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Understanding the properties and behavior of quadratic functions is fundamental in algebra and
calculus. These functions often model real-world phenomena such as projectile motion, profit
maximization, and cost minimization. In this article, we delve into the quadratic function G(x) = -3x
+ 18x - 30, analyze its structure, and answer essential questions about whether it has a minimum or

maximum point. We will explore key concepts such as the quadratic formula, vertex form, the
parabola's orientation, and how to determine the function's extremum.

Analyzing the Quadratic Function G(x) = -3x + 18x - 30

Before answering whether the function has a minimum or maximum, it’s crucial to understand its
structure. The given function is:

G(x) =-3x+ 18x - 30

At first glance, the expression appears to have a typo or redundancy because it combines similar
terms. Let's simplify it to better understand its form.

Simplifying the Function

Combine like terms:

G(x) = (-3x) + (18x) - 30

G(x) = (15x) - 30

This simplification reveals that G(x) is a linear function, not quadratic, because it is of the form:
Gx)=mx+Db

where m = 15 and b = -30.

Important Note: Since the original expression was G(x) = -3x + 18x - 30, which simplifies to 15x - 30,

the function is linear, not quadratic. But if the original function was intended to be quadratic,
perhaps with a typo, it might have been meant as G(x) = -3x"2 + 18x - 30.



Assumption: For the purposes of this analysis, we will assume that the intended quadratic function
is:

G(x) =-3x"2 + 18x- 30

This correction makes sense because the question about minima and maxima pertains to quadratic
functions, which are parabolas, not lines.

Revised Function: G(x) = -3x"™2 + 18x - 30

Now, with the quadratic form established, we can proceed to analyze the function:
G(x) =-3x"2 + 18x- 30

This is a quadratic function with:

- Leading coefficient (a) = -3

- Linear coefficient (b) = 18
- Constant term (c) = -30

Understanding the Shape and Orientation of the
Parabola

The key aspect of a quadratic function's graph is its parabola's orientation, which is determined by
the leading coefficient (a).

Parabola Direction

-If a > 0, the parabola opens upward, and the vertex represents a minimum point.
- If a < 0, the parabola opens downward, and the vertex represents a maximum point.

Since in our case a = -3 (< 0), the parabola opens downward, implying the function has a maximum
point, not a minimum.

Conclusion: G(x) has a maximum, but it does not have a minimum.



Finding the Vertex of the Quadratic Function

The vertex of a parabola provides the maximum or minimum point depending on the orientation.

Vertex Formula

For a quadratic function G(x) = ax™2 + bx + ¢, the x-coordinate of the vertex is given by:
x =-b/(2a)
The y-coordinate of the vertex is then:

Gx) =a(x)"2 +bx +c

Calculating the Vertex

Given:
a=-3
b=18

x-coordinate:
xv=-b/(2a)=-18/(2-3)=-18/-6=3
Now, compute G(3):

G(3) =-3(3)"2 + 18(3) - 30

G(3) =-3(9) + 54 - 30

G(3) =-27 + 54 - 30

G(3) =(27)-30=-3

Vertex Coordinates: (3, -3)

Since the parabola opens downward, this point (3, -3) is the maximum point of the function.



Does G(x) Have a Minimum?

Based on the analysis:

- The quadratic function G(x) = -3x"2 + 18x - 30 opens downward because the leading coefficient is
negative.

- Therefore, it does not have a minimum point.

- Instead, it has a maximum point at (3, -3).

Answer: No, the function G(x) does not have a minimum. It has a maximum at the vertex (3, -3).

Implications and Applications of the Function's
Behavior

Understanding whether a quadratic function has a maximum or minimum is vital in numerous
applications. For example:

- In physics, a downward-opening parabola might model the trajectory of a projectile, where the
maximum point is the peak height.

- In economics, the maximum point could represent the optimal profit or revenue level before
diminishing returns set in.

- In engineering, understanding the extremum helps in optimizing design parameters.

