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8 6 Practice the Law of Sines and Law of Cosines

Understanding and mastering the Law of Sines and the Law of Cosines are essential skills for solving
various types of triangles in geometry, especially when dealing with non-right triangles. These laws
extend the basic principles of trigonometry and provide powerful tools to find unknown sides or angles in
oblique triangles—triangles that are not right-angled. This comprehensive guide aims to help students
and enthusiasts practice these laws effectively, ensuring a solid grasp of their applications, formulas, and
problem-solving strategies.

Introduction to the Laws of Sines and Cosines

Before diving into practice problems, it’s crucial to understand the fundamental concepts behind the Law
of Sines and the Law of Cosines.

What is the Law of Sines?
The Law of Sines relates the ratios of the lengths of sides of a triangle to the sines of their opposite
angles. It is especially useful when: - You know two angles and one side (AAS or ASA cases), or - You
know two sides and a non-included angle (SSA case). Law of Sines Formula: \[ \frac{a}{\sin A} =
\frac{b}{\sin B} = \frac{c}{\sin C} \] Where: - \(a, b, c\) are the sides opposite angles \(A, B, C\)
respectively.

What is the Law of Cosines?
The Law of Cosines generalizes the Pythagorean theorem for non-right triangles and is particularly
helpful when: - You know two sides and the included angle (SAS case), or - You know all three sides (SSS
case). Law of Cosines Formula: \[ c^2 = a^2 + b^2 - 2ab \cos C \] Similarly, for other sides: \[ a^2 = b^2
+ c^2 - 2bc \cos A \] \[ b^2 = a^2 + c^2 - 2ac \cos B \]

Strategies for Solving Triangles Using the Laws of Sines
and Cosines

To effectively practice and solve problems involving these laws, follow these strategic steps:

Identify the type of problem: Determine whether the problem provides ASA, AAS, SSS, SAS, or SSA1.
data.
Choose the appropriate law: Use the Law of Sines for ASA or AAS cases; Law of Cosines for SSS or2.



SAS cases.
Set up the formulas: Write the relevant equations based on the known values.3.
Perform calculations carefully: Pay attention to units (degrees/radians) and use a calculator4.
accordingly.
Check for ambiguous cases: SSA can lead to zero, one, or two solutions; analyze the given data to5.
determine the number of solutions.

Practice Problems: Applying the Law of Sines and Cosines

Below are carefully curated practice problems designed to enhance your understanding and application
skills. Each problem is followed by a step-by-step solution outline.

Problem 1: Solving an ASA Triangle
Given: - Angle \(A = 40^\circ\), - Angle \(B = 60^\circ\), - Side \(a = 8\) units. Find: - Side \(b\), - Side \(c\),
- Remaining angle \(C\).

Solution Steps:

Calculate angle \(C\): \[ C = 180^\circ - A - B = 180^\circ - 40^\circ - 60^\circ = 80^\circ \]1.
Use Law of Sines to find side \(b\): \[ \frac{a}{\sin A} = \frac{b}{\sin B} \Rightarrow b = \frac{a \sin2.
B}{\sin A} = \frac{8 \times \sin 60^\circ}{\sin 40^\circ} \]
Calculate the numerical value: \[ b \approx \frac{8 \times 0.8660}{0.6428} \approx3.
\frac{6.928}{0.6428} \approx 10.78 \]
Find side \(c\): \[ \frac{a}{\sin A} = \frac{c}{\sin C} \Rightarrow c = \frac{a \sin C}{\sin A} = \frac{84.
\times \sin 80^\circ}{\sin 40^\circ} \]
Calculate the value: \[ c \approx \frac{8 \times 0.9848}{0.6428} \approx \frac{7.878}{0.6428}5.
\approx 12.26 \]

Problem 2: Using the Law of Cosines with SSS Data
Given: - Sides \(a=7\), \(b=9\), \(c=10\). Find: - Angle \(C\).

