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Understanding how to solve for specific values in linear equations is an essential skill in algebra. In

this article, we will explore how to find the value of \( X \) when \( Y \) is given, specifically focusing on

the equation \( Y = \frac{3}{4}X - 2 \frac{1}{2} \), and determining when \( Y = 2 \). We will break down

the steps involved in solving such equations, explain key concepts, and provide additional tips for

mastering similar problems.

---

Understanding the Given Equation

Before diving into solving for \( X \), it's important to understand the structure of the equation:

\[ Y = \frac{3}{4}X - 2 \frac{1}{2} \]

This is a linear equation in slope-intercept form, where:

- \( Y \) is the dependent variable.

- \( X \) is the independent variable.

- \( \frac{3}{4} \) is the slope of the line.

- \( - 2 \frac{1}{2} \) (which is \( - 2.5 \)) is the y-intercept, the point where the line crosses the y-axis.

Linear equations like this describe straight lines on a coordinate plane, and solving for \( X \) when \( Y

\) is known involves algebraic manipulation.



---

Step-by-Step Process to Find \( X \) When \( Y = 2 \)

Let's proceed step-by-step to determine the value of \( X \) given that \( Y = 2 \).

Step 1: Write Down the Known Values

Our goal:

- Find \( X \) when \( Y = 2 \).

Given:

\[ Y = \frac{3}{4}X - 2.5 \]

Set \( Y = 2 \):

\[ 2 = \frac{3}{4}X - 2.5 \]

Step 2: Isolate the Term Containing \( X \)

To solve for \( X \), first add 2.5 to both sides to isolate the term with \( X \):

\[ 2 + 2.5 = \frac{3}{4}X \]

Calculate the sum:



\[ 4.5 = \frac{3}{4}X \]

Step 3: Solve for \( X \)

Now, to find \( X \), multiply both sides by the reciprocal of \( \frac{3}{4} \), which is \( \frac{4}{3} \):

\[ X = 4.5 \times \frac{4}{3} \]

Simplify the multiplication:

\[ X = \frac{4.5 \times 4}{3} \]

Calculate numerator:

\[ 4.5 \times 4 = 18 \]

Divide by 3:

\[ X = \frac{18}{3} = 6 \]

Result:

\[ \boxed{X = 6} \]

Thus, when \( Y = 2 \), the corresponding \( X \) value is 6.

---



Additional Considerations in Solving Linear Equations

While the previous example was straightforward, real-world problems can sometimes be more

complex. Here are some additional considerations and tips:

Handling Fractions and Mixed Numbers

- Always convert mixed numbers to improper fractions for ease of calculation.

- For example, \( -2 \frac{1}{2} \) becomes \( -\frac{5}{2} \).

Simplifying Calculations

- Use a common denominator when adding or subtracting fractions.

- When multiplying fractions, multiply numerators and denominators directly.

Verifying Your Solution

- Substitute the found value of \( X \) back into the original equation to check if it yields \( Y = 2 \).

Check:

\[ Y = \frac{3}{4} \times 6 - 2.5 \]

\[ Y = \frac{3}{4} \times 6 = \frac{3 \times 6}{4} = \frac{18}{4} = 4.5 \]

\[ Y = 4.5 - 2.5 = 2 \]

Since the calculation confirms \( Y = 2 \), the solution is correct.



---

Real-Life Applications of Solving for \( X \) in Linear Equations

Understanding how to find specific values in linear equations is vital across various fields. Here are

some practical applications:

1. Business and Economics

- Calculating break-even points where profit or loss reaches zero.

- Determining production levels needed to achieve target revenues.

2. Science and Engineering

- Modeling relationships between variables, such as speed and time.

- Calculating the necessary input to achieve desired output.

3. Personal Finance

- Figuring out how much money to deposit to reach a savings goal in a specific timeframe.

---



Practice Problems to Reinforce Learning

Engaging with practice problems helps solidify understanding. Here are some exercises similar to the

main problem:

Given \( Y = 2X + 5 \), find \( X \) when \( Y = 11 \).1.

For the equation \( Y = -\frac{2}{3}X + 4 \), determine \( X \) when \( Y = 1 \).2.

Given \( Y = \frac{5}{2}X - 3 \), find the \( X \) value when \( Y = 0 \).3.

---

Conclusion

Mastering the process of solving linear equations for specific variables is an essential part of algebra

that underpins many advanced math concepts and real-world applications. In the specific example of \(

Y = \frac{3}{4}X - 2 \frac{1}{2} \), we demonstrated how to find \( X \) when \( Y = 2 \), arriving at \( X =

6 \). Remember to carefully manipulate equations, perform inverse operations, and verify your

solutions to build confidence and accuracy in solving similar problems.

By practicing these techniques, you'll enhance your problem-solving skills and develop a stronger

understanding of the relationships between variables in linear equations. Whether in academics,

professional settings, or everyday life, these skills are invaluable tools for analyzing and interpreting

data effectively.



Frequently Asked Questions

What is the equation given in the problem?

The equation is Y = (3/4)X - 2 1/2.

How do you convert the mixed number - 2 1/2 to an improper

fraction?

Convert - 2 1/2 to - 5/2 by multiplying 2 by 2 and adding 1, then applying the negative sign.

What value of Y are we solving for in this problem?

We are solving for when Y equals 2.

How do you set up the equation to find X when Y = 2?

Substitute Y = 2 into the equation: 2 = (3/4)X - 5/2.

What is the first step to solve for X in the equation 2 = (3/4)X -

5/2?

Add 5/2 to both sides to isolate the term with X: 2 + 5/2 = (3/4)X.

How do you simplify 2 + 5/2?

Express 2 as 4/2, then add: 4/2 + 5/2 = 9/2.

