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Introduction

Determining the length of a side in a geometric figure is a fundamental skill in mathematics, especially in
the study of triangles, quadrilaterals, and other polygons. Whether you are a student preparing for exams, a
teacher explaining geometric concepts, or a professional working on design projects, understanding how to
accurately find the length of a side like AB is crucial. This article provides a comprehensive guide on how
to find the length of side AB, giving your answer to one decimal place, through various methods,
examples, and tips.

---

Understanding the Problem

Before diving into calculations, it’s essential to understand what the problem asks:

- What is the geometric figure?
Is it a triangle, rectangle, or other shape?
- What information is provided?
Are angles, other side lengths, or coordinates given?
- What method should be used?
Will you apply the Pythagorean theorem, trigonometry, coordinate geometry, or another technique?

Clarity on these points allows you to select the right approach efficiently. Suppose you are given a triangle
with known angles and side lengths or coordinates of points, your approach will differ accordingly.

---

Common Methods to Find the Length of Side AB

1. Using the Pythagorean Theorem

The Pythagorean theorem is applicable in right-angled triangles and is expressed as:

\[



AB^2 = AC^2 + BC^2
\]

where \(AC\) and \(BC\) are the legs of the right triangle, and \(AB\) is the hypotenuse.

When to use:
- When you have a right triangle
- When you know the lengths of two sides adjacent to the right angle

Example:
Given \(AC = 3.0\, \text{cm}\) and \(BC = 4.0\, \text{cm}\), find \(AB\):

\[
AB = \sqrt{(3.0)^2 + (4.0)^2} = \sqrt{9 + 16} = \sqrt{25} = 5.0\, \text{cm}
\]

Answer: 5.0 cm

---

2. Applying Trigonometry

In non-right triangles, trigonometry helps find side lengths when angles are known.

Key formulas:

- Law of Sines

\[
\frac{AB}{\sin C} = \frac{AC}{\sin B} = \frac{BC}{\sin A}
\]

- Law of Cosines

\[
AB^2 = AC^2 + BC^2 - 2 \times AC \times BC \times \cos A
\]

When to use:
- When two sides and the included angle are known (Law of Cosines)
- When an angle and opposite side are known (Law of Sines)

Example (Law of Cosines):



Suppose in \(\triangle ABC\), \(AC = 7\, \text{cm}\), \(BC = 10\, \text{cm}\), and the included angle \(A =
60^\circ\). Find \(AB\):

\[
AB^2 = 7^2 + 10^2 - 2 \times 7 \times 10 \times \cos 60^\circ
\]

\[
AB^2 = 49 + 100 - 140 \times 0.5 = 149 - 70 = 79
\]

\[
AB = \sqrt{79} \approx 8.9\, \text{cm}
\]

Answer: 8.9 cm

---

3. Coordinate Geometry Method

If the points are given in coordinate form, you can use the distance formula:

\[
AB = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

Example:
Points \(A(2, 3)\) and \(B(5, 7)\):

\[
AB = \sqrt{(5 - 2)^2 + (7 - 3)^2} = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5.0
\]

Answer: 5.0 units

---

Step-by-Step Approach to Find Side AB

To ensure clarity, here are systematic steps to determine the length of side AB:

Step 1: Identify the Geometric Figure and Given Data



- Is it a triangle, quadrilateral, or other shape?
- Are angles, side lengths, or coordinates provided?

Step 2: Choose the Appropriate Method

- Use Pythagorean theorem for right-angled figures.
- Use Law of Cosines or Sines for oblique triangles.
- Use coordinate geometry if points are in the coordinate plane.

Step 3: Write Down Known Values

- List all known sides, angles, or coordinates.
- Note any missing data that needs to be calculated first.

Step 4: Apply the Relevant Formula

- Substitute known values into the chosen formula.
- Ensure units are consistent.

Step 5: Perform Calculations

- Use a calculator for square roots and trigonometric functions.
- Keep track of your calculations to avoid errors.

