understand what the
provided data signifies and the type of triangle involved.

Given Data

e Side A = 12 cm
e Side B = 8 cm
e Side C = 17 cm

Triangle Classification

- The sides suggest that we are dealing with a scalene triangle since all
three sides are of different lengths.

- Notably, side C (17 cm) is longer than the sum of sides A and B (12 + 8 =
20 cm), which makes it larger than the other two sides but less than their
sum. Since 17 cm < 20 cm, a triangle can exist with these dimensions.



Choosing the Right Method to Find Angle B

Determining an unknown angle in a triangle with known side lengths can be
achieved through various methods, primarily:

1. Law of Cosines

- Ideal when you know all three sides or two sides and the included angle.
- Useful for calculating an angle opposite a known side.

2. Law of Sines

- Applied when you know either two angles and one side (AAS or ASA) or two
sides and a non-included angle (SSA, which can be ambiguous).
- Less suitable here because we only have side lengths.

Given the data, the Law of Cosines is the most appropriate method to find
angle B because we know all three sides.

Applying the Law of Cosines to Find Angle B

The Law of Cosines relates the sides of a triangle to the cosine of one of
its angles:

\[ ¢™2 = a™2 + b*2 - 2ab \cos C \]

In our case, to find angle B (which is opposite side B), the formula
rearranged 1is:

\[ \cos B = \frac{a™2 + c*2 - b"2}{2ac} \]

where:

- a = length of side A (12 cm)
- b = length of side B (8 cm)
- ¢ = length of side C (17 cm)

Note: The sides are labeled such that side B is opposite angle B.
Step-by-step Calculation:

1. Assign the sides:

- a =12 cm (opposite angle A)
- b =8 cm (opposite angle B)
- ¢ =17 cm (opposite angle ()



2. Use the Law of Cosines for angle B:

\[ \cos B = \frac{a"2 + c2 - b"2}{2ac} \]

3. Plug in the known values:

\[ \cos B = \frac{(12)"2 + (17)72 - (8)72}{2 \times 12 \times 17} \]
4. Calculate numerator:

\[ 1272 144 \]

\[ 1772 = 289 \]
\[ 872 = 64 \]

\[ \text{Numerator} = 144 + 289 - 64 = 369 \]

5. Calculate denominator:

\[ 2 \times 12 \times 17 = 2 \times 204 = 408 \]
6. Compute cosine of angle B:

\[ \cos B = \frac{369}{408} \approx 0.9039 \]

Finding the Measure of Angle B

Now that we have \(\cos B \approx 0.9039\), the next step is to find angle B
itself by taking the arccosine (inverse cosine):

\[ B = \arccos(0.9039) \]

Using a calculator or computational tool:
\[ B \approx \arccos(0.9039) \]

\[ B \approx 25.0™\circ \]

Rounding to the nearest tenth of a degree, the measure of angle B is
approximately 25.0°.

Verifying the Result



It's good practice to verify the reasonableness of the result:

- Since side B (8 cm) is the shortest side, the angle opposite it (angle B)
should be the smallest angle in the triangle.

- The calculated angle B of approximately 25.0° aligns with this expectation.
- The other angles can be estimated using the Law of Sines or Law of Cosines
for completeness, but that is beyond the scope of this specific calculation.

Additional Insights and Key Points

Understanding how to find angles in triangles using side lengths is crucial
in many fields, including geometry, engineering, and architecture. Here are
some key points to remember:

Key Points for Finding Angles in Triangles

1. Law of Cosines is essential when:
All three sides are known.
You know two sides and the included angle.
Law of Sines is useful when:
Two angles and one side are known.
- Two sides and a non-included angle are known (less straightforward).
3. Calculating inverse cosine requires a calculator capable of trigonometric
functions.
4. Rounding results to the nearest tenth ensures precision suitable for most
practical purposes.

N

Common Mistakes to Avoid

- Mixing up sides and angles during calculations.

- Forgetting to verify if the computed cosine value is within the valid range
\([-1, 11\).

- Not rounding the final answer properly, which can lead to inaccuracies.

