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Solving equations for unknown variables, especially for the variable x, is a crucial skill in
algebra. Whether you're a student preparing for exams or someone looking to strengthen
your mathematical problem-solving abilities, understanding how to find the value(s) of x
that satisfy given equations is essential. In this article, we will explore step-by-step
methods to solve two specific equations, analyze their solutions, and discuss common
pitfalls to avoid. This comprehensive guide aims to improve your algebraic skills and
provide clarity on solving equations efficiently.

---

Understanding the Basics of Solving Equations
for X

Before diving into the specific equations, it's important to review fundamental concepts
related to solving equations:

Key Principles in Solving Equations
- Isolation of the Variable: The main goal is to get x alone on one side of the equation.
- Inverse Operations: Use addition/subtraction and multiplication/division inversely to move
terms around.
- Maintaining Equality: Whatever operation you perform on one side, do the same to the
other side.
- Handling Fractions: Clear denominators when necessary to simplify the calculations.
- Checking Solutions: Substitute the found value of x back into the original equation to
verify correctness.

---

Analyzing the First Equation: 10 = (1 + 7x) / (7 +
xb)

The first equation appears to involve a rational expression with variables in both numerator
and denominator:



\[
10 = \frac{1 + 7x}{7 + xb}
\]

Step 1: Clarify the Equation and Variables
- The equation contains variables x and b.
- For the purpose of solving for x, we need to consider whether b is a known constant or an
additional variable.
- Typically, in algebraic problems, b might be a parameter or a given constant.
- For this tutorial, we will assume b is a known constant; if not, the solution would involve
expressing x in terms of b.

Step 2: Cross-Multiplied to Eliminate the Fraction
To eliminate the denominator, cross-multiplied method is effective:

\[
10 \times (7 + xb) = 1 + 7x
\]

which simplifies to:

\[
10(7 + xb) = 1 + 7x
\]

Step 3: Expand Both Sides
Expanding the left side:

\[
70 + 10xb = 1 + 7x
\]

Step 4: Rearrange Terms to Isolate x
Bring all x terms to one side and constants to the other:

\[
10xb - 7x = 1 - 70
\]

which simplifies to:

\[
x(10b - 7) = -69
\]

Step 5: Solve for x
Dividing both sides by (10b - 7):

\[
x = \frac{-69}{10b - 7}
\]



Final Solution for Equation 1:

\[
x = \frac{-69}{10b - 7}
\]

Important Notes:
- The denominator cannot be zero: \(10b - 7 \neq 0 \Rightarrow b \neq \frac{7}{10}\).
- The solution expresses x in terms of b. If b is known, substitute its value to find x.

---

Analyzing the Second Equation: 0.2 = (6 + 2x) /
(12 + rc)

The second equation involves variables x, r, and c:

\[
0.2 = \frac{6 + 2x}{12 + rc}
\]

Step 1: Clarify the Variables
- Like before, r and c are assumed to be known constants, and x is the variable to solve for.

Step 2: Cross-Multiplied to Simplify
Multiply both sides by the denominator:

\[
0.2 (12 + rc) = 6 + 2x
\]

Step 3: Expand the Left Side
\[
0.2 \times 12 + 0.2 \times rc = 6 + 2x
\]

which simplifies to:

\[
2.4 + 0.2rc = 6 + 2x
\]

Step 4: Isolate x
Subtract 6 from both sides:

\[
2.4 + 0.2rc - 6 = 2x
\]



\[
-3.6 + 0.2rc = 2x
\]

Step 5: Divide Both Sides by 2 to Solve for x

\[
x = \frac{-3.6 + 0.2rc}{2}
\]

or equivalently,

\[
x = -1.8 + 0.1rc
\]

Final Solution for Equation 2:

\[
x = -1.8 + 0.1rc
\]

Important Notes:
- The solution depends on the known values of r and c.
- No restrictions unless the denominator in the original fraction is zero, which is not the case
here since the denominator is not in the expression directly.

---

Summary of Solutions and Key Points

To recap, the solutions to the two equations are:

1. Equation 1:

\[
x = \frac{-69}{10b - 7} \quad \text{(with } b \neq \frac{7}{10}\text{)}
\]

2. Equation 2:

\[
x = -1.8 + 0.1rc
\]

Key Points to Remember
- Always check for restrictions such as division by zero.
- Cross-multiplied equations are often the easiest way to eliminate fractions.
- Express your solution clearly, especially when parameters are involved.



- Substitute your solution back into the original equation to verify correctness.

---

Practical Applications of Solving Equations

Understanding how to find x in these types of equations is vital in various fields:

- Algebra and Mathematics Education: Fundamental skill for higher-level math.
- Engineering: Calculations involving variables in formulas.
- Economics: Solving for unknowns in cost, revenue, or profit equations.
- Science: Calculating unknown quantities based on measured data.

