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Understanding the relationships between angles is a fundamental aspect of geometry. When presented
with two angles expressed in algebraic terms, solving for the variable that defines their measures
becomes an essential skill. In this article, we will explore how to determine the value of x when the
measures of two angles are given as (x + 20) degrees and (3x - 36) degrees. We will discuss various
geometric scenarios, such as angles being supplementary, complementary, or forming a linear pair,

and demonstrate the step-by-step process to find x.

Understanding the Problem: Angles Expressed in Algebraic

Terms

Before diving into solving for x, it's important to understand what the expressions (x + 20) degrees and

(3x - 36) degrees represent.

Angles in Geometry

Angles are measured in degrees and can have different relationships:
- Complementary angles: sum to 90 degrees
- Supplementary angles: sum to 180 degrees

- Vertical angles: equal when two lines intersect



- Linear pairs: adjacent angles forming a straight line, summing to 180 degrees

Given the expressions, depending on the context, these angles could be part of any of these
relationships. Typically, problems will specify the relationship, or we can infer it based on the problem's

wording.

Possible Scenarios for the Angles

The problem might involve:

- The angles being supplementary, i.e., their sum equals 180 degrees
- The angles being complementary, i.e., their sum equals 90 degrees
- The angles being equal or vertical angles

- The angles forming a linear pair

For this article, we will focus on the most common scenario: the angles being supplementary.

Setting Up the Equation Based on the Relationship

When two angles are supplementary, their measures sum to 180 degrees. Therefore, the equation

becomes:

e (x + 20) + (3x - 36) = 180

This setup allows us to solve for x directly.



Step-by-Step Solution for the Value of X

Let's proceed with solving the equation:

1. Combine like terms:

(x + 20) + (3x - 36) = 180

x+ 20+ 3x-36 =180

2. Simplify:

(x + 3x) + (20 - 36) = 180

4x - 16 = 180

3. Isolate the variable:

4x =180 + 16

4x = 196

4. Solve for x:

x=196/4

x =49

Therefore, the value of x is 49.



Verifying the Solution

Once you've found the value of x, it's crucial to verify whether it satisfies the original problem's

conditions.

Calculate the Angles

- First angle: (x + 20) = (49 + 20) = 69 degrees
- Second angle: (3x - 36) = (3 49 - 36) = 147 - 36 = 111 degrees

Check the Sum

69 + 111 = 180 degrees

Since the sum is 180 degrees, which confirms the angles are supplementary, our solution is correct.

Alternative Scenarios and Their Solutions

While the above scenario assumes the angles are supplementary, other relationships could be

involved.

Angles Are Complementary

If the problem states the angles are complementary:



- Set up the equation:

(x + 20) + (3x - 36) = 90

- Solve similarly:

x+ 20+ 3x-36=90

4x - 16 = 90

4x = 106

x=106/4=26.5

- Verify:

First angle: 26.5 + 20 = 46.5 degrees

Second angle: 3(26.5) - 36 = 79.5 - 36 = 43.5 degrees

Sum: 46.5 + 43.5 = 90 degrees

- Conclusion: x = 26.5

Angles Are Equal (Vertical Angles)

If both angles are equal:

- Set the expressions equal:



x +20=3x-36

- Solve:

x +20=3x-36

20 + 36 = 3x - x

56 = 2x

X =28

- Verify:

First angle: 28 + 20 = 48 degrees

Second angle: 3 28 - 36 = 84 - 36 = 48 degrees

- Sum: 48 + 48 = 96 degrees, which indicates they are vertical angles but not supplementary unless

specified.

Note: Always ensure the context of the problem matches the relationship you set.

Conclusion: How to Determine the Value of X

In problems involving angles expressed algebraically, understanding the relationship between the
angles is crucial. Once identified, setting up the appropriate equation—whether their sum equals 90,

180, or the angles are equal—is the first step. From there:

- Combine like terms



- Isolate the variable
- Solve for x

- Verify the solution by plugging x back into the expressions

This process ensures accuracy and a clear understanding of the geometric relationships.

