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Understanding the conditions under which a linear equation has exactly one solution is fundamental
in algebra. The equation 9 + 9x - x - x = K presents an interesting case where the number of
solutions depends on the value of K relative to certain constants A and B. In this article, we will

explore the derivation of these constants, analyze the solution conditions, and discuss their
implications for solving linear equations.

Analyzing the Equation: Simplification and Basic
Concepts

Step 1: Simplify the Given Equation

The original equation is:
\[9+9x-x-x=K\]
Let's combine like terms:

- Combine the x terms: \( 9x-x-x=9x-2x = 7x\)
- The constant term remains 9

So, the simplified form is:
\[9 + 7x = K\]

This is a linear equation in one variable, x.

Step 2: Express x in terms of K

Rearranging:

\[ 7x =K-91\]



\[ x = \frac{K-9}{7}\]

This expression indicates that for any real number K, there is a corresponding x.

Understanding Solution Conditions

When Does the Equation Have Exactly One Solution?

Since x is expressed explicitly in terms of K, the equation will have:
- Exactly one solution when K is a real number, because for any real K, x is uniquely determined.
- No solutions only if the equation becomes inconsistent, which can happen if the simplified form is

invalid or leads to contradictions.

However, in this case, because the simplified form is a linear equation with a coefficient of 7 for x
(which is non-zero), the solution exists for all real K.

Conditions for Unique, Infinite, or No Solutions

1. Unique Solution

The equation has a single unique solution for any real value of K, because:

- The coefficient of x, which is 7, is not zero.
- The solution x = (K - 9)/7 is valid for all K in \(\mathbb{R}\).

2. No Solution or Infinite Solutions

In linear equations, these scenarios happen when:

- The coefficient of x is zero, and the constants do not match (no solution).
- The coefficient of x is zero, and the constants are equal (infinite solutions).

In our simplified equation:

\[ 7x =K-91\]



Since 7 # 0, these cases do not occur here.

Interpreting the Conditions: The Role of Constants A
and B

Given the original statement:

(iii) The Equation 9+9x - x - x = K Has One Solution Only When K < A And When K > B, where A and
B are

It suggests that the number of solutions depends on the value of K relative to two constants A and B.
But from the analysis, we see that:

- For all K, the equation has exactly one solution.
- There are no restrictions on K for the existence of solutions.

Therefore, if the problem is that the equation has one solution only when K < A and K > B, then:
- A and B are critical constants that define the range of K for which the equation has exactly one
solution.

- Given the simplicity of the equation, these constants are likely related to the boundary points
where the solution behavior changes, perhaps in more complex or modified versions of the problem.

Deriving Constants A and B Based on the Equation

Suppose the problem is more general or involves certain constraints. For example, perhaps the
original problem considers situations where the coefficient of x could be zero (leading to no or
infinite solutions), or the constants A and B are points of transition.

In our simplified form, the key points are:

- The coefficient of x is 7, which is non-zero.
- The solution exists for all real K.

Thus, in this particular case:

\[ A = \text{a value where the solution behavior changes} \]
\[ B = \text{another value where the solution behavior changes} \]

But since the equation always has a unique solution, the only meaningful interpretation is that A and
B are the bounds of K where the solution exists and is unique.



Conclusion: The Values of A and B

Based on the analysis, the constants A and B are:

- A = \(\infty\), meaning for all K less than infinity, the equation has one solution.
B=-\

= -\infty, meaning for all K greater than negative infinity, the equation has one solution.
However, in more practical terms, if the problem is set in a context where A and B are finite
constants, then:

-A =9 (since at K = 9, the solution x = 0)
- B =9 (since at K = 9, the solution is x = 0)

But considering the structure of the problem, the most accurate conclusion is:

The equation has exactly one solution for all real K; thus, the constants A and B are unbounded,
extending to infinity and negative infinity.

Summary

- The simplified form of the equation 9 + 9x -x-x =Kis 7x + 9 = K.

- The solution x = (K - 9)/7 exists for all real K, indicating the equation always has exactly one
solution.

- The conditions K < A and K > B are valid for all real K when the solution exists uniquely, implying
A and B are any real bounds, potentially extending to infinity.

- In problems where A and B are finite, they typically represent boundary constants where the
nature of solutions changes, often at points where the coefficient of x becomes zero.

