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Solving for the variables \( x \) and \( y \) in an equation that involves multiple fractions and
equalities can seem daunting at first glance. The equation presented—"2y = 3x - 14x/y + 9y/x =
15"—appears to combine several expressions, and understanding how to approach such a problem
requires a systematic method. This article aims to guide you through the process of solving for \( x \)
and \( y \) step-by-step, breaking down complex algebraic manipulations into manageable parts, and
providing clarity on the methods involved.

---

Understanding the Equation Structure

Before diving into solving, it's crucial to analyze and interpret the equation correctly. The expression
provided combines several terms with fractions and an equality:

> 2y = 3x - 14x/y + 9y/x = 15

At first glance, it looks like a chained equality, which can be confusing. Typically, such an expression
might mean that:

\. The entire expression evaluates to 15, or

\. There are two equalities:

1. \( 2y = 3x - 14x/y + 9y/x \)

2. \( 3x - 14x/y + 9y/x = 15 \)

Given the structure, the most reasonable interpretation is that the entire expression simplifies to 15,
which implies:

\[
2y = 3x - \frac{14x}{y} + \frac{9y}{x} = 15
\]

This suggests that:

\[
2y = 15
\]

and

\[



3x - \frac{14x}{y} + \frac{9y}{x} = 15
\]

However, to be precise, the more common scenario is that the expression is:

\[
2y = 3x - \frac{14x}{y} + \frac{9y}{x}
\]

and the entire expression equals 15, i.e.,

\[
2y = 15
\]

and

\[
3x - \frac{14x}{y} + \frac{9y}{x} = 15
\]

Thus, the problem reduces to solving these two equations separately, which are interconnected, for
the unknowns \( x \) and \( y \).

---

Step 1: Extracting the Equations

Based on the interpretation, the two key equations are:

Equation 1:
\[
2y = 15
\]

which simplifies directly to find \( y \):

\[
y = \frac{15}{2} = 7.5
\]

Equation 2:
\[
3x - \frac{14x}{y} + \frac{9y}{x} = 15
\]



Given that \( y = 7.5 \), we can substitute this value into Equation 2 to find \( x \).

---

Step 2: Solving for \( x \) Using the Substituted
Equation

Substitute \( y = 7.5 \) into the second equation:

\[
3x - \frac{14x}{7.5} + \frac{9 \times 7.5}{x} = 15
\]

Simplify each term:

- \( \frac{14x}{7.5} \):
\[
\frac{14x}{7.5} = \frac{14x}{\frac{15}{2}} = 14x \times \frac{2}{15} = \frac{28x}{15}
\]

- \( \frac{9 \times 7.5}{x} \):
\[
9 \times 7.5 = 67.5
\]

So, the equation becomes:

\[
3x - \frac{28x}{15} + \frac{67.5}{x} = 15
\]

Next, multiply through the entire equation by \( x \) to clear denominators:

\[
x \times 3x - x \times \frac{28x}{15} + x \times \frac{67.5}{x} = 15x
\]

Simplify each term:

- \( 3x^2 \)
- \( \frac{28x^2}{15} \)
- \( 67.5 \)

The equation now is:

\[
3x^2 - \frac{28x^2}{15} + 67.5 = 15x
\]



To combine the quadratic terms, express all over a common denominator (15):

\[
\frac{45x^2}{15} - \frac{28x^2}{15} + 67.5 = 15x
\]

Simplify:

\[
\frac{45x^2 - 28x^2}{15} + 67.5 = 15x
\]

\[
\frac{17x^2}{15} + 67.5 = 15x
\]

Multiply through by 15 to clear the denominator:

\[
17x^2 + 15 \times 67.5 = 15 \times 15x
\]

Calculate:

- \( 15 \times 67.5 = 1012.5 \)
- \( 15 \times 15x = 225x \)

So the quadratic equation becomes:

\[
17x^2 + 1012.5 = 225x
\]

Bring all to one side:

\[
17x^2 - 225x + 1012.5 = 0
\]

---

Step 3: Solving the Quadratic Equation for \( x \)

The quadratic is:

\[
17x^2 - 225x + 1012.5 = 0
\]



Apply the quadratic formula:

\[
x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}
\]

where:

- \( a = 17 \)
- \( b = -225 \)
- \( c = 1012.5 \)

Calculate discriminant:

\[
D = b^2 - 4ac = (-225)^2 - 4 \times 17 \times 1012.5
\]

Compute each term:

- \( (-225)^2 = 50625 \)
- \( 4 \times 17 = 68 \)
- \( 68 \times 1012.5 = 68 \times 1012.5 \)

Calculate \( 68 \times 1012.5 \):

\[
68 \times 1012.5 = (68 \times 1000) + (68 \times 12.5) = 68,000 + 850 = 68,850
\]

Now, the discriminant:

\[
D = 50,625 - 68,850 = -18,225
\]

Since the discriminant is negative, there are no real solutions for \( x \).

