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Understanding the properties of triangles is fundamental in geometry, especially when working with
given side lengths and angles. When you encounter a problem stating that a triangle has two specific
side lengths and a certain angle measurement, it becomes essential to apply the Law of Cosines and
other geometric principles to find the unknown angles. This article delves into a detailed explanation
of how to determine the measurement of the unknown angle in a triangle where two sides are
known, and one angle is given, specifically focusing on the scenario where side lengths are 8 feet
and 19 feet, and angle C measures 142 degrees.

Introduction to Triangle Geometry and Key Concepts

Before solving the specific problem, it is crucial to understand some foundational concepts in
triangle geometry:

Types of Triangles

- Equilateral Triangle: All three sides and angles are equal.
- Isosceles Triangle: Two sides and two angles are equal.
- Scalene Triangle: All sides and angles are different.

Triangle Angles and Sides Relationship

- The sum of the interior angles of a triangle always equals 180 degrees.
- The side lengths are related to their opposite angles; larger angles are opposite longer sides.

Law of Cosines

The Law of Cosines is a critical tool when dealing with non-right triangles, especially when two sides
and the included angle are known, or when three sides are known, and angles need to be found.

Law of Cosines formula:



\[c™2 =a"2+ b"2-2ab\cos C\]
Where:
-\(a\) and \(b\) are known side lengths

-\(c\) is the side opposite angle \(C\)
-\(\cos C\) is the cosine of angle \(C\)

Scenario Breakdown: Given Data and Objective

Let's analyze the problem:

- Side \(AB = 8\, \text{ft}\)
- Side \(AC = 19\, \text{ft}\)
- Angle \(C = 142" \circ))

Question: What is the measurement of the remaining angles, specifically angle \(A\) or angle \(B\)?

Applying the Law of Cosines to Find Unknown Angles

Given the data, we can approach the problem in two main ways:

1. Using the Law of Cosines to find side \(BC\) or another angle.
2. Applying the Law of Cosines or Law of Sines to find the missing angles.

Since angle \(C\) is given, and two sides adjacent to it are known, the most straightforward approach
is to verify the side \(BC\), or find angles \(A\) and \(B\).

Calculating Side \(BC\): The Missing Side

If the goal is to find the third side \(BC\), the Law of Cosines states:
\[ BC™2 = AB"2 + AC™2 - 2 \times AB \times AC \times \cos C \]
Plugging in the known values:

\[ BC™2 =872 + 1972 - 2 \times 8 \times 19 \times \cos 142" \circ \]

Calculating each term:



\(8"2 = 64))
-\(1972 = 361\)
-\(2 \times 8 \times 19 = 2 \times 152 = 304\)
-\(\cos 142"\circ \approx -0.7880\) (using a calculator)
Now, substitute:
\[ BC"™2 =64 + 361 - 304 \times (-0.7880) \]
\[ BC™2 =425 + 304 \times 0.7880 \]
\[ BC™2 =425 + 239.872\]
\[ BC"2 \approx 664.872 \]
Finally, take the square root:

\[ BC \approx \sqrt{664.872} \approx 25.81\, \text{ft} \]

Result: Side \(BC\) measures approximately 25.81 feet.

Finding Other Angles in Triangle ABC

Now that side \(BC\) is known, we can proceed to find the remaining angles \(A\) and \(B\).
Using Law of Cosines for angle \(A\):

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

Where:

-\(a = BC \approx 25.81\, \text{ft}\) (opposite angle \(A)))
-\(b = AC = 19\, \text{ft}\)

-\(c = AB = 8\, \text{ft}\)

But note, since we have side lengths:

-\(a = BC\) (opposite \(A\))

-\(b = AC\) (opposite \(B\))

-\(c = AB)) (opposite \(C\))

Now, to find angle \(A\):

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

Plugging in the values:



\[ \cos A = \frac{1972 + 872 -25.81"2}{2 \times 19 \times 8} \]
Calculations:

-\(1972 = 361))

-\(8"2 = 64))

-\(25.81"2 \approx 666.99\)

Calculate numerator:

\[ 361 + 64 - 666.99 = 425 - 666.99 = -241.99 \]
Calculate denominator:

\[ 2 \times 19 \times 8 = 2 \times 152 = 304 \]
Now, compute \(\cos A\):

\[ \cos A = \frac{-241.99}{304} \approx -0.796 \]
Find angle \(A\):

\[ A =\arccos(-0.796) \approx 143.1"\circ \]

Note: Since the sum of interior angles must be 180°, and angle \(C\) is 142°, this result suggests an
inconsistency, indicating the need to reassess calculations or initial assumptions.

Alternative approach: Use Law of Sines to find angles \(A\) and \(B\) directly, given two sides and an
included angle.

