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When working with functions in mathematics, a common problem is to find the specific values of the
variable \(x\) for which the function equals a particular value. In this case, the focus is on finding all
values of \(x\) such that \(G(x) = 5\). This process involves solving equations, understanding the
behavior of functions, and sometimes applying algebraic or graphical methods. Whether you're
dealing with polynomial functions, rational functions, or more complex types, the goal remains the
same: identify all \(x\) that produce an output of 5 from the given function \(G(x)\).

In this comprehensive guide, we will explore various methods and strategies to find the values of
\(x\) for which \(G(x) = 5\). We will cover different types of functions, provide step-by-step solutions,
and offer tips to approach these problems effectively.

---

Understanding the Function G(x)

Before attempting to find the solutions, it's important to understand the nature of the function
\(G(x)\). The approach you take depends on whether \(G(x)\) is a simple polynomial, a rational
function, exponential, logarithmic, or a combination of these.

Types of Functions and Their Characteristics

Polynomial Functions: Functions like \(G(x) = ax^n + bx^{n-1} + \dots + c\). These are
continuous and differentiable everywhere.

Rational Functions: Functions of the form \(G(x) = \frac{P(x)}{Q(x)}\), where \(P(x)\) and
\(Q(x)\) are polynomials. Be cautious of values where \(Q(x) = 0\).

Exponential Functions: Functions involving \(e^x\) or other bases, such as \(G(x) = a \cdot
b^x\).

Logarithmic Functions: Functions like \(G(x) = \log_b(x)\), where the domain is restricted to
\(x > 0\).

Composite and More Complex Functions: Combining multiple types, which may require
substitution or numerical methods.

Knowing the type of \(G(x)\) guides the solution process, including which algebraic or graphical tools
to use.



---

General Strategies to Find \(x\) when \(G(x) = 5\)

Different functions require different approaches. Below are general strategies applicable across
various function types.

1. Algebraic Methods

- Isolate \(x\): Rewrite the equation \(G(x) = 5\) to solve for \(x\). This often involves algebraic
manipulation, such as factoring, expanding, or simplifying expressions.
- Inverse Functions: If \(G\) is invertible, find its inverse \(G^{-1}\). Then, \(x = G^{-1}(5)\).
- Quadratic or Polynomial Equations: Use factoring, quadratic formula, or synthetic division to solve
for \(x\).

2. Graphical Methods

- Plot the Function: Graph \(G(x)\) and identify the points where it intersects the horizontal line
\(y=5\).
- Use Graphing Calculators or Software: Tools like Desmos, GeoGebra, or graphing calculators help
visualize solutions quickly.
- Estimate and Verify: Approximate solutions from the graph and verify algebraically or numerically.

3. Numerical Methods

- Interval Bisection or Newton-Raphson Method: For complex functions where algebraic solutions
are difficult, iterative methods can approximate solutions with high accuracy.
- Software and Calculators: Many scientific calculators and software packages can perform
numerical root finding.

---

Step-by-Step Examples

To illustrate these strategies, let's consider several examples with different types of functions.

Example 1: Polynomial Function

Suppose \(G(x) = 2x^2 - 3x + 4\). Find all \(x\) such that \(G(x) = 5\).



Solution:

1. Set the function equal to 5:
\[
2x^2 - 3x + 4 = 5
\]
2. Simplify:
\[
2x^2 - 3x + 4 - 5 = 0
\]
\[
2x^2 - 3x - 1 = 0
\]
3. Use the quadratic formula:
\[
x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}
\]
where \(a=2\), \(b=-3\), \(c=-1\).

4. Calculate discriminant:
\[
\Delta = (-3)^2 - 4 \times 2 \times (-1) = 9 + 8 = 17
\]
5. Find roots:
\[
x = \frac{3 \pm \sqrt{17}}{4}
\]

Solutions:

\[
x = \frac{3 + \sqrt{17}}{4} \quad \text{and} \quad x = \frac{3 - \sqrt{17}}{4}
\]

These are the values of \(x\) where \(G(x) = 5\).

---

Example 2: Rational Function

Suppose \(G(x) = \frac{3x + 2}{x - 1}\). Find \(x\) such that \(G(x) = 5\).

Solution:

1. Set the function equal to 5:
\[
\frac{3x + 2}{x - 1} = 5
\]
2. Cross-multiplied:



\[
3x + 2 = 5(x - 1)
\]
3. Expand:
\[
3x + 2 = 5x - 5
\]
4. Bring all to one side:
\[
3x + 2 - 5x + 5 = 0
\]
\[
-2x + 7 = 0
\]
5. Solve for \(x\):
\[
-2x = -7 \implies x = \frac{7}{2}
\]

Check for domain restrictions: \(x \neq 1\), which is satisfied here.

Solution:

\[
x = \frac{7}{2}
\]

---

Example 3: Exponential Function

Suppose \(G(x) = 4 \cdot e^{x}\). Find all \(x\) such that \(G(x) = 5\).

