Given Two Functions, F(x) And G(x), Which
One Will Have The Smallest Y-intercept? F(x)
= -6x2 + 5 G(x)

Given Two Functions, F(x), And G(x), Which One Will Have The Smallest Y-intercept? F(x) =
-6x"~2 + 5 G(x)

Understanding the concept of the y-intercept is fundamental in the study of functions in algebra and
calculus. When analyzing two functions, a common question is: which function has the smallest y-
intercept? In this case, we're comparing the functions F(x) = -6x~2 + 5 and G(x). To determine which
one has the smallest y-intercept, we need to understand what the y-intercept is, how to find it, and
how the given functions behave at x = 0. This article provides a comprehensive analysis of these
functions, including their mathematical properties, and guides you through the process of comparing
their y-intercepts in a clear, organized manner.

Understanding the Y-Intercept in Functions

What Is the Y-Intercept?

The y-intercept of a function is the point where the graph of the function crosses the y-axis. It
represents the value of the function when x = 0. Mathematically, it is found by evaluating the function
atx = 0:

\[

\text{Y-intercept} = f(0)

\]

Why Is the Y-Intercept Important?

- It provides initial information about the function's behavior.
- It is essential in graphing functions.
- It helps in understanding the function's starting point in real-world applications.

Analyzing the Given Functions

Function 1: F(x) = -6x"2 + 5

This is a quadratic function with a leading coefficient of -6, which indicates it opens downward (since
the coefficient is negative). The constant term, +5, affects the y-intercept and the vertical position of
the parabola.



Function 2: G(x)

The problem statement is incomplete regarding G(x). It appears to be missing an explicit definition.
For a meaningful comparison, assume G(x) is a linear function, or a quadratic function with specific
coefficients, or consider a general form.

Assumption for G(x):

Let’s suppose G(x) is a quadratic function:

\[

G(x)=ax™2+bx+c

\]

with known coefficients or as a specific example. Alternatively, if G(x) is linear:

\[
G(X)=mx+n
\]

Given the context, let's analyze both possibilities:

Case 1: G(x) as a quadratic function with known coefficients
Suppose G(X) = px™2+gx+r

Case 2: G(x) as a linear function
Suppose G(x) =mx +n

In either case, to compare y-intercepts, we evaluate G(0):

\[
G(0) = r\quad \text{if quadratic, or} \quad n \quad \text{if linear}
\]

For the purposes of this comparison, assume G(x) = 2x + 3
This is a linear function, and its y-intercept is at G(0) = 3.

Note: Since the original problem is incomplete, we will proceed with the assumption that G(x) is a
linear function G(x) = 2x + 3 for illustration purposes. The method applies generally.

Calculating the Y-Intercepts of the Functions

Y-Intercept of F(x) = -6x~2 + 5

To find the y-intercept:

\[

F(0) = -6 \times0™2 +5=5

\]

This indicates that the parabola crosses the y-axis at (0, 5).



Y-Intercept of G(x) = 2x + 3

To find the y-intercept:

\[

G(0) =2 \times0+3 =3

\]

Hence, G(x) crosses the y-axis at (0, 3).

Comparison of the Y-Intercepts

Valuesatx =0

- F(x): y-intercept is 5
- G(x): y-intercept is 3

Conclusion:
Since the y-intercept of F(x) is 5 and G(x) is 3, G(x) has the smaller y-intercept.

Note:

If G(x) were a different function, such as G(x) = -4x + 1, then the y-intercept would be at G(0) = 1,
which is less than 3, making G(x) have the smallest y-intercept among those functions.

General Approach to Comparing Y-Intercepts

Steps Involved:

1. Identify the general form of each function, especially the constant term or the value at x=0.
2. Evaluate each function at x = 0 to find the y-intercept.
3. Compare the numerical values of the y-intercepts.

4. Determine which value is smallest (most negative or least positive).

Additional Considerations:

¢ In the case of quadratic functions opening downward (negative leading coefficient), the y-
intercept is typically the maximum point on the y-axis, but the shape does not affect the
intercept's location at x=0.



e For linear functions, the y-intercept is straightforward to compute directly from the equation.

e When functions include parameters, analyze how changing parameters affect the y-intercept.

Visualizing the Functions and Their Y-Intercepts

Graphing F(x) = -6x"2 + 5

- Opens downward due to negative coefficient.
- Vertex can be found at x = -b/(2a), but for y-intercept, x=0.
- Crosses y-axis at (0, 5).

Graphing G(x) = 2x + 3
- Straight line with slope 2.
- Crosses y-axis at (0, 3).

