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When working with triangles in mathematics, especially in solving for missing sides,
selecting the appropriate formula is crucial for obtaining accurate results. In many
problems involving triangles, the most commonly used formulas are the Pythagorean
Theorem, the Law of Sines, and the Law of Cosines. Each of these formulas applies to
specific types of triangles and situations.

In this article, we will discuss how to identify the correct formula to solve for the missing
side B, outline the steps involved, and demonstrate the application of the formula with
real-world examples. Whether you're a student preparing for exams or a professional
solving practical problems, understanding how to choose and apply the right formula is
essential.

Understanding the Types of Triangles and When
to Use Each Formula

Before diving into the formulas, it's important to understand the types of triangles and the
conditions under which each formula applies.

Types of Triangles

- Right Triangle: A triangle with one 90-degree angle.

- Oblique Triangle: A triangle without a right angle, which can be either:
- Acute Triangle: All angles less than 90 degrees.

- Obtuse Triangle: One angle greater than 90 degrees.

Common Formulas for Solving Triangles

- Pythagorean Theorem: Used only in right triangles.
- Law of Sines: Useful in any triangle when given:

- Two angles and one side (AAS or ASA)

- Two sides and a non-included angle (SSA)

- Law of Cosines: Suitable when:

- Given two sides and the included angle (SAS)

- Given all three sides (SSS)



Step-by-Step Guide to Choosing the Correct
Formula

Knowing which formula to use involves analyzing the information provided in the problem.
Follow these steps:

Step 1: Identify the Known Data

- List all known sides and angles.
- Note which sides and angles are missing.

Step 2: Determine the Triangle Type

- Is it a right triangle? Use the Pythagorean Theorem.

- Is it an oblique triangle? Determine whether you have:
- Two angles and one side (AAS or ASA)

- Two sides and the included angle (SAS)

- All three sides (SSS)

Step 3: Match the Known Data to the Appropriate
Formula

| Known Data Situation | Recommended Formula | Notes |

I I I I

| Right triangle, missing side B | Pythagorean Theorem |\(a”~2 + b™2 =c¢"2) |

| Two angles and one side (AAS or ASA) | Law of Sines | \(\frac{a}{\sin A} = \frac{b}{\sin
B}) |

| Two sides and included angle (SAS) | Law of Cosines | \(c™2 =a”~2 + b™2 - 2ab \cos C)
I

| All three sides (SSS) | Law of Cosines | Same as SAS, applied when sides are known |

Applying the Correct Formula to Solve for Side B

Let's now explore how to apply the selected formula to find the missing side B. We will
consider different scenarios, highlighting the specific steps and calculations involved.



Scenario 1: Right Triangle - Using the Pythagorean
Theorem

Given:

- Side A = 6 units

- Side C (hypotenuse) = 10 units
- Find Side B

Solution:
Since it's a right triangle, apply the Pythagorean Theorem:

\[
b~2=c"2-a"2
\]

Plugging in the known values:

\[
b2 =1072-672=100-36 =64
\]

Taking the square root:

\[
b = \sqrt{64} = 8
\]

Answer: Side B = 8 units

Scenario 2: Oblique Triangle with Two Angles and One
Side (AAS or ASA) - Using Law of Sines

Given:

- Angle A = 50°

- Angle C = 60°

- Side a = 12 units
- Find Side B
Solution:

Step 1: Find the third angle

\[
B = 180" \circ - A - C = 180" \circ - 50™\circ - 60" \circ = 70" \circ
\]



Step 2: Set up Law of Sines

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

Rearranged to solve for \(b\):

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

Step 3: Plug in known values

\[
b = \frac{\sin 70" \circ \times 12} {\sin 50" \circ}
\]

Calculate sine values:

\[
b = \frac{0.9397 \times 12}{0.7660} \approx \frac{11.2764}{0.7660} \approx 14.73
\]

Answer: Side B = 14.73 units

Scenario 3: Oblique Triangle with Two Sides and
Included Angle (SAS) - Using Law of Cosines

Given:

- Side a = 8 units

- Side ¢ = 6 units

- Included angle C = 60°
- Find Side B

Solution:

Step 1: Use Law of Cosines to find side B
\[

b2 =a"2+c™2-2ac\cosC

\]

Step 2: Plug in known values

\[
b2 =872 + 672 - 2 \times 8 \times 6 \times \cos 60" \circ



\]

Calculate:

\[

b™2 =64 + 36 - 2 \times 8 \times 6 \times 0.5
\]

\[

b™2 =100 - (2 \times 8 \times 6 \times 0.5) = 100 - (2 \times 8 \times 6 \times 0.5)

\]

\[

b™2 =100 - (2 \times 8 \times 6 \times 0.5) = 100 - (2 \times 8 \times 3) = 100 - (2 \times
24) =100 -48 = 52

