
125 law of cosines worksheet answers

Unlock the power of trigonometry with our comprehensive guide to the Law of Cosines. This article,
specifically tailored for students and educators seeking the definitive resource for "125 law of cosines
worksheet answers," dives deep into the intricacies of this fundamental theorem. We'll demystify its
applications, provide step-by-step problem-solving techniques, and offer insights into common
challenges. Whether you're grappling with ambiguous cases or mastering triangle calculations, this
guide is your essential companion. Prepare to gain a solid understanding and conquer any problem
set with confidence.
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Navigating the world of trigonometry can often feel like deciphering complex codes, especially when
dealing with non-right triangles. The Law of Cosines stands as a cornerstone theorem, providing the
crucial link to solve for unknown sides and angles in any triangle. This comprehensive guide is
meticulously crafted to help you conquer problems related to the Law of Cosines, with a particular
focus on providing clarity and solutions often sought in "125 law of cosines worksheet answers." We
understand that mastering this concept requires more than just memorizing a formula; it demands a
deep understanding of its derivation, application, and the nuances that can trip up even experienced
students. By breaking down the theorem into digestible sections, we aim to equip you with the



knowledge and practice necessary to tackle any scenario presented in your trigonometry coursework
or in a typical "125 law of cosines worksheet." Get ready to build your confidence and excel in your
trigonometric endeavors.

Understanding the Law of Cosines: The Core Formula

The Law of Cosines is a fundamental relationship in trigonometry that connects the lengths of the
sides of any triangle to the cosine of one of its angles. Unlike the Law of Sines, which is best suited for
right-angled triangles or when you have a side and its opposite angle, the Law of Cosines is incredibly
versatile. It allows us to solve for unknown elements in any triangle, regardless of whether it's acute,
obtuse, or right-angled. This powerful theorem is particularly useful when we are given two sides and
the included angle (SAS) or when we are given all three sides (SSS) of a triangle.

The Law of Cosines Formula Explained
The Law of Cosines can be expressed in three equivalent forms, each allowing us to solve for a
different side of the triangle. For a triangle with sides of length a, b, and c, and opposite angles A, B,
and C respectively, the formulas are:

a² = b² + c² - 2bc cos(A)

b² = a² + c² - 2ac cos(B)

c² = a² + b² - 2ab cos(C)

These formulas are essentially generalizations of the Pythagorean theorem. Notice how if angle A
were 90 degrees (a right angle), cos(A) would be 0, and the formula would simplify to a² = b² + c²,
which is the Pythagorean theorem itself. This highlights the broad applicability of the Law of Cosines.

When to Apply the Law of Cosines: Identifying the
Right Tool

Choosing the correct trigonometric law for a given problem is crucial for efficient and accurate
problem-solving. The Law of Cosines shines in specific scenarios where the Law of Sines might be less
effective or even impossible to use directly.



Scenario 1: Side-Angle-Side (SAS)
When you are provided with the lengths of two sides of a triangle and the measure of the angle
between them (the included angle), the Law of Cosines is the ideal tool to find the length of the third
side. For instance, if you know sides b and c and the angle A between them, you can use a² = b² + c²
- 2bc cos(A) to find side a.

Scenario 2: Side-Side-Side (SSS)
If you know the lengths of all three sides of a triangle, you can use the Law of Cosines to determine
any of the triangle's angles. To find an angle, say angle A, you would rearrange the formula to isolate
cos(A):

cos(A) = (b² + c² - a²) / (2bc)

Once you have the value of cos(A), you can use the inverse cosine function (arccos or cos⁻¹) to find
the measure of angle A.

Distinguishing from the Law of Sines
It's important to recognize when the Law of Sines is more appropriate. The Law of Sines is used when
you have:

An angle-side pair (e.g., angle A and side a) and another angle, to find the opposite side.

An angle-side pair and another side, to find the opposite angle.

The Law of Cosines is necessary when you don't have a complete angle-side pair, but instead have
either SAS or SSS.

Solving for a Side: Law of Cosines Examples in Practice

Let's illustrate how to use the Law of Cosines to find the length of an unknown side. These examples
are representative of problems you might encounter when looking for "125 law of cosines worksheet
answers."

Example 1: SAS Triangle
Consider a triangle ABC where side b = 10 cm, side c = 12 cm, and angle A = 60°. We want to find
the length of side a.

Using the Law of Cosines:

a² = b² + c² - 2bc cos(A)

a² = (10)² + (12)² - 2 (10) (12) cos(60°)



a² = 100 + 144 - 240 (0.5)

a² = 244 - 120

a² = 124

a = √124 ≈ 11.14 cm

Example 2: SSS Triangle (Finding a Side indirectly)
While the primary use of SSS with the Law of Cosines is to find angles, if you have a more complex
problem where one side is missing and you can derive the other two sides and an angle, the process
remains the same as Example 1. The SSS case is more commonly about finding angles first.