Solution:

1. Set equal to 5:
\[
4e^{x} = 5
\]
2. Divide both sides by 4:
\[
e^{x} = \frac{5}{4}
\]
3. Take natural logarithm:
\[
x = \ln \left( \frac{5}{4} \right)
\]

Solution:



\[
x = \ln \left( \frac{5}{4} \right)
\]

---

Special Cases and Tips

Handling No Solutions or Infinite Solutions

- No Solutions: If, after solving, you find no real \(x\) satisfies the equation (e.g., negative
discriminant in quadratics), then the solution set is empty.
- Infinite Solutions: If the equation simplifies to a true statement (like \(0=0\)), then every \(x\) in the
domain satisfies \(G(x) = 5\).

Dealing with Domain Restrictions

Always consider the domain of the original function. For example:

- Logarithmic functions require \(x > 0\).
- Rational functions exclude points where the denominator is zero.
- Exponential functions are defined for all real \(x\).

Ensure that your solutions satisfy these restrictions.

Using Inverse Functions

If \(G\) is invertible, finding \(x\) for \(G(x)=5\) is straightforward:

\[
x = G^{-1}(5)
\]

For example, if \(G(x) = \ln x\), then:

\[
x = e^{5}
\]

---



Practical Applications and Importance

Finding the values of \(x\) for which \(G(x) = 5\) isn't just an academic exercise; it has real-world
applications:

- Engineering: Determining input values that produce specific system outputs.
- Economics: Finding quantities that lead to a certain profit or cost.
- Physics: Calculating initial conditions that result in particular energy states.
- Data Science: Solving for parameters that fit models to data points.

Understanding these techniques enhances problem-solving skills across scientific disciplines.

---

Conclusion

Finding the values of \(x\

Frequently Asked Questions

How do I find the values of x for which g(x) equals 5?
To find the values of x where g(x) = 5, set g(x) equal to 5 and solve the resulting equation for x.

What steps should I follow to solve g(x) = 5?
First, write the equation g(x) = 5. Then, isolate x by applying inverse operations or algebraic
methods suited to g(x).

Can I find multiple solutions for g(x) = 5?
Yes, depending on the function g(x), there can be multiple values of x that satisfy g(x) = 5. Solving
the equation will reveal all such solutions.

What if g(x) is a quadratic function, how do I find when g(x) =
5?
Set the quadratic function equal to 5 and solve the quadratic equation using factoring, completing
the square, or the quadratic formula to find x-values.

Are there specific methods for finding x when g(x) is a rational



or exponential function?
Yes, for rational functions, cross-multiplied and simplified equations work; for exponential functions,
take logarithms to solve for x after setting g(x) = 5.

How can I verify the solutions once I find the values of x?
Plug each solution back into g(x) to ensure that g(x) equals 5, confirming the solutions are correct.

Additional Resources
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Understanding the intricacies of functions and how to determine specific input values that yield a
particular output is fundamental in mathematics. When faced with a function g(x) and tasked with
finding all values of x such that g(x) = 5, students and professionals alike are engaging with a core
aspect of algebra and calculus. This process not only enhances problem-solving skills but also
deepens conceptual understanding of how functions behave across their domains. In this article, we
will explore the systematic approach to solving for x in the equation g(x) = 5, dissect various types of
functions, and provide practical strategies to master this essential mathematical skill.

---

The Foundations: Understanding Functions and Equations

Before diving into methods for solving g(x) = 5, it's crucial to establish a clear understanding of
what functions are and how they relate inputs to outputs.

What Is a Function?

A function, denoted typically as g(x), is a rule that assigns exactly one output to each input within its
domain. For example, the function g(x) = 2x + 3 takes any real number x and produces an output by
doubling it and then adding three.

The Equation g(x) = 5

When asked to find all x such that g(x) = 5, we are essentially looking for all inputs that produce the
output 5. Geometrically, this corresponds to the intersection points of the graph of g(x) with the
horizontal line y = 5.

---

Approaching the Problem: General Strategies

Depending on the form of g(x), different strategies can be employed:

1. Algebraic Manipulation: For functions expressed explicitly as formulas, algebraic solving is the
primary approach.
2. Graphical Interpretation: Plotting the function and visually identifying where it meets y = 5.



3. Inverse Functions: Using the inverse of g(x) when applicable to directly find x-values.
4. Numerical Methods: For complex or transcendental functions, approximation techniques like
Newton-Raphson or bisection methods may be necessary.

Let's explore these strategies in detail.

---

Algebraic Methods: Solving for x

Most functions encountered in introductory algebra are algebraic, meaning they involve
polynomials, rational expressions, roots, or combinations thereof. The goal is to isolate x and solve
the resulting equation.