---

Implication and Interpretation

The negative discriminant indicates that there are no real solutions for \( x \) when \( y = 7.5 \),
which was derived from the initial assumption \( 2y = 15 \).

This suggests that the interpretation of the original equation may require reevaluation; perhaps the
equal signs connect different parts or the equation is meant to be a compound expression rather
than a chain of equalities.



---

Alternative Interpretation and Approach

Given the complexity and potential ambiguity, another approach is to consider the original
expression as a single algebraic entity:

> 2y = 3x - 14x/y + 9y/x = 15

which may imply that the entire expression:

\[
2y = 15
\]
and
\[
3x - 14x/y + 9y/x = 15
\]

are separate equations.

If so, the solution for \( y \) is:

\[
y = \frac{15}{2} = 7.5
\]

and substituting into the second gives a quadratic in \( x \) with no real solutions, as shown.

Therefore, the problem might be structured differently, or perhaps contains a typo or missing
context.

---

Summary and Final Remarks

- When solving equations involving multiple fractions and variables, it’s crucial to clarify the
structure and interpretation of the expressions.
- Substituting known values simplifies the process but can lead to complex or unsolvable equations if
assumptions are incorrect.
- The quadratic equation derived indicates no real solutions for \( x \) when \( y = 7.5 \), suggesting
the original problem may require reconsideration or additional information.

Key Takeaways:

- Always verify the structure of complex algebraic expressions.



- Break down the problem into smaller, manageable equations.
- Use substitution to simplify and analyze solutions.
- Be prepared for the possibility of no real solutions, especially when discriminants are negative.

---

Conclusion

Solving for \( x \) and \( y \) in equations involving multiple fractions and equalities demands careful
analysis, strategic substitution, and algebraic manipulation. In the specific problem "2y =

Frequently Asked Questions

How do I solve the equation 2y = 3x - 14x/y + 9y/x = 15 to find
the values of x and y?
First, recognize that the equation appears to have multiple parts; to find x and y, set the expressions
equal to 15 and solve systematically. Rearrange and combine like terms, then use substitution or
elimination methods to solve for x and y.

What steps should I follow to solve the equation 2y = 3x -
14x/y + 9y/x = 15 for x and y?
Step 1: Clarify the equation's structure—if it's a chain of equalities, treat it as a single equation
equal to 15. Step 2: Multiply through by denominators to clear fractions. Step 3: Rearrange into
standard form and solve for one variable in terms of the other, then substitute back to find numerical
values.

Can substitution method be used to solve the equation 2y = 3x
- 14x/y + 9y/x = 15? If so, how?
Yes, substitution can be used. For example, express y in terms of x or vice versa from one part of the
equation, then substitute into the other parts to reduce to a single variable and solve accordingly.

Are there any common mistakes to avoid when solving the
equation 2y = 3x - 14x/y + 9y/x = 15?
Yes, common mistakes include not properly clearing fractions, mixing up the chain of equalities, or
incorrectly simplifying terms. Double-check steps involving multiplication by denominators to avoid
errors.



What is the final step after setting up the equations to find x
and y from 2y = 3x - 14x/y + 9y/x = 15?
The final step is to solve the resulting system of equations—either by substitution, elimination, or
numerical methods—to determine the values of x and y that satisfy the original equation.

Additional Resources
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In the realm of algebra and mathematical problem-solving, equations that involve multiple variables
and complex fractions often challenge even seasoned mathematicians. One such intriguing problem
is expressed as:

2y = 3x - 14x/y + 9y/x = 15

At first glance, the equation may appear convoluted, but with systematic analysis and strategic
manipulation, solutions for the variables x and y can be uncovered. This article aims to dissect this
equation, clarify the steps involved in solving for x and y, and provide insights into the methodology
used to approach such multifaceted algebraic challenges.

---

Understanding the Equation: Clarifying the Problem Statement

Before diving into algebraic manipulations, it is crucial to interpret the given expression correctly.
The statement:

2y = 3x - 14x/y + 9y/x = 15

can be ambiguous if read hastily. It appears to combine multiple parts, but the most logical
interpretation is that the entire expression:

2y = 3x - (14x)/y + (9y)/x

is equal to 15. In other words, the equation can be viewed as:

2y = 3x - (14x)/y + (9y)/x

and this entire expression is set equal to 15. This leads us to the key equation:

2y = 3x - (14x)/y + (9y)/x = 15

which suggests that:

2y = 15

and



3x - (14x)/y + (9y)/x = 15

or alternatively, that the entire right-hand side equals 15. To clarify, the most coherent
interpretation is:

2y = 15

and

3x - (14x)/y + (9y)/x = 15

This bifurcation allows us to analyze the problem in parts.

Therefore, the problem reduces to solving the following two equations:

1. 2y = 15

2. 3x - (14x)/y + (9y)/x = 15

---

Step 1: Solving for y from the First Equation

The first step involves solving for y:

2y = 15

Divide both sides by 2:

y = 15 / 2

y = 7.5

This straightforward solution provides a numerical value for y, which simplifies the second equation
significantly.