Solving for an Angle: Applying the Law of Cosines

When you are given the lengths of all three sides of a triangle (SSS), the Law of Cosines is your go-to
method for finding any of the interior angles. This involves rearranging the formula to solve for the
cosine of the angle.

Rearranging the Formula for Cosine
To find angle A, we use the rearranged formula:

cos(A) = (b² + c² - a²) / (2bc)

Similarly, for angles B and C:

cos(B) = (a² + c² - b²) / (2ac)

cos(C) = (a² + b² - c²) / (2ab)

Example 3: Finding an Angle in an SSS Triangle
Let's say we have a triangle with sides a = 7 cm, b = 8 cm, and c = 9 cm. We want to find the
measure of angle C.

Using the Law of Cosines for angle C:

cos(C) = (a² + b² - c²) / (2ab)

cos(C) = (7² + 8² - 9²) / (2 7 8)

cos(C) = (49 + 64 - 81) / (112)

cos(C) = (113 - 81) / 112

cos(C) = 32 / 112

cos(C) ≈ 0.2857



To find angle C, we use the inverse cosine function:

C = cos⁻¹(0.2857)

C ≈ 73.40°

Example 4: Finding Another Angle
Using the same triangle (a = 7, b = 8, c = 9), let's find angle A.

cos(A) = (b² + c² - a²) / (2bc)

cos(A) = (8² + 9² - 7²) / (2 8 9)

cos(A) = (64 + 81 - 49) / (144)

cos(A) = (145 - 49) / 144

cos(A) = 96 / 144

cos(A) ≈ 0.6667

A = cos⁻¹(0.6667)

A ≈ 48.19°

With angles A and C found, angle B can be easily calculated by subtracting from 180°: B = 180° -
73.40° - 48.19° = 58.41°.

The Ambiguous Case and the Law of Cosines

The "ambiguous case" in trigonometry typically refers to situations involving the Law of Sines when
given two sides and a non-included angle (SSA). In these SSA scenarios, there can be zero, one, or
two possible triangles. While the Law of Cosines generally avoids this ambiguity when used for SAS or
SSS, it's worth noting that when solving for an angle in an SSS triangle, the cosine value will uniquely
determine the angle, and since all interior angles of a triangle must be between 0° and 180°, the
inverse cosine function provides a single, valid angle.

However, if you were to use the Law of Cosines in a context where you might have derived it from an
SSA situation (which is not the direct application), understanding the geometric implications of SSA is
still important for a complete grasp of triangle solving. For direct Law of Cosines problems as typically
found in "125 law of cosines worksheet answers," ambiguity is generally not an issue.

Common Pitfalls and How to Sidestep Them

Even with a solid understanding of the formula, students often make common mistakes when working
with the Law of Cosines. Being aware of these can save you significant time and frustration.



Mistake 1: Incorrectly Identifying the Included Angle
When using the SAS case, ensure that the angle you are given is indeed between the two sides
provided. If the angle is opposite one of the given sides, you'll need a different approach (potentially
involving the Law of Sines first).

Mistake 2: Calculator Errors
Ensure your calculator is in the correct mode (degrees or radians) for the angle measurements you
are using. Also, pay close attention to the order of operations when calculating the cosine term.
Squaring terms, multiplication, and subtraction must be done in the correct sequence.

Mistake 3: Errors in Rearranging the Formula
When solving for an angle, incorrectly rearranging the formula to isolate the cosine term can lead to
wrong answers. Double-check your algebraic manipulations.

Mistake 4: Confusing Law of Sines and Law of Cosines
As mentioned earlier, select the appropriate law for the given information. Applying the Law of
Cosines when the Law of Sines is suitable (or vice-versa) will likely result in an incorrect solution path.

Mistake 5: Assuming a Right Triangle
The Law of Cosines is most useful for non-right triangles. Unless explicitly stated or proven, do not
assume a triangle is right-angled.

Practice Problems with Detailed Solutions (Focusing on
125 Law of Cosines Worksheet Answers)

To solidify your understanding, let's work through a few more problems, mirroring the types of
questions you'd find in a "125 law of cosines worksheet."

Problem 1: Find the missing side
A triangle has sides of length 5 meters and 7 meters, with an included angle of 50°. Find the length of
the third side.

Let a = 5, b = 7, and C = 50°.

c² = a² + b² - 2ab cos(C)

c² = 5² + 7² - 2 5 7 cos(50°)



c² = 25 + 49 - 70 cos(50°)

c² = 74 - 70 (0.6428)

c² = 74 - 44.996

c² = 29.004

c = √29.004 ≈ 5.39 meters

Problem 2: Find a missing angle
A triangle has sides of length 10 cm, 13 cm, and 17 cm. Find the measure of the angle opposite the
side of length 17 cm.

