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Triangles are fundamental geometric shapes that appear frequently in various mathematical
problems and real-world applications. A common challenge in triangle geometry involves
determining the length of a missing side, especially when the available information includes other
sides and angles. In this article, we will explore methods to find the missing sides of different types
of triangles, emphasizing the importance of leaving answers in simplest radical form. Our focus will
be on three specific problems labeled 23 MA, 19 Mc, and 5 MO, each presenting unique scenarios
for applying the Pythagorean Theorem, Law of Cosines, or Law of Sines.

Understanding the Foundations of Triangle Side
Calculations

1. Types of Triangles and Relevant Properties

Right Triangles: Contain a 90-degree angle; the Pythagorean Theorem applies directly.

Acute and Obtuse Triangles: Do not have right angles; require Law of Cosines or Law of
Sines.

Scalene, Isosceles, and Equilateral: Varying side lengths and angles influence the choice of
method.

2. The Importance of Simplest Radical Form
When expressing the length of a side, it is often most elegant and mathematically precise to leave
the answer in simplest radical form. This involves:

Reducing square roots to their simplest form.

Factoring out perfect squares from under radicals.



Ensuring the final expression contains no radicals in the denominator (rationalizing if
necessary).

Methodologies for Finding Missing Sides

1. Pythagorean Theorem
Applicable in right triangles, this fundamental theorem states:

The square of the hypotenuse is equal to the sum of the squares of the other two sides.

Formula: \( c^2 = a^2 + b^2 \)

2. Law of Cosines
Useful when an angle and two sides are known or when dealing with non-right triangles. It states:

For any triangle with sides \( a, b, c \) opposite angles \( A, B, C \), respectively:

Formula: \( c^2 = a^2 + b^2 - 2ab \cos C \)

3. Law of Sines
Effective when two angles and one side are known, or two sides and a non-included angle:

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

Problem 1: Find The Missing Side of Triangle 23 MA

Given Data and Assumptions
Suppose Triangle 23 MA is a right triangle with:

One leg: 19 units



Other leg: Unknown, labeled \( x \)

Hypotenuse: 23 units

Step-by-Step Solution

Identify the known sides: \( a = 19 \), \( c = 23 \) (hypotenuse), and \( b = x \) (unknown).1.

Apply Pythagorean Theorem:2.
\[
c^2 = a^2 + b^2
\]
\[
23^2 = 19^2 + x^2
\]

Simplify:3.
\[
529 = 361 + x^2
\]

Isolate \( x^2 \):4.
\[
x^2 = 529 - 361 = 168
\]

Express \( x \) in simplest radical form:5.
\[
x = \sqrt{168}
\]
Factor 168:
\[
168 = 4 \times 42
\]
\[
x = \sqrt{4 \times 42} = \sqrt{4} \times \sqrt{42} = 2 \sqrt{42}
\]

Final Answer for Triangle 23 MA
The missing side is \( 2 \sqrt{42} \) in simplest radical form.



Problem 2: Find The Missing Side of Triangle 19 Mc

Given Data and Assumptions
Suppose Triangle 19 Mc is an oblique triangle with:

Sides: \( a = 5 \), \( b = ? \)

Included angle: \( C = 60^\circ \)

Side \( c \) is known or to be found.

Step-by-Step Solution

Assuming we want to find side \( b \), given \( a \), \( C \), and possibly another side or angle.1.

Use Law of Cosines:2.
\[
b^2 = a^2 + c^2 - 2ac \cos B
\]
However, if the problem involves finding \( c \), and other information is available, adjust
accordingly.

Suppose we know \( c = 7 \) units, and angle \( C = 60^\circ \). To find side \( b \), use Law of3.
Cosines:
\[
b^2 = a^2 + c^2 - 2ac \cos B
\]
But if \( B \) is unknown, and only \( a, c, C \) are known, then law of Sines is more suitable.

As the problem statement is somewhat ambiguous, let's consider a typical scenario: Find side \( b \)
when \( a=5 \), \( c=7 \), and \( C=60^\circ \). Then:

Calculation

Apply Law of Cosines:1.
\[
b^2 = a^2 + c^2 - 2ac \cos C



\]

Substitute known values:2.
\[
b^2 = 5^2 + 7^2 - 2 \times 5 \times 7 \times \cos 60^\circ
\]
\[
b^2 = 25 + 49 - 70 \times \frac{1}{2} = 74 - 35 = 39
\]

Express \( b \):3.
\[
b = \sqrt{39}
\]

Factor 39:4.
\[
39 = 3 \times 13
\]

Since neither 3 nor 13 are perfect squares, \( \sqrt{39} \) is already in simplest radical form.5.

Final Answer for Triangle 19 Mc
The missing side \( b \) is \( \sqrt{39} \).