What is the value of X when Y = 2?

X = (4/3) (9/2) = (4 9) / (3 2) = 36 / 6 = 6.



Additional Resources

For The Equation y = 3/4 x - 2 1/2 Find When y = 2

---

Introduction

Mathematics, often regarded as the universal language, offers a plethora of tools to solve real-world

problems. Among these, linear equations stand out for their simplicity and wide-ranging

applications—from economics to engineering. One common task involves finding specific points on a

line defined by an equation, such as determining the value of x when y reaches a certain value. In this

detailed analysis, we focus on the problem: For the equation y = 3/4 x - 2 1/2, find when y = 2. This

seemingly straightforward question opens the door to exploring the foundational principles of algebra,

the mechanics of solving linear equations, and the importance of precise calculation.

---

Understanding the Equation

The equation provided is:

\[ y = \frac{3}{4} x - 2 \frac{1}{2} \]

which can be rewritten in a more algebraically standard form as:

\[ y = \frac{3}{4} x - \frac{5}{2} \]

since \(2 \frac{1}{2}\) equals \(\frac{5}{2}\).

This equation describes a straight line with a slope of \(\frac{3}{4}\) and a y-intercept of \(-\frac{5}{2}\).



Significance of the Slope and Intercept

- Slope (\(\frac{3}{4}\)): Indicates that for every 4 units increase in \(x\), \(y\) increases by 3 units.

- Y-intercept (\(-\frac{5}{2}\)): The point where the line crosses the y-axis, corresponding to \(x=0\).

---

The Core Problem: Finding x When y = 2

The primary task is to determine the value of \(x\) such that:

\[ y = 2 \]

Substituting into the equation:

\[ 2 = \frac{3}{4} x - \frac{5}{2} \]

This problem exemplifies a fundamental algebraic process: isolating the variable \(x\).

---

Step-by-Step Solution

Step 1: Isolate the term with \(x\)

Add \(\frac{5}{2}\) to both sides to move constants to one side:

\[ 2 + \frac{5}{2} = \frac{3}{4} x \]

To combine the left side, express 2 as a fraction with denominator 2:



\[ 2 = \frac{4}{2} \]

Thus:

\[ \frac{4}{2} + \frac{5}{2} = \frac{3}{4} x \]

Adding numerators:

\[ \frac{4 + 5}{2} = \frac{3}{4} x \]

which simplifies to:

\[ \frac{9}{2} = \frac{3}{4} x \]

Step 2: Solve for \(x\)

To isolate \(x\), multiply both sides by the reciprocal of \(\frac{3}{4}\), which is \(\frac{4}{3}\):

\[ x = \frac{9}{2} \times \frac{4}{3} \]

Multiplying numerators and denominators:

\[ x = \frac{9 \times 4}{2 \times 3} \]

Simplify numerator:

\[ 9 \times 4 = 36 \]

and denominator:

\[ 2 \times 3 = 6 \]



Thus:

\[ x = \frac{36}{6} = 6 \]

---

Final Answer

When \( y = 2 \), the corresponding value of \( x \) is 6.

This means the point \((6, 2)\) lies on the line described by the equation \( y = \frac{3}{4} x - \frac{5}{2}

\).

---

Verifying the Result

It's always prudent to verify the solution by substituting \(x=6\) back into the original equation:

\[ y = \frac{3}{4} \times 6 - \frac{5}{2} \]

Calculate:

\[ \frac{3}{4} \times 6 = \frac{3 \times 6}{4} = \frac{18}{4} = \frac{9}{2} \]

Subtract:

\[ \frac{9}{2} - \frac{5}{2} = \frac{9 - 5}{2} = \frac{4}{2} = 2 \]

As expected, the calculation confirms the correctness of the solution.



---

Broader Implications and Applications

Practical Significance

Understanding how to find specific points on a line is essential in various fields:

- Economics: Determining the quantity of goods when the profit or cost reaches a certain level.

- Physics: Calculating position or velocity at specific times.

- Engineering: Analyzing the behavior of systems modeled by linear relationships.

Educational Importance

Mastering such problems enhances critical thinking, logical reasoning, and algebraic fluency. It builds a

foundation for more complex mathematical concepts such as systems of equations, inequalities, and

nonlinear functions.

---

Common Challenges and Misconceptions

While the problem appears simple, learners often encounter pitfalls such as:

- Mismanaging fractions: Confusing numerator and denominator or mishandling fraction addition.

- Sign errors: Forgetting to include the negative sign in the intercept.

- Incorrect reciprocal calculation: Flipping the fraction incorrectly when solving for \(x\).

To avoid these errors, systematic approaches and careful arithmetic are crucial.

---



Extending the Problem: Additional Questions

Beyond the immediate question, students and researchers might explore:

- What is the value of \(x\) when \(y\) is other than 2?

- Plotting the line to visualize the point \((6, 2)\).

- Analyzing the rate of change implied by the slope.

- Investigating the line's behavior as \(x\) approaches infinity or negative infinity.

These extensions deepen understanding and foster analytical skills.

---

Conclusion

The investigation into For The Equation y = 3/4 x - 2 1/2 Find When y = 2 demonstrates the elegance

and utility of algebraic problem-solving. By systematically manipulating the equation, we find that at

\(x=6\), the line reaches \(y=2\). This process underscores the importance of precise calculations, the

value of verifying solutions, and the broader significance of linear equations across disciplines. As

foundational tools, such equations serve as stepping stones to more advanced mathematical concepts,

emphasizing their enduring relevance in both academic and real-world contexts.

---
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Note: This detailed exploration aims to provide clarity, accuracy, and context, illustrating the

importance of methodical problem-solving in mathematics.
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