Solution Steps:

Apply Law of Cosines: \[ c^2 = a^2 + b^2 - 2ab \cos C \]1.
Rearranged for \(\cos C\): \[ \cos C = \frac{a^2 + b^2 - c^2}{2ab} \]2.
Calculate: \[ \cos C = \frac{7^2 + 9^2 - 10^2}{2 \times 7 \times 9} = \frac{49 + 81 - 100}{126} =3.
\frac{30}{126} \approx 0.2381 \]
Find \(C\): \[ C = \cos^{-1}(0.2381) \approx 76.2^\circ \]4.

Problem 3: Solving a Triangle with SAS Data
Given: - Sides \(a=8\), \(b=15\), - Included angle \(C=60^\circ\). Find: - Side \(c\), - Angles \(A\) and \(B\).
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Solution Steps:

Use Law of Cosines to find side \(c\): \[ c^2 = a^2 + b^2 - 2ab \cos C = 8^2 + 15^2 - 2 \times 8 \times1.
15 \times \cos 60^\circ \]
Calculate: \[ c^2 = 64 + 225 - 2 \times 8 \times 15 \times 0.5 = 289 - 120 = 169 \]2.
Find \(c\): \[ c = \sqrt{169} = 13 \]3.
Use Law of Sines to find angles \(A\) and \(B\): \[ \frac{a}{\sin A} = \frac{c}{\sin C} \Rightarrow \sin A4.
= \frac{a \sin C}{c} = \frac{8 \times \sin 60^\circ}{13} \approx \frac{8 \times 0.8660}{13} \approx
0.533 \] \[ A = \sin^{-1}(0.533) \approx 32.2^\circ \]
Calculate \(B\): \[ B = 180^\circ - C - A = 180^\circ - 60^\circ - 32.2^\circ = 87.8^\circ \]5.

Common Challenges and Tips for Practice

Practicing these laws can sometimes be tricky, especially in ambiguous cases or when dealing with
special triangles. Here are some tips to navigate common challenges:

Ambiguous Case (SSA): Be cautious when using SSA data. It can lead to zero, one, or two solutions.1.
Always check the given measurements against the triangle's feasibility conditions.
Use of calculator: Ensure your calculator is set to the correct mode (degrees or radians) based on the2.
problem's specifications.
Double-check calculations: Small errors in sine or cosine values can lead to incorrect solutions. Use3.
multiple decimal places for accuracy.

8-6 Practice: Mastering the Law of Sines and Law of Cosines for Triangle Solutions When it comes to
solving triangles—whether in geometry, trigonometry, or real-world applications like engineering,
navigation, or architecture—the Law of Sines and Law of Cosines are fundamental tools. These laws serve
as the backbone for analyzing all types of triangles, especially when standard right-angle methods like
SOH-CAH-TOA are insufficient. For students and professionals alike, mastering these laws through
structured practice (such as the 8-6 practice approach) is essential for building confidence and
proficiency. In this comprehensive review, we will delve into the details of the Law of Sines and Law of
Cosines, examine their applications, and provide strategic guidance on how to effectively practice these
concepts. Whether you're a student preparing for exams, an educator designing drills, or a professional
refining your skills, this article offers an expert-level exploration of the topic.

Understanding the Fundamentals: What Are the Law of
Sines and Law of Cosines?

Before diving into practice strategies, it's crucial to understand what these laws are, how they function,
and why they are indispensable.

The Law of Sines
The Law of Sines states that in any triangle (not necessarily right-angled), the ratios of the length of each
side to the sine of its opposite angle are equal: \[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\] Where: - \( a, b, c \) are the lengths of the sides, - \( A, B, C \) are the angles opposite these sides.



Applications: - Solving for unknown sides when two angles and one side are known (AAS or ASA cases). -
Finding unknown angles or sides in oblique triangles. Limitations: - Not applicable when only two sides
are known without an angle (the SSA case can sometimes produce ambiguous results).

