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Introduction to Triangle Interior Angles

Understanding the angles within a triangle is fundamental in geometry. Every triangle, regardless of its shape or
size, has a sum of interior angles that always equals 180 degrees. This basic property serves as the
foundation for solving many geometric problems, including finding unknown angle measures when provided with
algebraic expressions. In this article, we explore a specific problem involving the interior angles of a triangle
with measures given as 100 degrees, (4y + 25) degrees, and (3y + 20) degrees, and aim to determine the value of
the variable y.

---

The Core Concept: Sum of Interior Angles of a Triangle

Sum of Angles in a Triangle

The sum of the interior angles in any triangle is a constant:

- Sum of interior angles = 180 degrees

This property is crucial because it allows us to set up an equation when the angles are expressed
algebraically.

Applying the Concept to the Given Problem

Given the three angles:
- First angle: 100 degrees
- Second angle: (4y + 25) degrees
- Third angle: (3y + 20) degrees

Since these are the interior angles of the same triangle, their sum must be 180 degrees:

\[ 100 + (4y + 25) + (3y + 20) = 180 \]

---

Formulating the Equation



Step-by-Step Construction

To find the value of y, combine like terms:

1. Write the sum:

\[ 100 + (4y + 25) + (3y + 20) = 180 \]

2. Remove parentheses:

\[ 100 + 4y + 25 + 3y + 20 = 180 \]

3. Group like terms:

\[ (100 + 25 + 20) + (4y + 3y) = 180 \]

4. Simplify:

\[ 145 + 7y = 180 \]

Now, the equation is straightforward to solve.

---

Solving for Y

Isolating the Variable

To find y, perform the following steps:

1. Subtract 145 from both sides:

\[ 7y = 180 - 145 \]

\[ 7y = 35 \]

2. Divide both sides by 7:

\[ y = \frac{35}{7} \]

\[ y = 5 \]

Therefore, the value of y is 5.

---

Verification of the Solution



Calculating Each Angle

Substitute y = 5 into the expressions for the angles:

- First angle: 100 degrees (given)
- Second angle: (4 5) + 25 = 20 + 25 = 45 degrees
- Third angle: (3 5) + 20 = 15 + 20 = 35 degrees

Checking the Sum

Sum these angles:

\[ 100 + 45 + 35 = 180 \]

Since the sum equals 180 degrees, the solution y = 5 is confirmed as correct.

---

Implications and Applications

Understanding Geometric Relationships

The process demonstrated showcases how algebra and geometry intertwine. Recognizing that the sum of interior
angles is 180 degrees provides a powerful tool for solving problems involving unknown angle measures
expressed algebraically.

Real-World Applications

- Architectural Design: Ensuring the angles of structural components add up correctly.
- Engineering: Calculating angles in mechanical components or pathways.
- Navigation and Mapping: Determining directions and angles in triangulation methods.

---

Summary of Key Points

- The sum of interior angles of a triangle is always 180 degrees.
- When angles are expressed algebraically, set up an equation sum to 180.
- Combine like terms to simplify the equation.
- Solve for y algebraically.
- Verify by substituting back into the original expressions.
- The value of y in this problem is 5.

---



Conclusion

In conclusion, solving for the variable y in the context of a triangle's interior angles involves applying
fundamental geometric principles combined with algebraic techniques. By recognizing that the sum of the angles
must be 180 degrees and carefully simplifying the resulting equation, we find that y equals 5. This problem
exemplifies the importance of understanding basic properties of geometric figures and their algebraic
representations, enabling us to solve a wide variety of similar problems efficiently.

---

Additional Practice Problems

Given a triangle with angles 80°, (2x + 30)°, and (x + 20)°, find the value of x.

If one angle of a triangle measures (5y - 10)°, and the other two are 50° and 60°, what is the measure
of y?

In a triangle, the angles are in the ratio 2:3:4. Find the measure of each angle.

Engaging with such problems enhances understanding of geometric properties and strengthens algebraic problem-
solving skills.

Frequently Asked Questions

What is the value of y if the interior angles of a triangle are 100°, (4y +
25)°, and (3y + 20)°?

The value of y is 15.

How do you find the value of y in a triangle with angles 100°, (4y + 25)°,
and (3y + 20)°?

You set up the equation: 100 + (4y + 25) + (3y + 20) = 180°, then solve for y.

What is the step-by-step process to determine y in the given triangle angles?