Conclusion

In summary, given the side lengths A=12 cm, B=8 cm, and C=17 cm, the process
to find angle B involves applying the Law of Cosines:

- Calculate the cosine of angle B using the sides.
- Use the inverse cosine function to determine the angle measure.



- Round the result to the nearest tenth of a degree.

The calculated value of angle B is approximately 25.0°, providing a clear and
precise understanding of this triangle's geometry.

Whether you're solving a trigonometry problem for academic purposes or
applying these principles to real-world scenarios, mastering these techniques
is invaluable. Remember to always verify your calculations and consider the
properties of the specific triangle you're working with.
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Frequently Asked Questions

Given sides A=12 cm, B=8 cm, and C=17 cm, how do you
find angle B using the Law of Cosines?

Use the Law of Cosines: cos(B) = (A2 + C2 - B2) / (2 A C). Plug in the
values: cos(B) = (122 + 172 - 82) / (2 12 17). Then, calculate and find the
arccosine to get angle B in degrees.

What is the step-by-step calculation to determine
angle B with sides A=12 cm, B=8 cm, and C=17 cm?

Step 1: Compute numerator: 122 + 172 - 82 = 144 + 289 - 064 = 369. Step 2:
Compute denominator: 2 12 17 = 408. Step 3: Find cos(B): 369 / 408 = 0.903.
Step 4: Calculate B: arccos(0.903) = 25.2°, rounding to the nearest tenth.

What is the approximate measure of angle B in
degrees for sides A=12 cm, B=8 cm, and C=17 cm?

Approximately 25.2 degrees.



Which formula is used to find angle B when the sides
of a triangle are known?

The Law of Cosines: cos(B) = (A2 + C2 - B%2) / (2 A Q).

How do you ensure the accuracy of the calculated
angle B when using the Law of Cosines?

Use precise calculations for the cosine value, then apply the inverse cosine
function carefully, and round the final answer to the nearest tenth of a
degree for accuracy.

If you have sides A=12 cm, B=8 cm, and C=17 cm, can
you verify that these lengths form a valid triangle
before calculating angle B?

Yes. Check the triangle inequality: 12 + 8 > 17 (20 > 17), 12 + 17 > 8 (29 >
8), and 8 + 17 > 12 (25 > 12). Since all inequalities hold, the sides form a
valid triangle.

What is the significance of rounding the angle
measurement to the nearest tenth in this problem?

Rounding to the nearest tenth provides a precise and standard level of
accuracy suitable for most practical purposes and ensures clarity in the
final answer.

Additional Resources

A=12 Cm, B=8cm, C=17cm. Find The Value Of Angle B, Rounding To The Nearest
Tenth Of A Degree

In the realm of geometry, triangles are fundamental shapes that underpin
countless applications—from engineering and architecture to navigation and
computer graphics. A common challenge faced by students and professionals
alike is calculating the measure of an unknown angle within a triangle when
the lengths of all three sides are known. Today, we delve into such a
problem: given the side lengths A=12 cm, B=8 cm, and C=17 cm, how can we
accurately determine the measure of angle B? We will explore the mathematical
principles involved, step-by-step calculations, and practical considerations,
all presented in a clear and accessible manner.

Understanding the Triangle and Its Components

Before jumping into calculations, it’s crucial to comprehend the elements at



play. The given data:

- Side A = 12 cm
- Side B = 8 cm
- Side C = 17 cm

In standard triangle notation, these sides are often labeled opposite their
respective angles:

- Side a is opposite angle A
- Side b is opposite angle B
- Side c is opposite angle C

However, the provided data labels sides A, B, and C, which could correspond
to any vertices unless specified. For clarity, we will assume:

- Side a = 12 cm (opposite angle A)
- Side b = 8 cm (opposite angle B)
- Side ¢ = 17 cm (opposite angle ()

Our goal: Find the measure of angle B.