The Law of Cosines
The Law of Cosines generalizes the Pythagorean theorem for non-right triangles. It states: \[ c^2 = a^2
+ b^2 - 2ab \cos C \] Similarly, \[ a^2 = b^2 + c^2 - 2bc \cos A \] \[ b^2 = a^2 + c^2 - 2ac \cos B \]
Applications: - Solving for a side when two sides and the included angle are known (SAS case). - Finding
an angle when all three sides are known (SSS case). Limitations: - Less straightforward than the Law of
Sines when only angles and sides are involved, but essential for non-right triangles where standard
methods don't apply.

Why Practice the Law of Sines and Cosines? The Benefits

Mastering these laws through dedicated practice offers multiple benefits: - Enhanced Problem-Solving
Skills: Repeated exercises reinforce understanding and improve speed. - Versatility: You can approach a
wider variety of triangle problems, including ambiguous cases. - Preparation for Exams and Real-World
Applications: Many standardized tests and professional tasks rely on these laws. - Building Intuitive
Understanding: Practice helps you recognize which law to apply and when, fostering deeper
mathematical intuition.

The 8-6 Practice Approach: Structuring Your Triangle
Problem Practice

The "8-6 practice" methodology refers to a systematic approach to mastering the laws, broken down into
manageable, focused sessions. Although the term can be adapted, here it symbolizes a balanced
distribution of practice tasks, emphasizing both breadth and depth. The Core Components: - 8 Practice
Sets: Focused on varied problem types, emphasizing different applications. - 6 Problem Types per Set:
Covering all possible scenarios involving the Law of Sines and Cosines. This structure ensures
comprehensive coverage, with each problem type reinforcing different aspects of understanding.

Designing Effective Practice Sessions

To maximize learning, practice sessions should be thoughtfully structured. Here’s a step-by-step guide.

Step 1: Categorize Problem Types
Identify the key problem scenarios involving the Laws: 1. AAS (Angle-Angle-Side): Using Law of Sines to
find sides. 2. ASA (Angle-Side-Angle): Similar to AAS; focus on inverse sine applications. 3. SAS (Side-
Angle-Side): Using Law of Cosines to find the third side. 4. SSS (Side-Side-Side): Applying Law of Cosines
to find angles. 5. SSA (Side-Side-Angle): Ambiguous case; practice recognizing when solutions exist. 6.
Oblique Triangle Area Calculations: Using Law of Sines or Cosines for area. Step 2: Curate Practice
Problems For each set, select problems that challenge different aspects: - Simple computation: Applying
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straightforward Law of Sines/Cosines. - Word problems: Real-world scenarios requiring interpretation. -
Ambiguous cases: Handling SSA with multiple solutions or no solution. - Inverse functions: Emphasizing
the importance of understanding inverse sine/cosine. Step 3: Implement Progressive Difficulty Start with
basic problems, then gradually introduce more complex or multi-step problems to build confidence. Step
4: Incorporate Reflection and Review After each set: - Review solutions thoroughly. - Understand common
mistakes. - Summarize key takeaways.