\]

Step 3: Find side B

\[
b =\sqrt{52} \approx 7.21
\]

Answer: Side B = 7.21 units

Scenario 4: Oblique Triangle with All Three Sides (SSS)
- Using Law of Cosines

Given:

- Side a = 7 units

- Side b = 9 units

- Side ¢ = 10 units

- Find angle B (or any side's measure, if needed)

Solution:
Applying Law of Cosines to find angle B:

\[
b~2=a"2+ c™2-2ac\cos B
\]

Rearranged:

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

Plugging in the values:



\[
\cos B = \frac{772 + 1072 - 972}{2 \times 7 \times 10} = \frac{49 + 100 -81}{140} =
\frac{68} {140} \approx 0.4857

\]

Calculating:

\[

B =\cos”™{-1}(0.4857) \approx 61.07 ~\circ
\]

Answer: Angle B = 61.07°, or if you need side B, you can then use Law of Sines or Law of
Cosines again.

Additional Tips for Solving for the Missing Side B

- Always verify the triangle type before selecting the formula.

- Check the known data carefully for angles and sides.

- When using the Law of Sines, ensure the sine values are accurate, especially when
working in degrees.

- Remember to consider ambiguous cases (SSA) where two solutions might exist.

- Use a calculator with degree mode unless working in radians.

Conclusion: Choosing the Correct Formula for
Solving Triangle Sides

Selecting the appropriate formula to find a missing side B hinges on the known data and
the type of triangle involved. For right triangles, the Pythagorean Theorem is
straightforward and effective. For oblique triangles, the Law of Sines and Law of Cosines
are powerful tools that, when applied correctly, enable precise calculation of missing sides
and angles.

Always start by analyzing the given information, identify

Frequently Asked Questions

What formula should I use to find side B in a right



triangle when I know the hypotenuse and another leg?

Use the Pythagorean theorem: B = V(Hypotenuse? - Other Leg?).

How do I determine the missing side B in a triangle with
two known sides using trigonometry?

Apply the Law of Cosines if the included angle is known, or use sine or cosine ratios if an
angle and one side are known.

When given sides A and C in a triangle, which formula
helps find side B?

Use the Law of Cosines: B2 = A2 + C2? - 2 A C cos(Angle between A and C).

If I have the lengths of sides A and B and want to find
the angle between them, which formula should I use?

Use the Law of Cosines rearranged: cos(6) = (A2 + B%- C?) / (2 A B).

What is the correct formula to find side B in a right
triangle when given side A and the hypotenuse?

Use the Pythagorean theorem: B = V(Hypotenuse? - A?).

Additional Resources

Understanding Which Formula to Use for Solving for the Missing Side B: A Comprehensive
Guide

When faced with a problem involving missing side lengths in a geometric figure—be it a
triangle, rectangle, or any polygon—it's essential to select the right mathematical formula
to find the unknown side accurately. One of the most common scenarios involves a
triangle, where the goal is to determine a missing side, often labeled as "Side B." Choosing
the appropriate method hinges on understanding the known information, the figure's
properties, and the relationships between sides and angles.

In this detailed exploration, we'll delve into the various formulas applicable for solving for
Side B, explain the reasoning behind each, and provide guidance on selecting the correct
approach to arrive at an accurate answer.



Identifying the Nature of the Problem

Before selecting a formula, it's crucial to analyze the problem carefully:

- What information is provided?

Are the lengths of other sides known? Are angles given? Is there a right angle involved?
- What is the shape involved?

Is it a right triangle, an oblique triangle, a rectangle, or another polygon?

- What is the goal?

To find side B directly, or to find an angle first?

By understanding these aspects, you can narrow down the most suitable formula.

Common Scenarios and Corresponding Formulas

Let's examine typical situations involving triangles, as they are the most common context
where missing sides are calculated, and identify the formulas applicable to each.

1. Right Triangle: Pythagorean Theorem

When to Use:
- The triangle has a 90-degree angle.
- The known sides include the hypotenuse and one leg, or two legs.

Formula:

\[
a™2+b"2=c"2
\]

Where:
-\(a\) and \(b\) are the legs (perpendicular sides).
-\(c\) is the hypotenuse (the longest side).

Application to find Side B:
Suppose you know sides \(a\) and \(c\), and need to find \(b\):

\[

b =\sqrt{c™2 -a™2}
\]

Example:

Given \(a = 3\), \(c = 5\), find \(b\):
\[



b =\sqrt{57°2 - 372} =\sqrt{25 -9} = \sqrt{16} =4
\]

Key Point:
This is straightforward and efficient for right triangles.

2. Oblique Triangle: Law of Cosines

When to Use:
- The triangle is not a right triangle.
- You know two sides and the included angle, or all three sides.