Final Remarks

Understanding how linear equations behave under various conditions is essential for algebra
mastery. The constants A and B serve as thresholds that categorize the solution set based on the
value of K. In the specific case of the equation 9 + 9x - x - x = K, the solution is always unique,
highlighting the importance of analyzing coefficients and constants for determining solution
behavior. Whether A and B are finite or infinite depends on the context and constraints of the
problem, but the core principle remains: the structure of the equation guides the existence and
uniqueness of solutions across the real number line.



Frequently Asked Questions

What is the main condition for the equation 9 + 9x -x-x =K
to have only one solution?

The equation has only one solution when K is less than A or greater than B, where A and B are
specific constants derived from the equation's coefficients.

How do you determine the values of A and B for the given
equation?

A and B are determined by analyzing the equation's coefficients and the conditions under which the
discriminant of the related quadratic is zero or not, leading to the specific inequalities involving K.

What type of equationis 9 + 9x - x - x = K?

It simplifies to a linear equation in x, since combining like terms results in a linear expression: 9 +
7x = K.

Given the simplified form 9 + 7x = K, when does it have a
unique solution?

It has a unique solution for any real value of K, but the original statement suggests conditions on K
for the solution's nature, possibly involving additional constraints.

Why are the constants A and B important in the context of the
equation?

A and B define the bounds within which the parameter K must lie for the equation to have exactly
one solution, indicating the critical points of the solution set.

Can the equation 9 + 9x - x - x = K have more than one
solution?

No, since it simplifies to a linear equation, which generally has exactly one solution unless it's
inconsistent or dependent, but the specified conditions focus on the existence of a single solution
based on K.

How does changing the value of K affect the number of
solutions of the equation?

Adjusting K shifts the line described by the equation, affecting whether the equation has one
solution, no solutions, or infinitely many solutions, with the specific case here focusing on having
exactly one solution when K is outside the interval between A and B.



What mathematical concepts are involved in understanding
the conditions for the solution?

Key concepts include linear equations, inequalities, and the properties of solutions depending on
parameters, especially focusing on the conditions that lead to a single solution.

Is the equation's solution affected by the values of A and B?

Yes, A and B determine the critical thresholds of K that ensure the equation has only one solution,
defining the permissible range for K.

How would you find the specific values of A and B for the
equation?

By analyzing the equation's coefficients and setting conditions for the solution's uniqueness, such as
solving for when the discriminant equals zero or applying inequalities to K, you can determine A and
B.

Additional Resources

Quadratic Equations

Understanding the Equation: 9 + 9x -x-x =K

The equation 9 + 9x - x - x = K appears straightforward at first glance, but it holds significant depth
in algebraic analysis, especially when exploring the conditions under which it has a unique solution.
To analyze this thoroughly, we first need to simplify and interpret the equation accurately.

Let's start by simplifying the given expression:

Original Equation:
\[9+9x-x-x=K\]

Combine like terms:
\[9+ (9x-x-%x) =K\]

Calculate the coefficients of x:
\[9 + (9x - 2x) = K \]

Simplify further:
\[9 + 7x = K\]

This simplified form is crucial because it reveals that the original equation is, in fact, a linear
equation in terms of \( x \):



\[ 7x + 9 = K\]

Recasting the Equation: Linear Form

This form, \( 7x + 9 = K))), is a linear equation with respect to \( x\). It is a simple algebraic
relationship where:

-\(x) is the variable
-\( K'\) is a parameter or constant that can vary

The question now is: Under what conditions does this linear equation have exactly one solution?
Given that it is linear in \( x \), the solution behavior depends on the value of \( K'\):

- For any real value of \( K'\), there is always a unique solution for \( x\), given by:
\[ x = \frac{K-9}{7}\]

Thus, the core of the analysis shifts to understanding how the value of \( K\) influences the number
of solutions, especially the conditions that restrict solutions to being unique.

When Does the Equation Have One Solution?

Since the simplified form is linear, the principle is straightforward:

- Linear equations of the form \( ax + b = ¢ \) have exactly one solution for \( x \) when \( a \neq 0).
In our case:

-\(a = 7)), which is non-zero, so for all real \( K'\), there is exactly one solution.

So, the initial intuition suggests that the equation always has one solution, regardless of \( K\).
However, the question states:

> The equation has one solution only when \( K < A\) and when \( K > B ), where \( A\) and \( B \)
are specific constants.

This implies that the context involves some additional considerations—possibly constraints or
specific interpretations—leading us to analyze the problem more deeply.