Summary of Key Concepts

- Quadratic Function Form: G(x) = ax™2 + bx + ¢
- Orientation: Determined by the sign of a

-a > 0: Opens upward = Minimum point

-a < 0: Opens downward = Maximum point

- Vertex calculation: x = -b / (2a)

- Vertex value: G(x) = a(x-h)"2 + k

In our case:

| Property | Value |

e e

| Leading coefficient (a) | -3 |

| Vertex x-coordinate | 3 |

| Vertex y-coordinate | -3 |

| Nature of the vertex | Maximum point |



Conclusion

Analyzing the quadratic function G(x) = -3x"2 + 18x - 30 reveals that it opens downward, indicating
the presence of a maximum point at (3, -3). Therefore, the function does not have a minimum.
Recognizing the shape and extremum of quadratic functions is crucial for effective problem-solving
across various disciplines, including physics, economics, and engineering. Understanding the vertex
form and how to find the vertex provides valuable insights into the behavior of the parabola and the
nature of the extremum.

Additional Resources

- Quadratic Formula: To find roots of quadratic equations

- Vertex Form: G(x) = a(x-h)"2 + k

- Graphing Parabolas: Techniques for plotting quadratic functions

- Applications of Quadratic Functions: Real-world problem-solving examples

For further learning, consider exploring online algebra calculators, graphing tools, and tutorials on
quadratic functions to deepen your understanding of these fundamental mathematical concepts.

In summary:

- The given quadratic function G(x) = -3x"2 + 18x - 30 opens downward.

- It has a maximum point at (3, -3).

- It does not have a minimum point because the parabola extends infinitely downward.

- Recognizing the parabola's orientation and calculating the vertex are key steps in analyzing
quadratic functions.

By mastering these concepts, you can confidently analyze and interpret quadratic functions in
various mathematical and real-world contexts.

Frequently Asked Questions

What is the quadratic function provided in the problem?

The quadratic function is G(x) = -3x"2 + 18x - 30.



Does the quadratic function G(x) = -3x"2 + 18x - 30 have a
maximum or minimum?

Since the coefficient of x~2 is negative (-3), the function has a maximum, not a minimum.

How can we determine whether the quadratic function has a
minimum or maximum?

By examining the leading coefficient: if it is positive, the parabola opens upward indicating a
minimum; if negative, it opens downward indicating a maximum.

What is the vertex of the quadratic function G(x) = -3x"2 +
18x - 30?

The vertex occurs at x = -b/2a. Here, a = -3 and b = 18, so x = -18/(2 -3) = 3. Substituting x = 3 back
into G(x) gives the vertex point.

Calculate the value of G(x) at the vertex to find the maximum
value.

Atx =3, G(3) =-3(3)"2 + 18(3) - 30 = -3(9) + 54 - 30 = -27 + 54 - 30 = -3. So, the maximum value
is -3.
Does the quadratic function have a minimum value?

No, because the parabola opens downward (coefficient of x”2 is negative), so it has a maximum, not
a minimum.

What is the axis of symmetry for the quadratic function?

The axis of symmetry is the vertical line x = 3, passing through the vertex.

Based on the function, can G(x) have a minimum value?

No, since the parabola opens downward, G(x) does not have a minimum; it only has a maximum at
the vertex.

How does the sign of the quadratic coefficient affect the shape
of the graph?

A positive coefficient (a > 0) results in a parabola opening upward with a minimum point, while a
negative coefficient (a < 0) results in a downward opening parabola with a maximum point.



Additional Resources
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When analyzing quadratic functions, a common question that arises is whether the function has a
minimum or maximum point. In this comprehensive guide, we will explore the quadratic function
G(x) = -3x + 18x - 30 to determine whether it has a minimum, and explain the underlying

mathematical principles involved. This article aims to clarify the concepts step-by-step, making it

accessible whether you're a student, educator, or simply an enthusiast interested in the properties of
quadratic functions.

Understanding Quadratic Functions

Before diving into the specifics of G(x) = -3x + 18x - 30, it’s important to understand what quadratic
functions are and their general characteristics.

What Is a Quadratic Function?

A quadratic function is a polynomial function of degree 2. It can be expressed in the standard form:
\[y=ax"2 +bx +c\]

where:

-az0
- b and c are real numbers

Quadratic functions graph as parabolas—U-shaped curves that open either upward or downward
depending on the sign of a.

The General Shape of Parabolas
- Upward-opening parabola: When a > 0, the parabola opens upward, and the vertex represents the
minimum point.

- Downward-opening parabola: When a < 0, the parabola opens downward, and the vertex is the
maximum point.

Analyzing the Given Function
Now, let’s analyze the specific function:
\[ G(x) =-3x + 18x - 30 \]

At first glance, notice that the function appears to be written as a sum of linear terms, but the order



of terms is unconventional. To properly analyze it, we should combine like terms and identify its
quadratic form.