Step 6: Round to One Decimal Place

- After calculating, round the final answer to 1 decimal place as required.

---

Practical Examples and Applications

Example 1: Finding Side AB in a Right Triangle

Suppose you have a right triangle with legs \(AC = 6.5\, \text{cm}\) and \(BC = 8.2\, \text{cm}\). Find the
hypotenuse AB.

Solution:

\[
AB = \sqrt{6.5^2 + 8.2^2} = \sqrt{42.25 + 67.24} = \sqrt{109.49} \approx 10.5\, \text{cm}
\]



Answer: 10.5 cm

---

Example 2: Using Coordinates to Find AB

Points:

- \(A(1, 2)\)
- \(B(4, 6)\)

Find the length of AB:

\[
AB = \sqrt{(4 - 1)^2 + (6 - 2)^2} = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = 5.0
\]

Answer: 5.0 units

---

Tips for Accurate Calculation

- Always double-check the units.
- Use a calculator with sufficient precision.
- Keep track of intermediate steps to avoid errors.
- Remember to convert angles to radians if your calculator requires it.
- When in doubt, verify your method with a different approach if possible.

---

Common Mistakes to Avoid

- Mixing units (e.g., mixing meters and centimeters).
- Forgetting to square or square root appropriately.
- Using the wrong formula for the given figure.
- Misreading the given data or mislabeling points.

---

Frequently Asked Questions (FAQs)

Q1: How precise should my answer be?



A: The problem specifies giving your answer to 1 decimal place, so round accordingly after calculations.

Q2: What if I don't have all the necessary data?

A: You may need to calculate missing values using available information or apply different methods.

Q3: Can I use a calculator for trigonometric functions?

A: Yes, ensure your calculator is in the correct mode (degrees or radians) matching the angle units
provided.

---

Conclusion

Finding the length of side AB with accuracy to one decimal place involves understanding the geometric
context, selecting the appropriate method, carefully performing calculations, and rounding correctly.
Whether you're working with right triangles, oblique triangles, or coordinate points, the key is to use the
right approach based on the information available. Mastering these techniques enhances your problem-
solving skills and confidence in geometry, which are essential for academic success and practical
applications.

Remember, practice makes perfect. Try solving various problems involving different figures and data to
solidify your understanding and improve your proficiency in finding side lengths efficiently and
accurately.

---

Additional Resources

- Geometry textbooks and workbooks
- Online calculators for trigonometry and coordinate geometry
- Educational videos on triangle properties and the Law of Cosines/Sines
- Math tutoring websites and forums for personalized help

---

By following this comprehensive guide, you are now equipped with the knowledge and methods to
confidently find the length of side AB, giving your answer to 1 decimal place. Happy calculating!



Frequently Asked Questions

In a right triangle, if the hypotenuse is 10 units and one leg is 6 units,
what is the length of the other leg, rounded to 1 decimal place?
8.0

Given a triangle with sides AB, BC, and AC, where AB is opposite to
angle C, and the known lengths are AC = 7 units and BC = 24 units, how
do you find the length of AB if the triangle is right-angled at C?
Use the Pythagorean theorem: AB = √(AC² + BC²) = √(7² + 24²) = √(49 + 576) = √625 = 25.0 units.

If side AB is part of an isosceles triangle with equal sides of 9 units and
the base AB is unknown, and the height from the apex is 12 units, how
do you find the length of AB?
Split the triangle into two right triangles; each has a hypotenuse of 9 units and a height of 12 units. Use the
Pythagorean theorem: half of AB = √(9² - 12²), which is invalid since 12 > 9, so the side length cannot be 9
units in this scenario.

In a coordinate plane, points A(2, 3) and B(7, 7) are given. How do you
calculate the length of side AB, rounded to 1 decimal place?
Use the distance formula: √[(7 - 2)² + (7 - 3)²] = √(5² + 4²) = √(25 + 16) = √41 ≈ 6.4.