Problem 3: Find The Missing Side of Triangle 5 MO

Given Data and Assumptions
Suppose Triangle 5 MO involves two sides and an included angle, or perhaps is a right triangle with
known legs:

One leg: \( 5 \) units

Other side: unknown \( x \)

The hypotenuse is unknown or needs to be calculated.

Step-by-Step Solution



If it's a right triangle with one leg \( 5 \), and the hypotenuse \( c \), and the other leg \( x \),1.
then:
\[
c^2 = 5^2 + x^2
\]

Suppose the hypotenuse is known, say \( c = \sqrt{29} \), then:2.
\[
(\sqrt{29})^2 = 5^2 + x^2
\]
\[
29 = 25 + x^2
\]
\[
x^2

Frequently Asked Questions

In triangle ABC, AB = 23, AC = 19, and BC is missing. If
it's a right triangle with AB as the hypotenuse, what is the
length of BC in simplest radical form?

BC = √(AB² - AC²) = √(23² - 19²) = √(529 - 361) = √168 = 2√42

Given triangle ABC with sides AB = 23, AC = 19, and angle
at A is a right angle, find BC in simplest radical form.

BC = √(AB² + AC²) = √(23² + 19²) = √(529 + 361) = √890 = √890

If in triangle ABC, sides AB = 23, AC = 19, and the angle
between them is 90°, what is the length of side BC in
simplest radical form?

BC = √(AB² + AC²) = √(23² + 19²) = √(529 + 361) = √890

In triangle with sides AB = 23 and AC = 19, if MO is a



median to side BC, and MO = 5, how do you find the length
of BC?

Using the median length formula in a triangle, BC = 2 × √(AM² - (AB² + AC²)/4). Without
additional info, if MO is median, then BC = 2×√(AM² - (AB² + AC²)/4). Given MO=5, more info
needed for exact calculation.

Given sides AB = 23, AC = 19, and median MO = 5, what is
the length of side BC in simplest radical form?

Additional data about the triangle's configuration is needed to determine BC precisely; median
length alone isn't sufficient.

How do you find the missing side of a triangle when sides
AB = 23, AC = 19, and MO (median) = 5 in simplest radical
form?

Use the median length formula: BC = 2 × √(AM² - (AB² + AC²)/4). Without A's coordinates or
additional info, the exact value can't be determined.

In a triangle with sides AB = 23, AC = 19, and a median to
BC of length 5, what additional information is needed to
find BC?

Coordinates of the vertices or angles are needed to apply the median formula and find BC
precisely.

What is the general approach to find the missing side of a
triangle when given two sides and the median length in
simplest radical form?

Apply the median length formula and the Law of Cosines if angles are known, or use
coordinate geometry methods. Additional data about angles or coordinates is usually required.



If triangle ABC has sides AB=23, AC=19, and median
MO=5 to side BC, how can you approximate BC in simplest
radical form?

Approximate BC using the median formula: BC ≈ 2 × √(AM² - (AB² + AC²)/4). Without the
exact position of M, an exact radical form isn't possible; more info is needed.

Additional Resources

Find The Missing Side Of Each Triangle. Leave Your Answers In Simplest Radical Form.23
MA) 19 Mc) 5 MO

Understanding how to find the missing side of a triangle is a fundamental skill in geometry,
essential for solving various real-world and academic problems. The problem "Find The
Missing Side Of Each Triangle. Leave Your Answers In Simplest Radical Form.23 MA) 19 Mc)
5 MO" appears to involve calculating the unknown lengths of segments or sides within
triangles, possibly involving different triangle types such as right triangles, isosceles, or
scalene. This article will thoroughly analyze the process of solving such problems, provide
step-by-step methods, and interpret the specific values provided.

---

Understanding the Context of the Problem

Before diving into solutions, it’s crucial to understand what the problem entails. The statement
suggests three parts labeled as 23 MA), 19 Mc), and 5 MO). These could refer to lengths of
segments or sides within the triangles, or perhaps specific points and their connecting
segments.

- The numbers 23, 19, and 5 are likely the measures of certain sides or segments.
- The labels MA, Mc, and MO might denote points, segments, or notation specific to the
problem, such as points M, A, C, O, etc.
- The instruction to "leave answers in simplest radical form" indicates that some solutions
involve square roots or irrational numbers.

To proceed, we need to interpret these parts carefully and understand the most common
methods for calculating missing sides in triangles.

---



Common Techniques for Finding Missing Sides in
Triangles

When solving for missing sides, several key techniques are employed depending on the
triangle type and given data:

1. Pythagorean Theorem

- Used exclusively for right triangles.
- Formula: \( a^2 + b^2 = c^2 \), where \( c \) is the hypotenuse.
- Useful when two sides are known, and the third is unknown.