Step 1: Simplify the Function

Combine the linear terms:

\[ G(x) = (-3x) + (18x) - 30 = (15x) - 30 \]
This simplifies to:

\[ G(x) = 15x-30\]

Important Observation: The function simplifies to a linear function, not quadratic, because the x
term is first degree, and there is no x~2 term.

Step 2: Is the Function Quadratic?

Since the simplified form is G(x) = 15x - 30, which is linear, G(x) is not a quadratic function at all.
It’s a straight line with slope 15 and y-intercept -30.

Conclusion:

G(x) = 15x - 30 is a linear function, and linear functions do not have minima or maxima unless
constrained over a specific interval.

Clarification: Was the Original Function a Typo?

Given the title and the question about the quadratic function, it’s possible that the original function
was intended to be quadratic but was written incorrectly. For example, perhaps it was meant to be:

\[ G(x) =-3x"2 + 18x-30\]

or similar.

Step 3: Assuming a Corrected Quadratic Form
If the intended function is:

\[ G(x) =-3x"2 + 18x - 30 \]

then:

- a = -3 (negative), indicating the parabola opens downward.



- The function would have a maximum point (the vertex would be a maximum).

However, since the original function simplifies to a linear function, it does not have a minimum or
maximum in the traditional quadratic sense.

Clarifying the Nature of the Function
Let’s explore both possibilities:
1. The function is linear: \( G(x) = 15x - 30)

- Shape: Straight line
- Minimum or maximum: None, but the function is unbounded as \( x \to \pm \infty \)

2. The function is quadratic: \( G(x) = -3x"2 + 18x - 30)
- Shape: Downward-opening parabola

- Vertex: The maximum point
- Minimum: Does not exist (since parabola opens downward)

Step 4: How to Determine if a Quadratic Has a Minimum
For a quadratic function:
\[y=ax"2+bx +c\]

-If a > 0, the parabola opens upward, and the function has a minimum at its vertex.
-If a < 0, the parabola opens downward, and the function has a maximum at its vertex.

The vertex’s x-coordinate is given by:
\[ x_{vertex} = -\frac{b}{2a} \]
The y-coordinate, or the value of the function at the vertex, is:

\['y {vertex} = c - \frac{b~2}{4a} \]

Step 5: Applying the Formula to the Assumed Quadratic
Suppose the function is:
\[ G(x) =-3x"2 + 18x - 30 \]

then:



-\(a=-3)\)
-\(b=18))
-\(c=-30\)

Calculate the vertex’s x-coordinate:

\[ x_{vertex} = -\frac{b}{2a} = -\frac{18}{2 \times -3} = -\frac{18}{-6} = 3\]
Calculate the y-coordinate:

\[ 'y {vertex} =-3(3)"2 + 18(3) - 30 =-3(9) + 54 - 30 =-27 + 54 - 30 = -3\]

Result:
The vertex is at (3, -3), which is the maximum point because a = -3 < 0.

Conclusion:
The quadratic function has a maximum at \(x = 3\), \(y = -3 ). It does not have a minimum because
it opens downward.

Summary: Does the Function Have a Minimum?

- If the given function is linear: No, it does not have a minimum or maximum, as it extends infinitely.
- If the function is quadratic with a negative leading coefficient: No, it has a maximum, not a
minimum.

- If the function is quadratic with a positive leading coefficient: Yes, it has a minimum at its vertex.

Final Thoughts and Recommendations
When analyzing quadratic functions or any functions, always:

1. Identify the degree and form of the function.

2. Simplify the function to standard form if possible.

3. Determine the sign of the leading coefficient \(a\).

-\(a > 0\): parabola opens upward — has a minimum

-\(a < 0\): parabola opens downward — has a maximum

4. Calculate the vertex to find the exact point of minimum or maximum.
5. Consider the domain of the function if it’s constrained.

Conclusion

Given the original function G(x) = -3x + 18x - 30, after simplification, it is linear and does not have a
minimum or maximum. However, if the intended quadratic function was G(x) = -3x"2 + 18x - 30,
then the parabola opens downward, and the function has a maximum at x = 3, y = -3, but no
minimum.



Understanding these distinctions and applying the fundamental properties of quadratic functions
allows for accurate analysis and answers to questions about their minima and maxima.
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