Sample Practice Problems and Strategies

Below are examples illustrating how to apply the laws effectively, along with strategies for solving each.
Problem 1: Using the Law of Sines for AAS Given: Triangle ABC with angles \( A=40^\circ \), \(
B=60^\circ \), side \( a=10 \). Find: Length of side \( b \). Solution Strategy: - Use the Law of Sines: \[
\frac{a}{\sin A} = \frac{b}{\sin B} \] - Calculate: \[ b = \frac{\sin B \times a}{\sin A} = \frac{\sin
60^\circ \times 10}{\sin 40^\circ} \] - Numerical calculation: \[ b \approx \frac{0.8660 \times
10}{0.6428} \approx \frac{8.660}{0.6428} \approx 13.47 \] Problem 2: Applying the Law of Cosines for
SAS Given: Triangle with sides \( a=7 \), \( c=10 \), and included angle \( C=60^\circ \). Find: Length of
side \( b \). Solution Strategy: - Use Law of Cosines: \[ b^2 = a^2 + c^2 - 2ac \cos C \] - Calculate: \[ b^2
= 7^2 + 10^2 - 2 \times 7 \times 10 \times \cos 60^\circ \] \[ b^2 = 49 + 100 - 2 \times 7 \times 10 \times
0.5 \] \[ b^2 = 149 - 70 \] \[ b^2 = 79 \] \[ b \approx \sqrt{79} \approx 8.89 \] Problem 3: Solving an
Ambiguous SSA Case Given: Sides \( a=8 \), \( b=10 \), and angle \( A=30^\circ \). Determine: Number of
possible triangles, and find side \( c \). Strategy: - Use Law of Sines: \[ \frac{a}{\sin A} = \frac{b}{\sin
B} \] \[ \sin B = \frac{b \sin A}{a} = \frac{10 \times 0.5}{8} = \frac{5}{8} = 0.625 \] - Since \( \sin B =
0.625 \), \( B \) could be: \[ B \approx 38.68^\circ \quad \text{or} \quad 180^\circ - 38.68^\circ =
141.32^\circ \] - Check whether the sum of angles exceeds 180°, which would invalidate the triangle. -
For \( B=38.68^\circ \), find \( C=180^\circ - (30^\circ + 38.68^\circ) = 111.32^\circ \). - For \(
B=141.32^\circ \), \( C=180^\circ - (30^\circ + 141.32^\circ)=8.68^\circ \), which is valid. - Calculate
side \( c \) using Law of Sines: \[ c = \frac{\sin C \times a}{\sin A} \] for both cases.

Advanced Tips for Effective Practice

To elevate your mastery, consider these expert strategies: - Use Visuals: Draw accurate diagrams for
each problem. Visuals help identify the applicable law and reduce errors. - Check for Ambiguity: Always
verify whether SSA cases are ambiguous—this prevents incorrect assumptions. - Utilize Technology:
Employ graph

Questions & Answers About 8 6 practice the law of sines
and law of cosines

No Question Answer



1 How do I decide whether to use
the Law of Sines or the Law of
Cosines in a triangle problem?

Use the Law of Sines when you have an ASA (angle-side-
angle) or AAS (angle-angle-side) configuration, or when you
know two angles and one side. Use the Law of Cosines when
you have SAS (side-angle-side) or SSS (side-side-side)
configurations, especially when finding an unknown side or
angle in non-right triangles.

2 Can the Law of Sines be used to
solve all types of triangles?

No, the Law of Sines is mainly used for solving oblique
triangles (non-right triangles) with known angles and sides in
certain configurations. It is not applicable for right triangles
where basic trigonometry suffices or for triangles where you
only know all sides without angles.

3 What is the main difference
between the Law of Sines and the
Law of Cosines?

The Law of Sines relates the ratios of sides to their opposite
angles, making it useful for ASA or AAS cases, while the Law
of Cosines relates sides to the cosine of the included angle,
making it suitable for SAS or SSS cases. The Law of Cosines
can also be used to find an angle when all sides are known.

4 How do I solve an ambiguous case
when using the Law of Sines?

The ambiguous case occurs in SSA configurations, where two
different triangles might satisfy the given data. To resolve it,
check the possible solutions by comparing the given side
lengths and angles, and use the Law of Sines to find potential
angles, then determine if a valid triangle exists based on the
sine values and triangle inequality.

5 What are common mistakes to
avoid when using the Law of
Cosines?

Common mistakes include mixing up the formulas, forgetting
to square or cube terms correctly, using the wrong formula
for the given data, and neglecting to check for extraneous
solutions when solving for angles. Always verify that the
calculated sides and angles make sense within the triangle.

6 Can I use the Law of Sines and
Law of Cosines together in a
problem?

Yes, in complex problems, you may start with one law to find
a missing side or angle and then switch to the other law as
needed to find remaining unknowns. Combining both laws
allows you to solve for all parts of a triangle when the initial
data is insufficient for just one law.

triangle, sine rule, cosine rule, law of sines, law of cosines, triangle solving, side lengths, angles, non-
right triangles, geometric formulas
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