Step-by-Step Approach:

1. Set g(x) = 5: Write down the equation explicitly.
2. Simplify: Combine like terms, factor, or simplify the expression as needed.
3. Solve for x: Use algebraic techniques—factoring, quadratic formula, rationalization, etc.—to find
solutions.
4. Verify: Substitute solutions back into the original equation to confirm they are valid within the
domain.

Example:

Suppose g(x) = 2x + 1. Find x such that g(x) = 5.

- Set up the equation: 2x + 1 = 5
- Solve: 2x = 4
- x = 2

Thus, x = 2 is the solution.

---

Graphical Interpretation: Visual Understanding

Plotting the function provides an intuitive grasp of where the solutions lie:

- Draw the graph of g(x).
- Draw the horizontal line y = 5.
- Identify intersection points; the x-coordinates of these points are the solutions.

This approach is especially helpful when the function is complex or not easily solvable algebraically.
Modern graphing calculators and software like Desmos, GeoGebra, or WolframAlpha make this
process straightforward and precise.

---

Inverse Functions: A Shortcut When Possible



If g(x) is invertible (i.e., a one-to-one function), then its inverse g⁻¹(y) exists. To find all x such that
g(x) = 5:

- Compute x = g⁻¹(5)

This method simplifies the process, especially when the inverse function is known or easy to
compute.

Example:

For g(x) = 3x - 4, the inverse is g⁻¹(y) = (y + 4)/3.

- Calculate x = g⁻¹(5) = (5 + 4)/3 = 9/3 = 3.

Hence, the solution is x = 3.

---

Handling Complex or Transcendental Functions

Some functions, such as exponential, logarithmic, trigonometric, or combinations thereof, do not
lend themselves easily to algebraic solutions. In these cases:

- Analytical methods: Use logarithmic or trigonometric identities to manipulate the equation into a
solvable form.
- Numerical methods: Employ iterative algorithms to approximate solutions when an exact answer
isn't feasible.

Numerical Techniques:

- Bisection Method: Repeatedly bisect an interval where the function changes sign to narrow down
the solution.
- Newton-Raphson Method: Use derivatives to iteratively improve an initial guess.

These methods often require computational tools but are invaluable in handling real-world problems
involving complex functions.

---

Practical Examples Across Different Function Types

Let's examine specific examples to reinforce the concepts:

Polynomial Function:

g(x) = x² - 4x + 3

Find x such that g(x) = 5.

Solution:



- Set x² - 4x + 3 = 5
- Simplify: x² - 4x - 2 = 0
- Use quadratic formula: x = [4 ± √(16 - 41(-2))]/2
- x = [4 ± √(16 + 8)]/2 = [4 ± √24]/2
- x = [4 ± 2√6]/2 = 2 ± √6

Solutions:

x = 2 + √6 and x = 2 - √6

---

Rational Function:

g(x) = (2x + 1)/(x - 3)

Find x such that g(x) = 5.

Solution:

- Set (2x + 1)/(x - 3) = 5
- Cross-multiplied: 2x + 1 = 5(x - 3)
- Expand: 2x + 1 = 5x - 15
- Bring all to one side: 2x + 1 - 5x + 15 = 0
- Simplify: -3x + 16 = 0
- Solve: -3x = -16
- x = 16/3

Check domain: x ≠ 3 (denominator zero), x = 16/3 ≠ 3, so valid.

---

The Importance of Domain Considerations

While solving for x, always remember to verify whether the solutions lie within the function's
domain. For instance, solutions that make the denominator zero or violate the domain restrictions
are invalid.

For example, if g(x) = √(x - 2), then g(x) = 5 implies:

- √(x - 2) = 5
- Square both sides: x - 2 = 25
- x = 27

Check domain: x - 2 ≥ 0 → x ≥ 2. Since 27 ≥ 2, this solution is valid.

---

Summary: A Systematic Approach to Finding x for g(x) = 5

To effectively find all solutions:



1. Identify the function type and choose an appropriate method (algebraic, graphical, inverse,
numerical).
2. Set the function equal to 5 and simplify the resulting equation.
3. Solve for x using algebraic techniques or computational tools.
4. Verify solutions against the domain restrictions.
5. Interpret the solutions in the context of the problem, especially for real-world applications.

---

Final Thoughts

Finding the values of x such that g(x) = 5 is a classic problem that encapsulates core principles of
algebra, calculus, and mathematical reasoning. Whether dealing with simple polynomials or complex
transcendental functions, understanding the spectrum of strategies available empowers learners and
professionals to approach these problems with confidence and precision. Emphasizing verification
and domain considerations ensures solutions are both mathematically correct and contextually
meaningful.

Mastery of this process not only enhances mathematical literacy but also prepares individuals for
more advanced topics where solving for specific function values is fundamental—be it in
engineering, physics, economics, or data science. As with many mathematical skills, practice and
familiarity are key. With continued engagement and application of these techniques, solving g(x) =
5—and similar problems—becomes an intuitive and rewarding endeavor.
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