Step 1: Verifying the Triangle's Validity

Before performing calculations, verify that the given sides can form a
triangle. The triangle inequality states that the sum of any two sides must
be greater than the third:

- 12 + 8 = 20 > 17 - Valid

- 12 + 17 = 29 > 8 -» Valid

-8+ 17 = 25 > 12 -» Valid

Since all conditions are satisfied, the given sides form a valid triangle.

Step 2: Identifying the Appropriate Law of Cosines

Given all three side lengths, the Law of Cosines is the most suitable for
finding an unknown angle:

\[ \cos B = \frac{a™2 + c™2 - b"2}{2ac} \]
This formula relates sides and the cosine of angle B:

- a and c are the sides adjacent to angle B
- b is the side opposite angle B

Substituting the known values:



12 cm
= 8 cm
17 cm

1
N0 o
|

Note: Since side b is opposite angle B, and side b = 8 cm, the sides adjacent
to angle B are a and ¢ (12 cm and 17 cm).

Step 3: Applying the Law of Cosines

Plug the known values into the formula:

\ [
\cos B = \frac{a”2 + c™2 - b"2}{2ac}
\1]

Calculating numerator:

\ [

a™2 + c™2 - b2 = (12)72 + (17)"2 - (8)~2
\1

\ [

= 144 + 289 - 64 = 369

\1

Calculating denominator:

\ [
2 \times 12 \times 17 = 2 \times 204 = 408

\1]

Now, compute \(\cos B\):

\ [
\cos B = \frac{369}{408} \approx 0.9039

\1]

Step 4: Calculating the Angle B

To find the measure of angle B, take the arccosine (inverse cosine) of
0.9039:

\ [
B = \arccos(0.9039)

\1]

Using a calculator or computational tool:



\ [
B \approx \arccos(0.9039) \approx 25.0"\circ

\1]

Rounding to the nearest tenth of a degree, angle B = 25.0°.

Deep Dive: Why Use the Law of Cosines?

The Law of Cosines is an extension of the Pythagorean theorem, applicable to
non-right triangles. It provides a direct way to find an angle when all sides
are known, unlike the Law of Sines, which requires at least one side-angle
pair.

This law states:

\ [
c™2 = a™2 + b*2 - 2ab \cos C
\]

Rearranged to solve for an angle:

\ [
\cos C = \frac{a™2 + b2 - c”2}{2ab}
\]

In our case, since we wanted angle B, the formula is adapted accordingly.

Practical Considerations and Common Pitfalls

While the calculation appears straightforward, several factors can lead to
inaccuracies:

- Side Labeling Confusion: Ensure the sides are correctly associated with
their opposite angles.

- Units Consistency: Confirm all measurements are in the same units (cm
here).

- Precision of Calculator: Use a calculator with sufficient decimal precision
to avoid rounding errors.

- Inverse Cosine Domain: The cosine value must be between -1 and 1. Values
outside this range indicate an error in input or impossible triangle
dimensions.

Extending the Problem: Additional Calculations

Knowing angle B allows further exploration:



- Calculate other angles (A and C): Using Law of Cosines or Law of Sines.
- Find the area of the triangle: Using Heron's formula or the formula
involving sides and angles.

- Determine the triangle’s height or medians: For structural or design
purposes.

Summary and Final Thoughts

To summarize, given the triangle with sides 12 cm, 8 cm, and 17 cm, the
measure of angle B is approximately 25.0 degrees when rounded to the nearest
tenth. This calculation hinges on the Law of Cosines, a vital tool in
triangle geometry, especially when all sides are known.

Understanding these principles not only aids in solving specific problems but
also enhances spatial reasoning and analytical skills crucial across
scientific and engineering disciplines. Whether designing a bridge,
calibrating a navigation system, or crafting a piece of art, the ability to
analyze and interpret geometric relationships remains a fundamental
competency.

Final Reflection

The process of determining an unknown angle from side lengths exemplifies the
power of mathematical reasoning. It transforms abstract numbers into tangible
insights about shapes and structures in our world. Mastering these techniques
ensures that whether you're an aspiring engineer, a student, or a curious
learner, you're equipped to navigate the fascinating landscape of geometry
with confidence and precision.
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