A triangle has sides of lengths 8, 15, and AB. If the triangle is right-
angled and the known sides are 8 and 15, what is the length of AB?
Apply the Pythagorean theorem: AB = √(8² + 15²) = √(64 + 225) = √289 = 17.0 units.

How do you find side AB in a triangle when you are given two sides and
the included angle, for example, sides AC = 10 units, BC = 12 units, and
the included angle at C is 60°?
Use the Law of Cosines: AB² = AC² + BC² - 2 AC BC cos(60°). Calculate: AB² = 10² + 12² - 2 10 12 0.5 = 100 +
144 - 120 = 124. Then, AB = √124 ≈ 11.1.



Additional Resources
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---

Introduction

Geometry forms the foundation of understanding shapes, sizes, and spatial relationships. Among the
fundamental concepts are the properties and measurements of various geometric figures, especially
triangles. One classic problem involves determining the length of a specific side, such as side AB, when
certain information about the triangle is provided. This task demands a structured approach, combining
geometric principles, algebra, and sometimes trigonometry.

In this comprehensive guide, we will explore the process of finding the length of side AB in different
contexts, illustrating methods with detailed explanations, formulas, and step-by-step procedures. Our goal is
to enable you to confidently approach such problems, understand the underlying concepts, and accurately
compute the answer rounded to one decimal place.

---

Understanding the Problem

Before diving into calculations, it’s vital to understand the details provided:

- What is given? (e.g., angles, other side lengths, coordinates)
- What is unknown? (side AB)
- What type of triangle or figure are we dealing with? (right-angled, isosceles, scalene, coordinate plane,
etc.)
- Are there any special conditions? (parallel lines, perpendicular bisectors, similarity, congruence)

The nature of the problem determines the most suitable method for computation.

---

Common Scenarios for Finding Side AB

Below are typical scenarios where you might be asked to find the length of side AB:

1. Coordinates on the Cartesian Plane

Given the coordinates of points A and B, use the distance formula.



2. Triangle with Known Sides and Angles

Apply the Law of Cosines or Law of Sines depending on what is known.

3. Right-Angled Triangle

Use Pythagoras’ theorem.

4. Using Trigonometry in Non-Right Triangles

Apply sine, cosine, or tangent rules.

---

Methods for Finding Side AB

Let’s explore each approach in detail.

---

1. Distance Formula (Coordinate Geometry)

Applicable when: the coordinates of points A and B are known.

Formula:

\[
AB = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2}
\]

Steps:

1. Identify the coordinates of points A and B: \((x_1, y_1)\) and \((x_2, y_2)\).
2. Subtract the x-coordinates: \(x_2 - x_1\).
3. Subtract the y-coordinates: \(y_2 - y_1\).
4. Square both differences: \((x_2 - x_1)^2\) and \((y_2 - y_1)^2\).
5. Sum the squares.
6. Take the square root of the sum to find the length.

Example:

Suppose \(A(2, 3)\) and \(B(7, 7)\):



\[
AB = \sqrt{(7 - 2)^2 + (7 - 3)^2} = \sqrt{5^2 + 4^2} = \sqrt{25 + 16} = \sqrt{41} \approx 6.4
\]

Answer rounded to 1 decimal place: 6.4

---

2. Law of Cosines

Applicable when: two sides and the included angle are known, or all three sides are known.

Formula:

\[
AB^2 = AC^2 + BC^2 - 2 \times AC \times BC \times \cos(\angle C)
\]

(Note: The notation depends on the labeling; ensure clarity in your problem.)

Steps:

1. Identify the known sides and included angle.
2. Plug into the Law of Cosines formula.
3. Calculate the right side.
4. Take the square root to find AB.