Interpreting the Conditions: The Role of A and B

The statement:

> The equation has one solution only when \( K < A\) and when \( K > B\), where \( A\) and \( B\\)
are constants.

raises questions:

- Are there particular conditions or constraints on \( K '\)?
- Is the equation part of a piecewise or constrained problem?

Given the linearity, the key to understanding the conditions on \( K\) lies in examining the nature of
the problem. Let's explore the possible interpretations.

Possible interpretations include:
1. Piecewise Constraints or Domain Restrictions

Suppose the problem involves restrictions on \( x \) or \( K'\). For example, maybe \( x \) must belong
to a certain interval, or \( K) is limited to specific ranges.

2. Multiple Equations or Systems
Perhaps the original problem is part of a system where the solution's uniqueness depends on \( K\).
3. Context of the Equation as a Parameterized Family

The equation might be viewed as a family of linear equations parametrized by \( K'\), with the
solution set changing based on \( K\).

Determining Constants \( A\) and \( B \): Analyzing the
Conditions for Unique Solutions

Given the simplified form:
\[ 7x + 9 =K\]

which always has a unique solution for any real \( K\), the only way to interpret the problem's
statement is to explore when the solution is valid under additional constraints.

Suppose the problem is asking:

- "The equation has exactly one solution within a certain feasible region", which depends on \( K\).



Alternatively, perhaps the original problem involves inequalities or domain restrictions, leading to
the conclusion that:

- For \( K < A\), the solution exists and is unique within the domain,
- For \( K > B)), again, the solution is unique within some other domain or context.

In mathematical terms:

- For the problem to have a single solution in the entire domain, the coefficient \( 7 \) must be non-
zero (which it is), so the solution exists and is unique for all \( K\).

- For the solution to be meaningful in a certain context (such as being within specific bounds), the
constants \( A\) and \( B \) are boundary values that delineate these regions.

Exploring the Possible Values of \( A\) and \( B)

Given the linear form:
\[ x = \frac{K - 9}{7}\]
and considering the problem as an application or model, the constants \( A\) and \( B \) could be:

- The boundary values of \( K'\) such that the solution falls within certain acceptable ranges.
- Thresholds that determine the existence or validity of solutions under specific domain restrictions.

Hypothetical example:

Suppose the problem specifies that:

- Valid solutions only exist when \( x\) is within a certain interval, say \( x \in [x {min}, x {max}]\).
Given the solution:

\[ x = \frac{K-9}{7}\]

then:

\[ x_ {min} \leq \frac{K - 9} {7} \leq x {max} \]

which implies:

\[ 7x_{min} \leq K- 9 \leq 7x {max} \]

and further:

\[ K\geq 7x {min} + 9]



\[ K\leq 7x_{max} + 9]
In this scenario:

-\(A =7x {min} + 9)),
-\(B =7x {max} + 9)).

Thus, the constants \( A \) and \( B \) are boundary values depending on the domain restrictions on \(
x\).

Summary and Key Takeaways

Based on the above analysis, here are the critical points:

- The simplified form of the original equation is \( 7x + 9 = K\\).

- Since \( 7 \neq 0 ), the equation always has exactly one solution for any real \( K ).

- The constants \( A\) and \( B \) are likely thresholds related to domain restrictions or application-
specific bounds.

- The statement "the equation has one solution only when \( K < A'\) and when \( K > B \)" aligns with
scenarios where:

- Solutions are considered valid only within certain ranges.
- The constants \( A\) and \( B \) are derived from boundary conditions or constraints.

Final note:

Without additional context, the most logical conclusion is that \( A \) and \( B \) are parameters
defining the range of \( K'\) for which the solution is considered valid or meaningful, especially in
applied problems involving domains or constraints.

Conclusion: The Role of Constants \(A\) and \( B )

In essence, the investigation reveals that:

- The core algebraic structure guarantees a single solution for all real \( K'\).

- The specific conditions involving \( A\) and \( B \) are context-dependent, likely tied to problem
constraints or domain restrictions.

- When analyzing such equations, it's crucial to consider both the algebraic form and the application
context, as the constants \( A\) and \( B \) often represent thresholds or bounds rather than algebraic
invariants.

In conclusion, understanding the constants \( A\) and \( B \) requires examining the problem's



domain, constraints, and application specifics, which dictate where solutions are unique, feasible, or
meaningful.

Expert Tip: When approaching similar problems, always clarify whether the question involves pure
algebraic solutions or additional constraints. This distinction is fundamental in accurately
interpreting the role of parameters like \( A\) and \( B \).
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