Practical Tips for Solving Angle Problems

o Carefully read the problem to identify the relationship between angles

* Write down the algebraic expressions clearly

¢ Set up the correct equation based on the relationship (e.g., sum to 90 or 180 degrees)
* Always verify your answer by substituting back into the original expressions

* Practice with different scenarios to strengthen problem-solving skills

By mastering these steps, you’ll be well-equipped to tackle various angle-related algebra problems

efficiently.

In summary, if the measures of two angles are (x + 20) degrees and (3x - 36) degrees and they are
supplementary, the value of x is 49. For other relationships, adjust the sum accordingly and follow the
same algebraic process to find the correct x. Understanding these methods enhances your grasp of

geometry and algebra, making complex angle problems manageable and straightforward.



Frequently Asked Questions

What is the relationship between the two angles given in the problem?

The problem suggests that the two angles are related, possibly supplementary or complementary, but

the specific relationship needs to be identified based on the given information.

How do you set up an equation to find the value of x using the given
angles?

If the angles are supplementary, set their sum equal to 180 degrees: (x + 20) + (3x - 36) = 180. If they

are complementary, set their sum equal to 90 degrees: (x + 20) + (3x - 36) = 90.

What is the solution for x if the angles are supplementary?

If the angles are supplementary: (x + 20) + (3x - 36) = 180. Simplify: x + 20 + 3x - 36 = 180, which
simplifies to 4x - 16 = 180. Add 16 to both sides: 4x = 196. Divide both sides by 4: x = 49.

What is the solution for x if the angles are complementary?

If the angles are complementary: (x + 20) + (3x - 36) = 90. Simplify: x + 20 + 3x - 36 = 90, which
simplifies to 4x - 16 = 90. Add 16 to both sides: 4x = 106. Divide both sides by 4: x = 26.5.

Which value of x is correct if the measures of the angles are both
positive and less than 180 degrees?

Both solutions are positive and less than 180 degrees; however, the context (whether angles are
supplementary or complementary) determines the correct value. If the angles are supplementary, x =

49; if complementary, x = 26.5.



How can you verify the value of x by calculating the angles?

Plug the value of x back into the angle expressions: for x=49, angles are 69° and 111°, which sum to
180° (supplementary). For x=26.5, angles are approximately 46.5° and 39°, which sum to about 85.5°,

close to 90°, indicating complementary angles. Verify based on the problem context.

Additional Resources

The Measures Of Two Angles Are (x+20) Degrees And (3x-36) Degrees. What Is The Value Of X If

These Two

Understanding the relationships between angles is a fundamental aspect of geometry, essential not
only for academic pursuits but also for practical applications in fields ranging from engineering to
architecture. When presented with algebraic expressions describing angles, one of the key skills is to
determine the value of the variable involved, such as ‘x’. In this article, we examine a common
problem: given two angles with measures expressed as algebraic formulas, how do we find the value
of ‘x’ based on their properties? Specifically, we analyze the problem where the measures of two
angles are (x + 20) degrees and (3x - 36) degrees, and explore how to determine the value of ‘x’

depending on their relationship.

Understanding the Problem: Angles and Their Relationships

Before delving into calculations, it is crucial to understand what is being asked and the context of

angle relationships in geometry.

Angles and Their Measures

Angles are formed when two lines meet at a point. The measure of an angle indicates the amount of

rotation needed to align one side with the other, measured in degrees. When given algebraic



expressions like (x + 20) and (3x - 36), these represent the measures of two unknown angles, with ‘x’

as an unknown variable.

Types of Relationships Between Angles

Angles can relate to each other in several ways:

- Complementary angles: Sum to 90 degrees.

- Supplementary angles: Sum to 180 degrees.

- Vertical (opposite) angles: Equal to each other.

- Adjacent angles forming a straight line: Supplementary.

- Angles in a triangle: Sum to 180 degrees.

The specific relationship between the two angles in question determines how to set up the equation to

find ‘x’.

Identifying the Relationship: What Do We Know?