Example:

Suppose in triangle ABC:

- \(AC = 7\)
- \(BC = 10\)
- \(\angle C = 60^\circ\)

Calculate \(AB\):

\[
AB = \sqrt{7^2 + 10^2 - 2 \times 7 \times 10 \times \cos 60^\circ}
\]

\[
AB = \sqrt{49 + 100 - 2 \times 7 \times 10 \times 0.5} = \sqrt{149 - 70} = \sqrt{79} \approx 8.9



\]

Answer rounded to 1 decimal place: 8.9

---

3. Pythagoras’ Theorem (Right-Angled Triangles)

Applicable when: the triangle is right-angled, and the known sides are the hypotenuse or legs.

Formula:

\[
\text{Hypotenuse}^2 = \text{Leg}_1^2 + \text{Leg}_2^2
\]

or

\[
AB^2 = AC^2 + BC^2
\]

Steps:

1. Confirm the right angle exists.
2. Use the known sides to solve for AB.
3. Take the square root to obtain AB.

Example:

If \(AC = 3\), \(BC = 4\), and the right angle is at C, then:

\[
AB = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5
\]

Answer: 5.0

---

4. Law of Sines

Applicable when: two angles and one side are known, or vice versa.



Formula:

\[
\frac{AB}{\sin C} = \frac{AC}{\sin B} = \frac{BC}{\sin A}
\]

Steps:

1. Find the angles if not known, using the sum of angles.
2. Use the Law of Sines to solve for AB:

\[
AB = \frac{\sin C \times \text{known side}}{\sin \text{opposite angle}}
\]

---

Step-by-Step Approach to a Typical Problem

Suppose you are given a triangle with the following data:

- Coordinates of points A and B
- The length of side AC
- The measure of certain angles

Your goal is to find AB with accuracy to 1 decimal place.

Step 1: Visualize the problem. Sketch the triangle if necessary.

Step 2: Gather all known data: coordinates, side lengths, angles.

Step 3: Decide on the method:

- Use the distance formula if points are given in coordinates.
- Use Law of Cosines if two sides and the included angle are known.
- Use Pythagoras if the triangle is right-angled.

Step 4: Perform calculations carefully, maintaining units and precision.

Step 5: Round your final answer to one decimal place as instructed.

---



Practice Problems with Solutions

Problem 1: Coordinates A(1, 2), B(4, 6). Find AB.

Solution:

\[
AB = \sqrt{(4 - 1)^2 + (6 - 2)^2} = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5.0
\]

Answer: 5.0

---

Problem 2: In triangle ABC, \(AC = 8\), \(BC = 10\), and \(\angle C = 45^\circ\). Find AB.

Solution:

\[
AB^2 = 8^2 + 10^2 - 2 \times 8 \times 10 \times \cos 45^\circ
\]

\[
AB^2 = 64 + 100 - 160 \times 0.7071 \approx 164 - 113.14 = 50.86
\]

\[
AB = \sqrt{50.86} \approx 7.1
\]

Answer: 7.1

---

Tips for Accurate Calculation and Rounding

- Use a calculator with sufficient precision to avoid rounding errors during intermediate steps.
- Keep track of units; ensure all measurements are in the same units.
- Round only the final answer to one decimal place, not intermediate calculations.
- Verify the reasonableness of your answer based on the figure and known data.

---



Common Mistakes to Avoid

- Mixing units or using inconsistent units.
- Forgetting to square differences in the distance formula.
- Incorrectly identifying the known sides and angles.
- Using the wrong formula (e.g., Law of Cosines vs. Pythagoras).
- Rounding too early, which can introduce errors.

---

Summary

Finding the length of side AB involves understanding the context and applying the appropriate geometric
principles. Whether working with coordinate points, side lengths, angles, or a combination thereof, a
methodical approach ensures accuracy. Key formulas include the distance formula, Pythagoras’ theorem,
Law of Cosines, and Law of Sines. Remember to:

- Clearly identify known and unknown quantities.
- Choose the suitable method based on available data.
- Perform calculations carefully, maintaining precision.
- Round your final answer to one decimal place as required.

Mastering these techniques enhances your problem-solving skills in geometry and prepares you for
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