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Understanding how to find the length of a side in a geometric figure is fundamental in
mathematics, especially in geometry. When working with triangles or other polygons,
various expressions and formulas can be employed to determine side lengths, but not all
expressions are applicable in every scenario. Correctly identifying whether a given
expression can be used to find side AB is crucial for solving geometry problems efficiently
and accurately. This article provides a comprehensive guide to evaluating different
expressions and understanding their relevance in calculating the length of side AB.

Understanding the Basics of Geometry and Side
Lengths

Before analyzing specific expressions, it’s essential to grasp some foundational concepts:

What is Side AB?

- Side AB typically refers to the segment connecting points A and B in a geometric figure,
commonly in triangles, polygons, or coordinate systems.

- The length of side AB is a positive real number that measures the distance between
points A and B.

Common Contexts for Finding Side Lengths

- Triangles: Using various formulas like the Pythagorean theorem, Law of Cosines, Law of
Sines.

- Coordinate Geometry: Applying the distance formula based on the coordinates of points
A and B.

- Other Polygons: Using known side lengths and angles to find missing sides.



Types of Expressions and Their Applicability

In geometry problems, expressions can range from algebraic formulas, trigonometric
ratios, to coordinate-based formulas. Each type has specific conditions under which they
are applicable.

1. Distance Formula in Coordinate Geometry

- Expression: \(\sqrt{(x B-x A)™2 + (y B-y A)"2}\)

- Use: When points A and B are given in coordinate form, this formula directly calculates
the length of side AB.

- Applicability: Yes, provided the coordinates of A and B are known.

2. Pythagorean Theorem

- Expression: \( AB = \sqrt{AC"2 + BC™2})

- Use: In right-angled triangles, the Pythagorean theorem relates the lengths of the
hypotenuse and legs.

- Applicability: Yes, if the triangle is right-angled at C and the relevant sides are known.

3. Law of Cosines

- Expression: \( AB™2 = AC™2 + BC”™2 - 2 \times AC \times BC \times \cos \theta \)
- Use: For any triangle when two sides and the included angle are known.
- Applicability: Yes, if the specific sides and the included angle are known.

4. Law of Sines

- Expression: \( \frac{AB} {\sin \theta} = \frac{AC}{\sin \phi} \)
- Use: To find a side when angles and another side are known.
- Applicability: Yes, if corresponding angles and sides are known.

5. Given a Side and an Angle (e.g., Sine or Cosine rules)

- Expression: For example, \( AB = AC \times \sin \theta \) or \( AB = 2 \times R \times \sin
\frac{\theta}{2}\)

- Use: To find side AB given an angle and an adjacent side or radius.

- Applicability: Depends on the specific given data.

6. Algebraic Expressions Without Geometric Context

- Expression: Arbitrary algebraic formulas not related to the figure.
- Use: Generally not applicable unless proven to derive from geometric properties.
- Applicability: No in most cases.



Analyzing Specific Expressions for Side AB

Let’s evaluate some common expressions to determine if they can be used to find side AB.

Expression A: \(\sqrt{(x B-x A)"2 + (y. B-y A)"2})

- Description: Distance formula in coordinate geometry.

- Matching: Yes

- Reason: When points A and B are given with coordinates, this formula provides the exact
length of AB.

Expression B: \( \frac{a \times b}{2} )

- Description: Area of a triangle with sides a and b (assuming specific conditions).

- Matching: No

- Reason: This formula calculates area, not side length. Without additional information, it
cannot directly find AB.

Expression C: \(c”~2 =a”2 + b"~2 - 2ab \cos C)

- Description: Law of Cosines rearranged.

- Matching: Yes

- Reason: If two sides (a, b) and the included angle (C) are known, this formula allows
calculation of side c, which could be side AB if labeled accordingly.

Expression D: \( \sin \alpha = \frac{\text{opposite
side} } {\text{hypotenuse}} \)

- Description: Basic sine ratio in right triangles.

- Matching: Yes, if AB is the hypotenuse or a side adjacent to angle alpha.

- Reason: If the angle at A or B is known, and the relevant side is known, the sine ratio can
help find AB.

Expression E: \( \frac{1}{2} \times \text{base} \times
\text{height} \)

- Description: Area formula for triangles.
- Matching: No
- Reason: This calculates the area, not the side length directly.



Expression F: \(y =mx + c )

- Description: Equation of a line in slope-intercept form.

- Matching: Yes, if points A and B are on a line described by this equation, and their
coordinates are known.

- Reason: Using the coordinates derived from this line, the distance formula can find AB.

Expression G: \( \text{unknown} \)

- Description: Arbitrary or undefined expression.
- Matching: No
- Reason: Without context or a defined formula, it cannot be used to find side AB.

Summary of When Expressions Are Useful

To efficiently determine whether an expression can find side AB, consider the following
checklist:
1. Are the coordinates of points A and B known? If yes, the distance formula applies.
2. Is the figure a right triangle with known legs? The Pythagorean theorem can be used.
3. Are two sides and the included angle known? The Law of Cosines is applicable.

4. Are angles and sides related through sine or cosine ratios? Use Law of Sines or Law
of Cosines accordingly.

5. Is the figure linear, with known equations? Coordinates can be derived to apply the
distance formula.

6. Is the expression an area formula? It does not directly give side length.

Practical Examples and Applications

Let’s look at some typical problems to illustrate when expressions are applicable:



Example 1: Coordinates Given

- Points: A(2, 3), B(5, 7)
- Expression: \( \sqrt{(5-2)"2 + (7 -3)"2}\)
- Answer: Can be used — Yes

Example 2: Triangle with Known Sides and Included
Angle

- Known: \( AC = 7\), \( BC =9), angle \( C = 60" \circ )
- Expression: \( AB™2 =772 + 972 - 2 \times 7 \times 9 \times \cos 60" \circ \)
- Answer: Can be used — Yes

Example 3: Area Known, No Side Lengths

- Area = 20, base = 8

- Expression: \( \text{Area} = \frac{1}{2} \times 8 \times h \)
- To find: height \( h\), not side AB directly

- Answer: Cannot directly find AB — No

Example 4: Equation of Line and Points

-Line:\(y=2x+ 1))

- Points: A(1, 3), B(4, 9)

- Use: Coordinates derived from the line, then apply the distance formula
- Answer: Can be used — Yes

Common Mistakes to Avoid

While applying formulas, be cautious of these pitfalls:

e Using area formulas to find side lengths directly.
e Applying the Pythagorean theorem in non-right triangles without proper conditions.

e Mixing coordinate geometry formulas with purely algebraic expressions without
context.

e Ignoring known angles or sides that are necessary for certain formulas.

e Assuming an expression is valid without verifying geometric conditions.