Graphical insight:
The parabola's y-intercept is higher (5) than the line's (3), so the line has the smaller y-intercept.

Implications and Real-World Applications

Practical Scenarios:

- Economics: The y-intercept could represent initial profit or cost.
- Physics: The y-intercept might represent initial position or velocity.
- Biology: The starting population size at time zero.

Understanding which function has the smallest y-intercept helps in decision-making and modeling
real-world phenomena.

Summary and Final Thoughts

- The y-intercept is found by evaluating the function at x=0.
- For F(x) = -6x"~2 + 5, the y-intercept is 5.

- For the assumed G(x) = 2x + 3, the y-intercept is 3.

- Therefore, G(x) has the smaller y-intercept.

Important note:
The specific comparison hinges on the actual form of G(x). If G(x) is different, the y-intercept must be



recalculated accordingly.

Conclusion

Determining which function has the smallest y-intercept involves straightforward evaluation at x=0. In
the case of the functions considered here, G(x) with a y-intercept at 3 is smaller than F(x), which has
a y-intercept at 5. This analysis exemplifies the importance of understanding the basic properties of
functions and their graphical representations. Whether working with quadratics, linear functions, or
more complex forms, evaluating the function at zero provides essential insight into the starting point
of the function's graph and helps in comparative analysis.

Remember: Always verify the explicit form of the functions before making comparisons. In more
complex scenarios, additional analysis of the functions' behaviors around their intercepts can provide
deeper insights into their overall characteristics.

Frequently Asked Questions

How do you find the y-intercept of a function?

The y-intercept of a function is found by evaluating the function at x = 0, i.e., F(0).

What is the y-intercept of F(x) = -6x"2 + 5?
The y-intercept is F(0) = -6(0)~2 + 5 = 5.

Given G(x), how can | determine its y-intercept?

Evaluate G(0) to find the y-intercept of G(x).

If G(x) is a linear function, say G(x) = mx + b, how do | find its
y-intercept?

The y-intercept is simply b, the constant term in the linear equation.

Without knowing G(x), can | determine which function has the
smaller y-intercept?

No, unless G(0) is given or known, you cannot determine which has the smaller y-intercept.

Is the y-intercept of F(x) = -6x"2 + 5 smaller than that of
G(x), if G(0) = 2?

Yes, because F(0) = 5 and G(0) = 2, so G(x) has the smaller y-intercept.



How does the quadratic nature of F(x) affect its y-intercept
compared to a linear G(x)?

The y-intercept of a quadratic function depends on the constant term; in this case, F(0) = 5, which is
straightforward to compare once G(0) is known.

What is the key factor in determining which function has the
smallest y-intercept?

The key factor is the value of the function at x = 0, i.e., F(0) and G(0).

If G(x) is given as G(x) = 3x + 1, which function has the
smaller y-intercept?

G(0) = 1, while F(0) = 5, so G(x) has the smaller y-intercept.

Additional Resources

Y-intercept Analysis of Quadratic Functions: Comparing F(x) = -6x2 + 5 and G(x)

Introduction: Understanding the Significance of the Y-
Intercept in Functions

In the realm of algebra and calculus, the y-intercept of a function is a fundamental concept that
provides insight into the behavior of the graph at its point of crossing the y-axis. When analyzing
functions, particularly quadratic functions, understanding how their y-intercepts compare can reveal
key characteristics about their graphs, such as their position, symmetry, and potential maximums or
minimums. This article conducts a detailed comparison between two functions, F(x) = -6x? + 5 and
G(x), focusing on which one exhibits the smallest y-intercept.

Deciphering the Components of the Functions

Before delving into the comparison, it's essential to understand the structure and properties of each
function.



Function F(x) = -6x2+ 5

This is a quadratic function with the following features:
- Leading Coefficient (a): -6, which is negative, indicating the parabola opens downward.
- Constant Term (c): 5, which influences the y-intercept.

- Vertex: Located at the maximum point of the parabola due to the negative leading coefficient.
- Y-intercept: The point where x = 0, calculated directly by substituting x = 0 into the function.

Function G(x): General Form and Characteristics

Unlike F(x), G(x) is presented without a specific formula. To compare their y-intercepts effectively, we
need to define G(x) explicitly. For the purpose of this analysis, let's assume G(x) is also quadratic but
with unspecified coefficients:

\[ G(x) =ax™2 + bx + c\]

Our goal is to determine the y-intercept of G(x), which is simply the constant term ¢, as it is the value
of G(x) when x = 0.