Add all angles: 100 + 4y + 25 + 3y + 20 = 180°, combine like terms: 100 + 25 + 20 + 7y = 180°, simplify to
145 + 7y = 180°, then solve for y: 7y = 35°, y = 5.

Are the interior angles given compatible with the triangle angle sum theorem?

Yes, because their sum equals 180° when y is correctly calculated, confirming they form a triangle.

What is the significance of solving for y in this triangle problem?

It helps determine the exact measures of the unknown angles, ensuring the angles form a valid triangle.



Can the value of y be negative in this context?

No, since angles in a triangle must be positive, y should be a positive value, which in this case is 5.

What is the final measure of each angle after finding y?

With y = 5, the angles are 100°, (4×5 + 25)° = 45°, and (3×5 + 20)° = 35°.

Additional Resources
The interior angles of a triangle have measures 100°, (4y + 25)°, and (3y + 20)°. What is the value of y? This
question involves understanding the fundamental properties of triangles and applying algebraic techniques to
find the unknown variable. When analyzing the interior angles of a triangle, the key principle to remember is that
the sum of the interior angles always equals 180°. By setting up an equation based on this property, we can
solve for the variable y, which then allows us to find the measures of the individual angles.

---

Understanding the Problem

At first glance, the problem provides three angles of a triangle:

- One angle measuring 100°
- The second angle measuring (4y + 25)°
- The third angle measuring (3y + 20)°

Our goal is to determine the value of y based on these measurements.

---

Fundamental Concept: Sum of Interior Angles in a Triangle

In any triangle, the sum of the interior angles is always 180°. This is a fundamental geometric principle that
applies universally, regardless of the type or size of the triangle. Mathematically, this is expressed as:

```
angle1 + angle2 + angle3 = 180°
```

In this problem, substituting the known angles gives us:

```
100° + (4y + 25)° + (3y + 20)° = 180°
```

Our task is to solve this equation for y.

---

Step-by-Step Solution Process

Step 1: Write the equation based on the angle measures

```
100 + (4y + 25) + (3y + 20) = 180
```



Step 2: Combine like terms

First, remove the parentheses and combine the constants and the terms with y separately:

- Constants: 100 + 25 + 20
- y-terms: 4y + 3y

Calculating:

```
(100 + 25 + 20) + (4y + 3y) = 180
```

which simplifies to:

```
145 + 7y = 180
```

Step 3: Isolate the variable y

Subtract 145 from both sides:

```
7y = 180 - 145
```

```
7y = 35
```

Step 4: Solve for y

Divide both sides by 7:

```
y = 35 / 7
```

```
y = 5
```

---

Verifying the Solution

It's always good practice to verify your solution by calculating the individual angles and ensuring their sum
equals 180°.

- Calculate (4y + 25):

```
4 5 + 25 = 20 + 25 = 45°
```

- Calculate (3y + 20):

```



3 5 + 20 = 15 + 20 = 35°
```

- Sum all angles:

```
100 + 45 + 35 = 180°
```

Since the sum equals 180°, our value y = 5 is correct.

---

Final Answer

The value of y is 5.

---

Additional Insights and Practice

Understanding how to work with algebraic expressions in geometric contexts is crucial for solving similar
problems. Here are some tips and common steps to approach such questions:

Tips for Solving for Variables in Triangle Angles

- Always recall the fundamental property: The sum of interior angles in a triangle is 180°.
- Set up an algebraic equation: Replace the angles with their expressions, including the variable.
- Combine like terms carefully: Be meticulous with parentheses and signs.
- Solve for the variable step-by-step: Isolate the variable to one side for clarity.
- Verify your solution: Substitute back to ensure the sum of angles is 180°.

Practice Problems

1. The angles of a triangle are (2x + 10)°, (x + 30)°, and 50°. Find x.
2. If one interior angle of a triangle measures 2y°, and the other two angles measure 3y + 20° and 4y - 10°,
find y.
3. A triangle has angles measuring (5a - 15)°, (3a + 25)°, and (a + 35)°. What is the value of a?

---

Conclusion

Understanding how to determine the value of variables like y in geometric problems hinges on grasping the
fundamental properties of triangles and applying algebraic techniques. With practice, solving for unknowns
becomes more intuitive, allowing you to tackle more complex geometric problems with confidence. Remember,
always verify your solutions to ensure they satisfy the original conditions — in this case, confirming that the
angles sum to 180° sustains the integrity of your answer.
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