2. The Law of Cosines

- Used for non-right triangles when two sides and the included angle are known, or when all
three sides are known.
- Formula: \( c^2 = a^2 + b^2 - 2ab \cos C \)
- Suitable for solving oblique triangles.

3. The Law of Sines

- Useful when given:
- Two angles and one side (AAS or ASA)
- Two sides and a non-included angle (SSA)
- Formula: \( \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \)

4. Special Properties of Isosceles and Equilateral Triangles

- Equal sides and angles simplify calculations.
- Altitudes, medians, and angle bisectors coincide.

---

Analyzing the Given Data: 23 MA), 19 Mc), 5 MO)

The specific measures suggest the following possible interpretations:



- 23 MA): The segment from point M to A measures 23 units.
- 19 Mc): The segment from point M to c (possibly point C) measures 19 units.
- 5 MO): The segment from point M to O measures 5 units.

Assuming these are side lengths or segments within a triangle, the problem may involve:

- Finding an unknown side or segment.
- Confirming the measure of a side in simplest radical form.
- Using given lengths in conjunction with geometric properties.

Without explicit diagrams, the most logical approach is to interpret these as parts of a triangle
involving points M, A, C, and O, possibly forming triangles like ΔMAC or ΔMOC.

---

Step-by-Step Solution Strategies

Below is a generic approach to solving for missing sides in similar problems, which can be
adapted once more specific details are known.

Step 1: Draw and Label the Triangle

- Sketch the triangle based on given points and segments.
- Label all known sides and angles.

Step 2: Identify Known and Unknown Elements

- Clarify which sides are given (23, 19, 5).
- Determine which side or angle needs to be found.

Step 3: Decide the Appropriate Theorem or Formula

- Use Pythagoras if the triangle is right-angled.
- Use Law of Cosines if no right angle is present and three sides are involved.
- Use Law of Sines if angles are known or can be deduced.

Step 4: Set Up the Equation

- Plug known values into the chosen formula.
- Carefully perform algebraic manipulations.



Step 5: Simplify and Leave Answer in Radical Form

- Simplify radicals by factoring out perfect squares.
- Express the answer in simplest radical form for clarity and precision.

---

Example Problem Interpretation and Solution

Suppose the problem involves a triangle with points M, A, C, and O, with segments:

- \( MA = 23 \)
- \( MC = 19 \)
- \( MO = 5 \)

And perhaps the goal is to find the length of segment AC or another side.

Hypothetical Scenario:

Let’s assume points M, A, and C form a triangle with known segments \( MA = 23 \), \( MC =
19 \), and \( MO = 5 \), with O lying somewhere such that it creates right angles or other
conditions.

---

Applying the Law of Cosines

Suppose the triangle is ΔMAC, with known sides \( MA = 23 \), \( MC = 19 \), and the angle
between them, say \( \angle AMC \), is unknown.

If the goal is to find side \( AC \), then:

\[
AC^2 = MA^2 + MC^2 - 2 \times MA \times MC \times \cos \angle AMC
\]

Without the measure of \( \angle AMC \), we need more data. Alternatively, if the problem
provides an angle or other segments, we can proceed.

---



Concluding Remarks and Final Thoughts

While the exact details of the problem "Find The Missing Side Of Each Triangle. Leave Your
Answers In Simplest Radical Form.23 MA) 19 Mc) 5 MO)" are somewhat ambiguous without
diagrams, the general principles outlined here serve as effective tools for solving such
problems.

Pros:

- Clear understanding of different methods (Pythagoras, Law of Cosines, Law of Sines).
- Step-by-step approach helps minimize errors.
- Emphasis on simplifying radicals ensures answers are in the proper form.

Cons:

- Lack of specific diagram or full problem statement limits precise solutions.
- Some problems may involve complex configurations requiring additional steps or
assumptions.

Features:

- Versatile techniques applicable to various triangle configurations.
- Encourages precision in expressing answers in simplest radical form.
- Promotes understanding of geometric relationships beyond rote memorization.

---

Final Advice for Students

When approaching missing side problems:

- Always start with a clear diagram.
- Identify what data you have and what you need to find.
- Choose the most appropriate theorem or formula.
- Carefully perform calculations, simplifying radicals where possible.
- Double-check your work to ensure accuracy.

By mastering these strategies, you'll be well-equipped to handle a wide range of triangle
problems confidently and accurately.

---

In summary, solving for missing sides involves understanding the properties of triangles,
selecting suitable formulas, and simplifying your answers to their radical form whenever
possible. Although the specific problem details are limited here, the outlined methods and
reasoning provide a solid foundation for tackling similar questions in geometry.
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