Law of Cosines Formula:

\[

b2 =a"2+c™2-2ac\cos B
\l

Where:
-\(a\), \(c\), and \(b\) are side lengths.
-\(B\) is the angle opposite side \(b\).

Application:

- To find side \(b\) when you know sides \(a\), \(c\), and angle \(B\):
\[

b =\sqrt{a”™2 + ¢™2 - 2ac \cos B}

\]

- To find an angle \(B\) when all sides are known:

\[

\cos B = \frac{a”™2 + ¢c~2 -b"2}{2ac}

\]

Example:

Suppose \(a = 7\), \(c = 10\), and \(\angle B = 60"\circ\), find \(b\):
\[

b =\sqrt{772 + 1072 - 2 \times 7 \times 10 \times \cos 60" \circ} = \sqrt{49 + 100 - 140
\times 0.5} = \sqrt{149 - 70} = \sqrt{79} \approx 8.89
\]

Key Point:
Use the Law of Cosines when the triangle isn't right-angled or when you're given two sides
and the included angle.



3. Law of Sines

When to Use:
- The triangle is not right-angled.
- You know either an angle and its opposite side, or two angles and a side.

Law of Sines Formula:

\[

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

Application:

- To find missing side \(b\), when you know side \(a\) and angles \(A\) and \(B\):
\[

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

\]

- To find an angle when you know two sides and an angle:
\[

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

\]

Example:

Suppose \(a = 8\), \(\angle A = 30" \circ\), and \(\angle B = 457 \circ\). Find side \(b\):
\[

b = 8 \times \frac{\sin 45" \circ}{\sin 30™\circ} = 8 \times

\frac{\frac{\sqrt{2}} {2} }{\frac{1}{2}} = 8 \times \frac{\sqrt{2}/2}{1/2} = 8 \times
\sqrt{2} \approx 8 \times 1.414 = 11.314

\]

Key Point:
Use the Law of Sines especially in SSA (Side-Side-Angle) or ASA (Angle-Side-Angle)
configurations.

Choosing the Appropriate Formula Based on
Given Data

The critical step in solving for the missing side B is correctly interpreting the data:

1. Known Sides Only (Right Triangle):

- Use Pythagoras' theorem.

2. Two Sides and Included Angle (Any Triangle):

- Use Law of Cosines.

3. One Side and Two Angles (or Two Sides and an Opposite Angle):

- Use Law of Sines or Law of Cosines, depending on the specific configuration.



4. All Sides and No Angles (or insufficient data):
- Use Law of Cosines to find an angle, then proceed with Law of Sines if necessary.

Step-by-Step Approach to Solving for Side B

Step 1:
Identify what data you have: sides, angles, or both.

Step 2:
Determine the type of triangle: right or oblique.

Step 3:
Select the formula:

- For right triangles: Pythagoras.
- For oblique triangles: Law of Cosines or Law of Sines.

Step 4:

Plug in the known values and perform calculations carefully, ensuring units
(degrees/radians) are consistent.

Step 5:
Verify your answer:

- Check if the calculated side makes sense within the context.
- For triangles, verify the sum of angles equals 180° if angles are involved.

Practical Tips for Accurate Calculation

- Use a calculator with proper mode: Make sure your calculator is in degree or radian

mode, matching the angle units provided.

- Round wisely: Keep extra decimal places during intermediate steps to prevent rounding

eIrTrors.

- Double-check data: Confirm whether given data is side-side-side, side-angle-side, or

angle-side-angle.

- Sketch the problem: Drawing a diagram helps visualize relationships and clarify which

formula to apply.
- Cross-verify: If possible, use multiple formulas to check your results.



Real-World Examples and Applications

Understanding which formula to use isn't just academic; it's vital in many real-world
contexts:

- Engineering: Calculating the length of components in structures.

- Navigation: Determining distances when traveling between points.
- Architecture: Designing spaces with precise measurements.

- Astronomy: Calculating distances between celestial bodies.

In each case, correctly identifying the known data and selecting the proper formula
ensures accurate results.

Conclusion: Which Formula Should You Use? And
The Final Answer

Summary:

- For right triangles with known hypotenuse and one leg, use the Pythagorean theorem.

- For triangles with two sides and the included angle, use Law of Cosines.

- For scenarios with known sides and opposite angles, or two angles and a side, use Law of
Sines.

- Always analyze your given data thoroughly, draw diagrams, and verify your calculations.

Correct Answer:

Once you've identified the appropriate formula based on your known data, substitute the
known values, perform the calculations carefully, and arrive at the missing side B. Double-
check your work to ensure accuracy.

In essence, the key to solving for the missing side B lies in understanding the relationships
within the triangle, choosing the right formula accordingly, and applying it precisely. With
practice, this process becomes intuitive, enabling quick and accurate solutions in a variety
of geometric contexts.

Happy problem
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