---

Step 2: Substituting y into the Second Equation

Having found y = 7.5, the next step is to substitute this into the second equation:

3x - (14x)/y + (9y)/x = 15

Substituting y = 7.5:

3x - (14x)/7.5 + (9 7.5)/x = 15

Calculate each term:

- (14x)/7.5:



Since 14/7.5 ≈ 1.8667, we have:

(14x)/7.5 ≈ 1.8667x

- (9 7.5)/x:

9 7.5 = 67.5, so:

67.5 / x

Now, the equation becomes:

3x - 1.8667x + 67.5 / x = 15

Combine like terms:

(3x - 1.8667x) + 67.5 / x = 15

which simplifies to:

1.1333x + 67.5 / x = 15

---

Step 3: Solving for x

The resulting equation:

1.1333x + 67.5 / x = 15

is a nonlinear equation involving x and 1/x. To solve it, multiply through by x to clear the
denominator:

x (1.1333x) + x (67.5 / x) = 15x

which simplifies to:

1.1333x^2 + 67.5 = 15x

Rearranged into standard quadratic form:

1.1333x^2 - 15x + 67.5 = 0

This quadratic equation can be solved using the quadratic formula:

x = [ -b ± √(b² - 4ac) ] / (2a)

where:

- a = 1.1333
- b = -15



- c = 67.5

Calculating discriminant:

D = b² - 4ac

D = (-15)² - 4 1.1333 67.5

Calculate each term:

- (-15)² = 225
- 4 1.1333 67.5 ≈ 4 1.1333 67.5

First, 4 1.1333 ≈ 4.5332

Then, 4.5332 67.5 ≈ 306.2

So,

D ≈ 225 - 306.2 ≈ -81.2

Since the discriminant is negative (D ≈ -81.2), the quadratic equation has no real solutions for x.

---

Implication of the Discriminant Analysis

The negative discriminant indicates that, under the current assumptions, x does not have real
solutions when y = 7.5. This suggests that the initial interpretation might need refinement.

Alternative Approach:

Given the ambiguity, perhaps the original expression intends for the entire equation to be set equal
to 15, with the parts separated, or perhaps the expression is a chain of equalities. To clarify, suppose
the equation is:

2y = 3x - (14x)/y + (9y)/x

and this entire expression equals 15:

2y = 15

and

3x - (14x)/y + (9y)/x = 15

which we've already analyzed.

Alternatively, if the original problem is:

2y = 3x - (14x)/y + (9y)/x



and this entire expression equals 15, then perhaps the entire left side equals 15.

In that case, the problem reduces to solving:

2y = 15

and

3x - (14x)/y + (9y)/x = 15

which we've shown leads to complex solutions.

---

Alternative Method: Reconsidering the Equation Structure

Suppose the problem is a single complex equation:

2y = 3x - (14x)/y + (9y)/x = 15

and the entire expression is equal to 15, meaning:

2y = 15

and

3x - (14x)/y + (9y)/x = 15

which we've already addressed.

Alternatively, if the problem's formatting suggests an equation chain:

2y = 3x - (14x)/y + (9y)/x

and this equals 15, then setting:

2y = 15

and

3x - (14x)/y + (9y)/x = 15

makes sense.

---

Summary of the Approach and Final Solutions

Given the problem's structure, the most reasonable interpretation is:

- y = 7.5



- Substituting into the second expression yields a quadratic with no real solutions, indicating that
either:

- The initial assumption is invalid, or

- The problem involves complex solutions.

If complex solutions are acceptable, then the quadratic's discriminant being negative confirms the
solutions are complex conjugates.

---

Complex Solutions for x

Using the quadratic formula:

x = [15 ± √(-81.2)] / (2 1.1333)

Expressed in terms of imaginary numbers:

x = [15 ± i√81.2] / 2.2666

which simplifies to:

x ≈ (15 / 2.2666) ± i (√81.2 / 2.2666)

Calculating:

- 15 / 2.2666 ≈ 6.62

- √81.2 ≈ 9.01

- 9.01 / 2.2666 ≈ 3.97

Thus,

x ≈ 6.62 ± 3.97i

---

Final Summary:

- Y = 7.5

- X ≈ 6.62 ± 3.97i

This indicates that while y has a real solution, x resides in the complex plane under the current
assumptions.

---



Concluding Remarks: Navigating Complex Algebraic Problems

This problem exemplifies the importance of clear problem statements and careful interpretation.
When equations involve multiple fractions and variables, systematic steps—such as isolating
variables, substituting known values, and analyzing quadratic discriminants—are essential.
Sometimes, equations lead to complex solutions, highlighting the depth and richness of algebraic
problem-solving.

In practical applications, whether in engineering, physics, or computer science, understanding when
solutions are real or complex informs subsequent decisions. This exercise
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