Calculating the Y-Intercepts

Y-Intercept of F(x) = -6x2 + 5
To find the y-intercept:

\[ F(0) =-6(0)"2+5=0+5=5\]

Thus, the y-intercept of F(x) is 5.

Y-Intercept of G(x)

Given the general form:
\[ G(0) = c\\]

The y-intercept depends solely on the constant term c. Therefore, the comparison hinges on the value
of c.



Determining Which Function Has the Smallest Y-
Intercept

The core question is: Given F(x) = -6x2 + 5 and an unspecified G(x), which one has the smaller y-
intercept?

Since the y-intercept of F(x) is explicitly 5, the comparison reduces to understanding the value of G(0)
=C.

Scenario 1: G(x) Has a Known Constant Term

- If ¢ < 5, then G(x) has a smaller y-intercept than F(x).

- If ¢ = 5, both functions have the same y-intercept.

- If ¢ > 5, then F(x) has the smaller y-intercept.

Scenario 2: G(x) Is a Quadratic with an Unknown Constant

Without explicit coefficients, we can analyze potential cases:

- Case A: G(x) has a constant term less than 5 (c < 5). For example, ¢ = 2, ¢ = 0, or even negative
values.

- Case B: G(x) has a constant term greater than 5.
- Case C: G(x) has a constant term equal to 5.

Impact of the Constant Term on the Y-Intercept

Since the y-intercept depends solely on the constant term, the dominant factor is the value of c in
G(x).
Key Points:

- A smaller constant term c results in a lower y-intercept.
- Negative constants produce y-intercepts below the x-axis.
- The magnitude of c indicates how far below or above the x-axis the function crosses at x=0.

Additional Considerations: The Role of the Quadratic
Coefficients

While the y-intercept is determined solely by the constant term, understanding the overall shape of
G(x) can provide context:



1. Vertex Position: The vertex's y-value impacts the maximum or minimum of the parabola, but not
the y-intercept.

2. Opening Direction: The sign of the leading coefficient (a) influences whether the parabola opens
upward or downward.

3. Axis of Symmetry: Located at \( x = -b/(2a) \), which affects the parabola's shape but not the
intercept at x=0.

Therefore, unless G(x) is specifically defined, the y-intercept comparison remains a matter of the
constant term alone.

Hypothetical Examples to lllustrate the Comparison

To clarify, consider several hypothetical forms of G(x):

- Example 1: G(x) = 3x2 + 2 = y-intercept = 2. Since 2 < 5, G(x) has a smaller y-intercept than F(x).
- Example 2: G(x) = -4x? + 7 - y-intercept = 7. Since 7 > 5, F(x) has the smaller y-intercept.

- Example 3: G(x) = 5x%2 + 0 - y-intercept = 0. Since 0 < 5, G(x) has the smaller y-intercept.

- Example 4: G(x) = -2x2 - 3 - y-intercept = -3. Since -3 < 5, G(x) has the smaller y-intercept.

These examples demonstrate that the constant term c directly determines the y-intercept's position
relative to F(x).

Conclusion: Which Function Has the Smallest Y-
Intercept?

Based on the analysis:

- For F(x): The y-intercept is 5.
- For G(x): The y-intercept is c, the constant term.

To determine which is smaller, compare c to 5:
- If ¢ < 5, G(x) has the smaller y-intercept.
- If ¢ = 5, both functions have the same y-intercept.

- If ¢ > 5, F(x) has the smaller y-intercept.

In the absence of a specific G(x), the answer hinges on the value of its constant term. If G(x) is known
to have a constant less than 5, it will have the smaller y-intercept; if not, F(x) holds that distinction.



Final Thoughts: The Importance of Complete Function
Definitions

This comparison underscores a critical aspect of analyzing functions: the necessity of complete
information. While the form of F(x) is explicit, G(x) remains undefined in this context, making
definitive conclusions contingent on additional data.

Key takeaways:

- The y-intercept is determined solely by the constant term of the function.
- Quadratic coefficients influence the shape and position of the parabola but not the y-intercept.
- Precise comparison requires explicit definitions for both functions.

In practical applications, understanding these principles allows mathematicians, engineers, and data
scientists to predict the behavior of functions and graphs with confidence, emphasizing the pivotal
role of the constant term in the y-intercept's position.

Summary:

- The y-intercept of F(x) = -6x2 + 5 is 5.

- The y-intercept of G(x) = ax?> + bx + ciis c.

- Comparing the two involves analyzing the value of ¢ relative to 5.

Thus, the function with the smaller y-intercept is the one whose constant term c is less than 5.
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