---

Common Mistakes to Avoid When Solving
Equations

To ensure accuracy, watch out for these common errors:

- Forgetting to check for restrictions: Denominators equal to zero can invalidate solutions.
- Incorrectly expanding or simplifying: Always double-check algebraic manipulations.
- Neglecting to verify solutions: Substituting back ensures correctness.
- Mixing variables and constants: Keep track of which terms are known and which are
unknown.

---

Conclusion

Mastering the process of solving equations for x is an essential aspect of algebra. Whether
equations involve fractions, parameters, or multiple variables, the key lies in systematic
steps: simplifying expressions, isolating the variable, and verifying solutions. By practicing
the methods outlined above with various equations, you'll enhance your problem-solving
skills and confidence in tackling algebraic challenges.

Remember, each equation can have unique features requiring tailored approaches, but the
core principles remain consistent. Keep practicing, stay attentive to details, and you'll
become proficient in solving for x in any algebraic equation you encounter.



Frequently Asked Questions

How do you solve the equation 10 = (1 + 7x)/7 + x for
x?
First, subtract (1 + 7x)/7 from both sides: 10 - (1 + 7x)/7 = x. Convert 10 to sevenths: 70/7
- (1 + 7x)/7 = x. Combine the fractions: (70 - 1 - 7x)/7 = x, which simplifies to (69 - 7x)/7 =
x. Multiply both sides by 7: 69 - 7x = 7x. Then, 69 = 14x, so x = 69/14.

What is the value of x in the equation 0.2 = (6 + 2x)/(12
+ x)?
Multiply both sides by (12 + x): 0.2(12 + x) = 6 + 2x. Simplify: 2.4 + 0.2x = 6 + 2x.
Subtract 0.2x from both sides: 2.4 = 6 + 1.8x. Subtract 6: -3.6 = 1.8x. Divide both sides by
1.8: x = -3.6/1.8 = -2.

Are there multiple solutions for the equations provided,
or is each solution unique?
Each equation is a linear equation in x, which typically has a unique solution unless the
equations are inconsistent or dependent. Based on the calculations, both equations have a
single, specific solution.

How can I verify if the found value of x satisfies the
original equations?
Substitute the obtained value of x back into the original equation and see if both sides are
equal. If they are, the solution is correct. For example, plug x = 69/14 into the first equation
and check if both sides match.

What are common mistakes to avoid when solving such
equations?
Common mistakes include incorrect algebraic manipulation, forgetting to distribute or
combine like terms, and not checking for extraneous solutions. Always double-check
calculations and verify solutions by substitution.

Can these equations have no solution or infinite
solutions?
Yes. If after simplifying, you get a statement like 0 = non-zero number, there's no solution.
If you end up with a true statement involving x, like 0 = 0, then there are infinitely many
solutions. In these specific equations, each has a unique solution.



Additional Resources
For Each Equation Below, Find The Value(s) Of X That Make It True

In the realm of algebra, equations serve as the fundamental building blocks that allow
mathematicians and students alike to understand relationships between variables. Among
the myriad types of equations, linear equations with fractions are particularly noteworthy
because they often appear in real-world applications such as physics, engineering, and
economics. This article embarks on a comprehensive investigation into solving specific
equations of the form:

- Equation A: \( 10 = \frac{1 + 7x}{7} + xb \)
- Equation B: \( 0.2 = \frac{6 + 2x}{12} + rc \)

Our exploration aims to determine the value(s) of \( x \) that satisfy each equation,
considering the potential influence of parameters \( b \), \( r \), and \( c \). Through
meticulous algebraic manipulations and critical analysis, we will elucidate the steps
necessary to find solutions, discuss special cases, and interpret the results in context.

---

Understanding the Structure of the Equations

Before delving into solving the equations, it is essential to comprehend their structure and
the role of parameters.

Equation A: \( 10 = \frac{1 + 7x}{7} + xb \)

This is a linear equation involving the variable \( x \), with two terms: a rational expression
\( \frac{1 + 7x}{7} \) and a linear term \( xb \). The parameter \( b \) influences the
coefficient of \( x \) in the second term.

Equation B: \( 0.2 = \frac{6 + 2x}{12} + rc \)

Similarly, this equation combines a rational expression \( \frac{6 + 2x}{12} \) with a term
involving parameters \( r \) and \( c \). The parameters could be known constants or
variables, depending on the context.

---

Methodology for Solving the Equations

The general approach involves:



1. Isolating the variable \( x \) on one side of the equation.
2. Simplifying the rational expressions.
3. Handling parameters as constants or variables, depending on the problem context.
4. Checking for extraneous solutions or restrictions (e.g., division by zero).

---

Detailed Solution for Equation A

Step 1: Rewrite the Equation

Given:

\[
10 = \frac{1 + 7x}{7} + xb
\]

Our goal is to solve for \( x \).