Using Law of Sines to Find Remaining Angles

The Law of Sines states:
\[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \]
Given:

-\(c = AB = 8\, \text{ft}\)
-\(\angle C = 142" \circ\)

Calculate \(\frac{c}{\sin C}\):
\[ \frac{8}{\sin 142" \circ} \]

\(\sin 142" \circ \approx 0.6018\)



Thus:

\[ \frac{8}{0.6018} \approx 13.29\]
Now, find \(\sin A\):

\[ \sin A = \frac{a}{13.29} \]

But to use this, we need side \(a\), which is \(BC\), previously calculated as approximately 25.81 ft.
Let's check:

\[ \sin A = \frac{25.81}{13.29} \approx 1.94 \]
Since \(\sin A\) cannot be greater than 1, this indicates an inconsistency, implying that the initial

assumptions or calculations may need adjustment, or the problem's data does not correspond to a
valid triangle.

Important Considerations and Practical Implications

This analysis highlights some critical points:
- Not all given data combinations form a valid triangle.
- When angles and sides are given, verify the data for consistency.

- Use appropriate laws (Law of Cosines or Law of Sines) based on known quantities.
- Remember that angles in a triangle sum to 180°, which helps verify calculations.

Conclusion: How to Approach Similar Triangle
Problems

When faced with a triangle problem involving two side lengths and a known angle, the following
steps are recommended:

1. Identify the known quantities: sides and angles.

2. Determine which law applies best: Law of Cosines or Law of Sines.

3. Calculate the unknown side or angle carefully, ensuring the data is consistent with triangle
inequality principles.

4. Cross-verify calculations by checking if the sum of angles equals 180°, and sides satisfy
triangle inequality conditions.



In the specific case where side lengths are 8 ft and 19 ft, and angle \(C\) measures 142°, the side
\(BC\) is approximately 25.81 ft. Attempting to find remaining angles should be done with caution,
verifying that the problem data is geometrically consistent.

Final Thoughts on Triangle Geometry and Angle
Measurement

Understanding how to compute angles in triangles based on given sides and angles is essential for
various fields, including engineering, architecture, and navigation

Frequently Asked Questions

In triangle ABC with sides of 8 ft and 19 ft, and angle C
measuring 142°, how can we find the measure of the
remaining angles?

You can use the Law of Cosines to find the side lengths or angles. Since angle C is known, apply the
Law of Cosines to find the side opposite to angle C, then use Law of Sines or Cosines to find the
other angles.

Given sides of 8 ft and 19 ft in triangle ABC with angle C as
142°, how do we determine angle A or B?

First, find the length of the side opposite angle C using the Law of Cosines. Then, use the Law of
Sines to find the other angles, starting with the known side and angle C.

What is the significance of the 142° angle in triangle ABC with
sides 8 ft and 19 ft?

The 142° angle is an obtuse angle, which influences the shape of the triangle, and it allows us to
apply the Law of Cosines directly to find unknown side lengths or angles.

Can we determine the third side of the triangle ABC with sides
8 ft and 19 ft and angle C of 142°?

Yes, using the Law of Cosines: side AB = v(82 + 192 - 2 8 19 cos 142°). This calculation yields the
length of the third side.



What is the approximate measure of angle A in triangle ABC
with sides 8 ft and 19 ft and angle C of 142°?

First, calculate the third side using the Law of Cosines, then use the Law of Sines to find angle A.
The approximate measure can be found through these calculations, typically resulting in an acute or
obtuse angle depending on side lengths.

Additional Resources

Understanding the Triangle: Analyzing Triangle ABC with Sides of 8 ft and 19 ft and an Included
Angle of 142 Degrees

When approaching geometric problems involving triangles, especially those with given side lengths
and angles, it’s essential to methodically analyze the information and apply the appropriate
mathematical principles. In this case, we are presented with a triangle—labeled as Triangle
ABC—where two sides are known, and an included angle is specified. Our goal is to determine the
measure of the unknown angles, specifically angle A or B, depending on the context, but primarily
focusing on calculating the third angle of the triangle.

Overview of the Problem

The problem states:

- Side AB (or the side between points A and B) is 8 feet.
- Side AC (or the side between points A and C) is 19 feet.
- The included angle at C (angle C) is 142 degrees.

Based on the description, it’s necessary to clarify which sides are which to proceed effectively.
Usually, in triangle notation:

- Sides are labeled opposite their respective angles: side a is opposite angle A, side b is opposite B,
and side c is opposite C.

Given the data:

- The sides are of lengths 8 ft and 19 ft.
- The included angle C at vertex C is 142°.

This suggests that the known sides are adjacent to angle C, or that the side lengths are between
specific vertices. If the sides are adjacent to angle C, then:

- Side a (opposite A) connects vertices B and C.
- Side b (opposite B) connects vertices A and C.
- Side ¢ (opposite C) connects vertices A and B.



Given the problem, it appears the sides of 8 ft and 19 ft are the sides adjacent to angle C—that is,
sides a and b.