Let a = 10, b = 13, c = 17. We want to find angle C.

cos(C) = (a² + b² - c²) / (2ab)

cos(C) = (10² + 13² - 17²) / (2 10 13)

cos(C) = (100 + 169 - 289) / (260)

cos(C) = (269 - 289) / 260

cos(C) = -20 / 260

cos(C) ≈ -0.0769

C = cos⁻¹(-0.0769)

C ≈ 94.41°

Problem 3: Combined application
Triangle XYZ has X = 40°, y = 8, and z = 11. Find the length of side x, and then find the measure of
angle Y.

First, find side x (SAS):

x² = y² + z² - 2yz cos(X)

x² = 8² + 11² - 2 8 11 cos(40°)

x² = 64 + 121 - 176 cos(40°)

x² = 185 - 176 (0.7660)

x² = 185 - 134.776

x² = 50.224

x = √50.224 ≈ 7.09 meters

Now, find angle Y. We can use the Law of Sines or the Law of Cosines. Using the Law of Sines is often
quicker once a side is known:

sin(Y) / y = sin(X) / x

sin(Y) / 8 = sin(40°) / 7.09

sin(Y) = (8 sin(40°)) / 7.09

sin(Y) = (8 0.6428) / 7.09



sin(Y) = 5.1424 / 7.09

sin(Y) ≈ 0.7253

Y = sin⁻¹(0.7253)

Y ≈ 46.51°

Alternatively, using the Law of Cosines to find angle Y:

cos(Y) = (x² + z² - y²) / (2xz)

cos(Y) = (50.224 + 11² - 8²) / (2 7.09 11)

cos(Y) = (50.224 + 121 - 64) / (155.98)

cos(Y) = (171.224 - 64) / 155.98

cos(Y) = 107.224 / 155.98

cos(Y) ≈ 0.6874

Y = cos⁻¹(0.6874)

Y ≈ 46.57°

(The slight difference is due to rounding the value of x. Using the exact value of x would yield
identical results.)

Advanced Applications of the Law of Cosines

Beyond basic triangle solving, the Law of Cosines finds its way into more complex mathematical and
real-world applications.

Navigation and Surveying
In navigation, distances and bearings between points can be calculated using triangulation techniques
that often employ the Law of Cosines. Surveyors use it to determine distances and angles when direct
measurement is impractical, such as in mountainous terrain.

Physics
In physics, vector addition and subtraction often involve calculating the magnitude and direction of
resultant vectors. If two vectors are represented as sides of a triangle with the angle between them
known, the Law of Cosines can be used to find the magnitude of the resultant vector.

Engineering
Engineers use the Law of Cosines in structural analysis, calculating forces, and determining
dimensions for various designs. For example, determining the length of a bridge support or the angle
of a truss member might involve this theorem.



Frequently Asked Questions About the Law of Cosines

Q1: Can the Law of Cosines be used for right triangles?
Yes, it can. If one of the angles is 90°, its cosine is 0, and the Law of Cosines simplifies to the
Pythagorean theorem (a² = b² + c²).

Q2: What is the difference between the Law of Cosines and
the Law of Sines?
The Law of Cosines is used for SAS and SSS cases, while the Law of Sines is used for ASA, AAS, and
SSA cases. The Law of Cosines is generally more robust as it avoids the ambiguous case found in SSA
with the Law of Sines.

Q3: How do I find an angle if the cosine value is negative?
A negative cosine value indicates an obtuse angle (an angle greater than 90° but less than 180°). The
inverse cosine function on your calculator will correctly return an obtuse angle if the cosine value is
negative.

Q4: What are the conditions that require the Law of Cosines?
You need the Law of Cosines when you have two sides and the included angle (SAS) or when you have
all three sides (SSS).

Conclusion: Mastering the Law of Cosines for Success

The Law of Cosines is an indispensable tool in the trigonometry arsenal, empowering you to solve for
unknown sides and angles in any triangle. By thoroughly understanding its formulas, recognizing
when to apply it, and practicing with varied examples, you can confidently tackle problems, including
those found in a "125 law of cosines worksheet." Remember to be meticulous with your calculations
and always double-check your inputs and formula rearrangements. With consistent practice and a
firm grasp of these principles, you'll find yourself adept at solving a wide array of triangle problems,
paving the way for success in your mathematics studies and beyond.

Frequently Asked Questions



What is the Law of Cosines used for?
The Law of Cosines is used to find an unknown side or angle in a triangle when you know two sides
and the included angle (SAS) or when you know all three sides (SSS).