Step 2: Eliminate the Denominator

Multiply both sides by 7 to clear the fraction:

\[
7 \times 10 = 1 + 7x + 7xb
\]

which simplifies to:

\[
70 = 1 + 7x + 7xb
\]

Step 3: Rearrange Terms

Subtract 1 from both sides:

\[
70 - 1 = 7x + 7xb
\]

\[
69 = 7x (1 + b)



\]

Note: We factored \( 7x \) out of the right-hand side.

Step 4: Solve for \( x \)

Assuming \( 1 + b \neq 0 \), divide both sides by \( 7(1 + b) \):

\[
x = \frac{69}{7(1 + b)}
\]

Step 5: Consider Restrictions

- The solution is valid as long as \( 1 + b \neq 0 \). If \( 1 + b = 0 \), then the original
equation reduces to an indeterminate form, and we must check if solutions exist.

Special Case: \( 1 + b = 0 \)

- If \( b = -1 \), substitute back into the original equation:

\[
10 = \frac{1 + 7x}{7} + x(-1) = \frac{1 + 7x}{7} - x
\]

Multiply through by 7:

\[
70 = 1 + 7x - 7x
\]

which simplifies to:

\[
70 = 1
\]

This is false; hence, no solution exists when \( b = -1 \).

---



Detailed Solution for Equation B

Step 1: Rewrite the Equation

Given:

\[
0.2 = \frac{6 + 2x}{12} + rc
\]

Our primary goal remains to solve for \( x \).

Step 2: Simplify the Rational Expression

Divide numerator and denominator:

\[
\frac{6 + 2x}{12} = \frac{6}{12} + \frac{2x}{12} = \frac{1}{2} + \frac{x}{6}
\]

Hence, the equation becomes:

\[
0.2 = \frac{1}{2} + \frac{x}{6} + rc
\]

Step 3: Isolate \( x \)

Subtract \( rc \) and \( \frac{1}{2} \) from both sides:

\[
0.2 - rc - \frac{1}{2} = \frac{x}{6}
\]

Convert \( \frac{1}{2} \) to decimal:

\[
0.2 - rc - 0.5 = \frac{x}{6}
\]

Simplify the left side:

\[
-0.3 - rc = \frac{x}{6}



\]

Multiply both sides by 6:

\[
6 \times (-0.3 - rc) = x
\]

which simplifies to:

\[
x = -1.8 - 6rc
\]

Step 4: Final Solution and Restrictions

- The solution depends on the parameters \( r \) and \( c \).
- No restrictions are apparent unless \( r \) and \( c \) are such that the original equation
becomes undefined, but in this case, since the rational expression is simplified, and there's
no division by \( x \), the solution is valid for all real \( r \) and \( c \).

---

Interpretation and Applications

The solutions obtained for \( x \) in both equations are expressed explicitly, highlighting the
dependence on parameters \( b \), \( r \), and \( c \). These parameters could represent
coefficients in physical models or economic variables, and understanding their influence on
\( x \) is critical.

For Equation A:

\[
x = \frac{69}{7(1 + b)}, \quad \text{with } 1 + b \neq 0
\]

This shows that \( x \) is inversely proportional to \( 1 + b \). As \( b \) approaches \(-1\), the
solution tends to infinity, indicating a vertical asymptote and a potential point of
discontinuity.

For Equation B:

\[
x = -1.8 - 6rc
\]

This linear relation indicates that \( x \) shifts linearly with changes in the product \( rc \). If



\( rc \) increases, \( x \) decreases proportionally.

---

Special Cases and Additional Considerations

Parameter Constraints

- For Equation A, avoid \( b = -1 \).
- For Equation B, there's no apparent restriction unless parameters \( r \) and \( c \) are
constrained by the context.

Potential for Multiple Solutions

Both equations are linear in the variable \( x \), implying a unique solution unless the
parameters lead to undefined conditions.

Extension to Non-Linear or Complex Cases

While the current equations are linear, similar investigative techniques can be extended to
non-linear or higher-degree equations, where solutions might involve quadratic formulae,
radicals, or complex numbers.

---

Conclusion

This detailed investigation into solving the equations:

- \( 10 = \frac{1 + 7x}{7} + xb \)
- \( 0.2 = \frac{6 + 2x}{12} + rc \)

demonstrates the importance of algebraic manipulation, parameter analysis, and
understanding restrictions. The explicit solutions:

\[
x = \frac{69}{7(1 + b)} \quad \text{(for Equation A, with } 1 + b \neq 0)
\]

and



\[
x = -1.8 - 6rc
\]

serve as foundational results for further applications where these equations model real-
world phenomena. Recognizing the influence of parameters and potential discontinuities is
crucial for accurate modeling and analysis in various scientific and engineering disciplines.

---
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---

This investigative article underscores the importance of thorough algebraic analysis in
solving equations with parameters, emphasizing clarity, precision, and contextual
understanding.
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