The problem as initially posed introduces two angles with measures expressed algebraically: (x + 20)
degrees and (3x - 36) degrees. However, to proceed, it is essential to clarify the relationship between

these two angles. Common scenarios include:

- The angles are adjacent and supplementary, summing to 180°.
- The angles are complementary, summing to 90°.
- The angles are vertical, and therefore equal.

- The problem involves other specific relationships.

Since the problem statement is partial, the most common assumption in such algebraic angle problems

is that these two angles are either supplementary or equal. Let’s explore both possibilities.



Scenario 1: The Angles Are Supplementary

If these two angles are supplementary, their measures sum to 180 degrees:

(x + 20) + (3 - 36) = 180

Scenario 2: The Angles Are Equal (Vertical Angles)

If the angles are vertical angles, then:
x + 20 =3x - 36

The subsequent sections will detail how to find ‘X’ under each scenario.

Solving for X When Angles Are Supplementary

Suppose the two angles are supplementary, meaning their measures add up to 180 degrees. Setting

up the equation:
(x +20) + (3x - 36) = 180
Step 1: Combine Like Terms

- X + 3x = 4x

-20-36 =-16
So, the equation simplifies to:

4x - 16 = 180



Step 2: Isolate the Variable
Add 16 to both sides:

4x =180 + 16
4x = 196

Step 3: Solve for x
Divide both sides by 4

X=196/4
X =49

Result: The value of ‘X’ is 49 when the angles are supplementary.
Verification:
Calculate the angles:

- First angle: x + 20 = 49 + 20 = 69°
- Second angle: 3x - 36 = 3(49) - 36 = 147 - 36 = 111°

Sum: 69° + 111° = 180°, confirming the assumption.

Solving for X When Angles Are Vertical (Equal)

In the alternative scenario, the angles are vertical angles and therefore equal:

x +20=3x-36



Step 1: Bring all ‘x’ terms to one side

Subtract x from both sides:

20=3x-36-Xx

Simplify:

20 =2x - 36

Step 2: Isolate ‘X’

Add 36 to both sides:

20 + 36 = 2x

56 = 2x

Divide both sides by 2:

x=56/2=28

Result: The value of ‘X’ is 28 when the angles are equal.

Verification:

Calculate the angles:

- First angle: x + 20 = 28 + 20 = 48°
- Second angle: 3x - 36 = 3(28) - 36 = 84 - 36 = 48°



Since both angles are equal, the assumption holds.

Implications and Practical Applications

Understanding how to find ‘x’ based on the relationship between angles is not merely an academic

exercise. It has practical implications in various fields:

- Construction and Architecture: Accurate calculations of angles ensure structures are built correctly,
requiring precise knowledge of angle measures.

- Engineering Design: Mechanical components often involve angles that must satisfy specific
relationships, necessitating algebraic solutions.

- Navigation and Astronomy: Calculating angles between celestial bodies or navigation paths involves
similar principles.

- Education and Testing: Mastery of these algebraic techniques is fundamental for standardized tests

and academic progression.

Key Takeaways and Tips for Students

- Always identify the relationship between the angles before setting up an equation.

- Confirm assumptions with the context of the problem; if the problem specifies the angles are
adjacent, vertical, or supplementary, use that to guide your equation.

- Simplify expressions step-by-step, combining like terms carefully.

- Verify your solutions by substituting ‘x’ back into the original expressions to ensure the angles satisfy
the given relationship.

- Practice with various angle relationships to build confidence and versatility in problem-solving.



Conclusion

Determining the value of ‘X’ in angle problems involving algebraic expressions requires a clear
understanding of the relationships between the angles. Whether they are supplementary,
complementary, or equal, setting up the correct equation is the key step. In the case of the angles (x +
20) degrees and (3x - 36) degrees, the most common scenarios lead us to find that ‘x’ equals 49 or
28, depending on their relationship. Mastery of these concepts enhances not only mathematical
proficiency but also practical problem-solving skills applicable across numerous disciplines. By carefully
analyzing the problem, establishing the correct relationship, and systematically solving the equation,
students can confidently navigate the complexities of angle algebra and apply these techniques to real-

world situations.
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