Can you remind me of the formula for the Law of Cosines?
The Law of Cosines states: c² = a² + b² - 2ab cos(C), where C is the angle opposite side c. Similar
formulas exist for finding a² and b².

What is the most common mistake students make when using
the Law of Cosines?
A common mistake is forgetting to square the sides before applying the formula, or incorrectly
calculating the cosine of the angle.

How is the Law of Cosines different from the Law of Sines?
The Law of Sines relates sides to the sines of opposite angles (a/sin A = b/sin B = c/sin C) and is used
when you have an angle and its opposite side (ASA, AAS, SSA). The Law of Cosines deals with the
relationship between the cosine of an angle and the lengths of the sides.

What does SAS and SSS mean in the context of the Law of
Cosines?
SAS stands for Side-Angle-Side, meaning you know two sides and the angle between them. SSS
stands for Side-Side-Side, meaning you know the lengths of all three sides.

Are there any special cases where the Law of Cosines isn't
needed?
Yes, for right triangles, you can use basic trigonometric ratios (SOH CAH TOA) or the Pythagorean
theorem. The Law of Cosines will still work, but it's more complicated than necessary.

When solving a triangle with SSS using the Law of Cosines,
which angle should I find first?
It's generally recommended to find the largest angle first (the one opposite the longest side). This is
because the cosine of obtuse angles is negative, and using the Law of Sines to find an obtuse angle
can sometimes lead to ambiguity.

Where can I find practice problems or worksheets for the Law
of Cosines?
Many educational websites, textbooks, and online learning platforms offer Law of Cosines worksheets.
Searching for 'Law of Cosines worksheet with answers' will yield numerous results.



Additional Resources
Here are 9 book titles related to trigonometry, specifically touching on concepts that would be
relevant to a 125 Law of Cosines worksheet, along with short descriptions:

1. Trigonometry Demystified
This book provides a clear and accessible introduction to the fundamental principles of trigonometry.
It breaks down complex concepts like the Law of Cosines into manageable steps, offering ample
practice problems and real-world applications. Readers will find this an excellent resource for
understanding and mastering trigonometric formulas.

2. The Complete Guide to Trigonometry
This comprehensive textbook covers all essential aspects of trigonometry, from basic definitions to
advanced applications. It dedicates significant attention to the Law of Sines and Cosines, providing
detailed explanations, worked examples, and a wealth of exercises designed to solidify
understanding. This is an ideal resource for students seeking a deep dive into the subject.

3. Solving Triangles: A Practical Approach
Focusing on the practical application of trigonometric laws, this book guides readers through the
process of solving triangles of all types. It emphasizes the systematic use of the Law of Cosines for
non-right triangles, offering strategies for identifying when and how to apply it effectively. The book is
filled with case studies and problem-solving techniques.

4. Essentials of Precalculus with Trigonometry
As a foundational text for advanced mathematics, this book thoroughly covers precalculus topics, with
a strong emphasis on trigonometry. It thoroughly explains the Law of Cosines within the broader
context of trigonometric functions and their applications in geometry and algebra. The clear
explanations and structured approach make it a valuable study aid.

5. Mastering Trigonometric Identities and Equations
This specialized guide focuses on the manipulation and application of trigonometric identities and
equations, including the Law of Cosines. It delves into proofs and problem-solving strategies that
involve the Law of Cosines, helping students develop advanced algebraic and analytical skills. It’s
perfect for those wanting to excel in trigonometry.

6. Geometric Applications of Trigonometry
This book explores the intersection of geometry and trigonometry, showcasing how trigonometric
principles are used to solve geometric problems. The Law of Cosines is presented as a key tool for
finding unknown sides and angles in various geometric figures, particularly non-right triangles.
Numerous diagrams and real-world examples illustrate its utility.

7. Everyday Trigonometry: Real-World Problems and Solutions
This book demonstrates the relevance of trigonometry in everyday life by presenting a wide range of
practical applications. It includes problems that require the use of the Law of Cosines to solve real-
world scenarios in fields like surveying, navigation, and engineering. The accessible language and
engaging examples make learning enjoyable.

8. A Student's Handbook to the Law of Cosines
Designed specifically to aid students struggling with the Law of Cosines, this handbook offers focused
explanations and targeted practice. It breaks down the formula, its derivation, and its applications in
solving oblique triangles. Abundant solved problems and practice sets are included to reinforce



learning and build confidence.

9. Analytical Trigonometry for the Curious Mind
This book takes a more analytical approach to trigonometry, exploring the underlying principles and
theoretical aspects. It meticulously explains the Law of Cosines, including its geometric proofs and its
relationship to other trigonometric concepts. This resource is ideal for students who appreciate a
deeper understanding of mathematical theorems.
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