Applying the Law of Cosines

The Law of Cosines is the primary tool for solving triangles when two sides and the included angle
are known, or when three sides are known. It states:

\[
c™2=a"2+b"2-2ab\cos C
\]

Where:

-\(a, b, c\) are the sides of the triangle.
-\(C\) is the angle opposite side \(c\).

In our problem:

- Known sides: \(a = 8\, \text{ft}\), \(b = 19\, \text{ft}\).
- Known included angle: \(C = 142" \circ)).

Our first step is to verify which side is opposite angle C. Usually, the side c is opposite C, but here,
since C is given, and sides a and b are known, we can proceed to find side c, or use the Law of
Cosines to find other angles.

Calculating Side \(c\)

Applying the Law of Cosines:

\[

c™2=a"2+b"2-2ab\cosC

\]

Plugging in:

\[

c™2 =872+ 1972 -2 \times 8 \times 19 \times \cos 142" \circ
\]

Calculations:

\[



c™2 =064 + 361 - 2 \times 8 \times 19 \times \cos 142"\circ
\]

\[
c™2 =425 - 2 \times 152 \times \cos 142 ™\circ
\]

Recall that:

\[
\cos 142" \circ \approx -0.7880

\]
So,

\[
c™2 =425 - 2 \times 152 \times (-0.7880)
\]

\[
c”2 =425 + 2 \times 152 \times 0.7880

\]

Calculate:

\[
2 \times 152 = 304

\]

\[
304 \times 0.7880 \approx 239.8
\]

Finally:

\[

c™2 =425+ 239.8 = 664.8

\]

\[

c \approx \sqrt{664.8} \approx 25.8\, \text{ft}
\]

Result: The third side ¢ (opposite angle C) is approximately 25.8 feet.



Calculating Remaining Angles Using Law of Cosines

Now that we know all three sides:

-\(a = 8\, \text{ft}\),
-\(b = 19\, \text{ft}\),
-\(c \approx 25.8\, \text{ft}\),

we can find angles A and B using the Law of Cosines.

Finding Angle A

Law of Cosines for angle A:

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

Plugging in the known values:

\[
\cos A = \frac{1972 + 25.872 - 872}{2 \times 19 \times 25.8}

\]

Calculations:

\[

1972 = 361

\]

\[

25.8”2 \approx 665.64
\]

\[

872 =64

\]

So,

\[
\cos A = \frac{361 + 665.64 - 64} {2 \times 19 \times 25.8}

\]

\[
\cos A = \frac{962.64}{2 \times 19 \times 25.8}

\]



Calculate denominator:

\[

2 \times 19 = 38

\]

\[

38 \times 25.8 \approx 980.4

\]

Therefore:

\[
\cos A \approx \frac{962.64}{980.4} \approx 0.9818
\]

Now, find angle A:

\[
A =\arccos(0.9818) \approx 11.0"\circ

\]

Result: Angle A measures approximately 11 degrees.

Finding Angle B

Similarly, for B:

\[

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

Plugging in:

\[

\cos B = \frac{8"2 + 25.872 - 1972}{2 \times 8 \times 25.8}
\]

Calculations:

\[

872 =064

\]

\[

25.872 \approx 665.64
\]

\[

1972 = 361



\]
So,

\[
\cos B = \frac{64 + 665.64 - 361}{2 \times 8 \times 25.8}

\]

\[
\cos B = \frac{368.64}{2 \times 8 \times 25.8}

\]

Calculate denominator:

\[

2 \times 8 = 16

\]

\[

16 \times 25.8 = 412.8

\]

Then:

\[
\cos B \approx \frac{368.64}{412.8} \approx 0.8938
\]

Calculate:

\[
B = \arccos(0.8938) \approx 26.4"\circ

\]

Summary of Angles in Triangle ABC

Based on the calculations:

- Angle C: 142° (given)
- Angle A: approximately 11°
- Angle B: approximately 26.4°

Total check:

\[
1427~\circ + 117\circ + 26.4"\circ \approx 179.4"\circ

\]



This slight discrepancy (~0.6°) is due to rounding during calculations. In exact terms, the angles
sum up to 180°, confirming the correctness of the calculations.

Deeper Insights and Geometric Significance

Understanding the nature of the triangle is essential, especially considering the large included
angle:

- Triangle Type: With an angle of 142°, the triangle is obtuse, specifically at vertex C.

- Side Lengths: The side ¢ (opposite C) is the longest (approximately 25.8 ft), which aligns with the
fact that the side opposite an obtuse angle is longer than the other sides.

- Triangle Shape: The triangle is skewed, with a wide angle at C and relatively small angles at A and
B.

Applications of These Calculations

This kind of analysis is fundamental in multiple fields:

- Engineering and Construction: Precise angle and side measurements are crucial for designing
structures and ensuring stability.
- Navigation and Surveying: Triangulation relies on calculating angles and distances for accurate

mapping.
- Computer Graphics: Triangles are the basic building blocks of 3D models; understanding their
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