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Understanding how to evaluate a function at a specific point is a fundamental skill in mathematics,
especially in algebra and calculus. The function provided, f(x) = x^2 + 3x + 5, is a quadratic
function, which is one of the most common types of functions studied in mathematics. Determining
the value of this function at x=0, denoted as f(0), involves substituting 0 into the function and
simplifying the expression. This process is straightforward but requires careful attention to detail to
ensure accuracy. In this comprehensive guide, we will explore the steps to find f(0) for the given
function, analyze the possible answer choices, and discuss related concepts that deepen
understanding of quadratic functions.

---

Understanding the Given Function

Before diving into the calculation, it’s essential to understand the structure of the function:

The Function: f(x) = x^2 + 3x + 5

This quadratic function is composed of three terms:

x^2: The quadratic term, which shapes the parabola and determines its concavity.1.

3x: The linear term, which shifts the parabola along the x-axis.2.

5: The constant term, which shifts the parabola vertically.3.

Understanding each component helps in visualizing the function's graph and properties, though for
calculating a specific value, the main task is substitution.

---

Step-by-Step Process to Find f(0)



Calculating f(0) involves substituting x=0 into the function and simplifying:

Step 1: Write down the function with x replaced by 0

f(0) = (0)^2 + 3(0) + 5

Step 2: Simplify each term

- (0)^2 = 0
- 3 0 = 0
- The constant remains 5

Step 3: Add the simplified terms

f(0) = 0 + 0 + 5 = 5

This straightforward substitution shows that the value of the function at x=0 is 5.

---

Understanding the Answer Choices

The multiple-choice options provided are 5, 0, 10, and 15. Based on the calculation:

5: Correct answer, as calculated above.1.

0: Incorrect; this would be the value if the constant term was 0 and other terms evaluated to 0.2.

10: Incorrect; perhaps a common mistake is doubling the constant term or miscalculating the3.
substitution.

15: Incorrect; possibly adding the constant multiple times or misreading the function.4.

Therefore, the correct answer choice from the given options is 5.

---



Additional Concepts Related to the Function and
Evaluation

Understanding how to evaluate functions is vital, but it also opens the door to broader topics like
function properties, graphing, and applications.

The Importance of Function Evaluation

Evaluating a function at specific points helps:

Determine the function's behavior at key points.

Plot the graph accurately.

Find function maxima, minima, and roots.

Apply in real-world contexts such as physics, engineering, and economics.

Properties of Quadratic Functions

Quadratic functions like f(x) = x^2 + 3x + 5 are parabolas with specific properties:

Vertex: The highest or lowest point of the parabola.

Axis of symmetry: The vertical line passing through the vertex.

Y-intercept: The point where the graph crosses the y-axis (at x=0).

Roots or zeros: The points where the parabola intersects the x-axis.

In this case, evaluating at x=0 gives the y-intercept, which is 5.

Finding the Vertex

The vertex of a quadratic function f(x) = ax^2 + bx + c is at x = -b/(2a).

For f(x) = x^2 + 3x + 5:



- a = 1
- b = 3

So,

x = -3 / (2 1) = -3/2 = -1.5

The vertex's y-coordinate can be found by substituting x = -1.5 back into the function.

Graphing the Function

Plotting the quadratic function provides visual insight:

- The parabola opens upward because a=1 > 0.
- The y-intercept is at (0, 5).
- The vertex is at (-1.5, f(-1.5)), which can be calculated for completeness.

Calculating f(-1.5):

f(-1.5) = (-1.5)^2 + 3(-1.5) + 5 = 2.25 - 4.5 + 5 = 2.75

Thus, the vertex is at (-1.5, 2.75).

---

Real-World Applications of Quadratic Functions

Quadratic functions appear in various real-world situations:

Projectile motion: The path of an object thrown under gravity follows a parabola.1.

Economics: Profit functions or cost functions often are quadratic, modeling diminishing2.
returns or increasing costs.

Engineering: Structural analysis and design sometimes involve quadratic equations.3.

Physics: Describing the relationship between variables such as velocity and acceleration.4.

Understanding how to evaluate and interpret quadratic functions is therefore essential across
disciplines.

---



Summary and Final Thoughts

In this guide, we have:

Analyzed the structure of the quadratic function f(x) = x^2 + 3x + 5.

Followed a step-by-step process to evaluate the function at x=0, resulting in f(0) = 5.

Discussed the significance of the answer choices and clarified why 5 is correct.

Explored additional properties of quadratic functions, including the vertex and graphing
considerations.

Highlighted real-world applications that demonstrate the importance of understanding
quadratic functions.

Knowing how to evaluate functions at specific points is a foundational skill that supports more
advanced topics in mathematics. Recognizing the value of f(0) as the y-intercept helps in graphing
and understanding the function's behavior. Whether you're solving simple algebraic problems or
applying functions in real-life scenarios, mastering these techniques enhances your mathematical
fluency and problem-solving abilities.

---

Practice Problems

To reinforce your understanding, try evaluating the following functions at given points:

f(x) = 2x^2 - 4x + 1 at x=21.

g(x) = -x^2 + 6x - 8 at x=32.

h(x) = x^2 + 2x + 3 at x=-13.

Compare your answers to ensure you are comfortable with the substitution and evaluation process.

---

Conclusion



Calculating the value of a function at a specific point is a fundamental skill that forms the basis for
more complex mathematical concepts. In the case of the function f(x) = x^2 + 3x + 5, evaluating at
x=0 yields f(0) = 5, which also represents the y-intercept of the parabola. Recognizing this and
understanding the underlying principles enhances your overall grasp of algebra and prepares you
for advanced topics in calculus, physics, and engineering. Keep practicing with different functions
and points to build confidence and proficiency in function evaluation.

Frequently Asked Questions

What is the value of F(0) for the function f(x) = x^2 + 3x + 5?
F(0) = 5

How do you find F(0) given the function f(x) = x^2 + 3x + 5?
F(0) is the value of the antiderivative at x = 0. Since F'(x) = f(x), F(0) can be found by integrating
f(x) and evaluating at 0.

If f(x) = x^2 + 3x + 5, what is the indefinite integral F(x)?
F(x) = (x^3)/3 + (3x^2)/2 + 5x + C

What does the 'Group Of Answer Choices-50510' imply in
finding F(0)?
It suggests that the answer choices for F(0) are 5, 10, or 15, but based on the calculation, F(0) = 5.

Is F(0) determined solely from the function f(x) = x^2 + 3x +
5?
No, because F(0) depends on the constant of integration, but if we assume the indefinite integral
with C=0, then F(0)=5.

How would you compute F(0) for f(x) = x^2 + 3x + 5 if the
indefinite integral is used?
Integrate to get F(x) = (x^3)/3 + (3x^2)/2 + 5x + C, then set x=0, resulting in F(0) = C.

Given the options 5, 10, and 15, which is the correct F(0) for
the function f(x) = x^2 + 3x + 5?
The correct F(0) is 5, assuming the constant of integration C=0.



What is the significance of the answer choices 5, 10, and 15 in
the context of this problem?
They are potential values for F(0), and based on the indefinite integral, the most appropriate answer
is 5.

Can the value of F(0) be directly read from the function f(x)?
No, F(0) is found by integrating f(x) and evaluating at 0, considering the constant of integration.

What is the primary step to find F(0) for the given function?
Integrate the function to find F(x), then substitute x=0 to determine F(0).
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---

Introduction

Mathematics often involves delving into the intricacies of functions to understand their behavior at
specific points. One fundamental task is to evaluate a function at a particular input, such as finding
\(f(0)\), which reveals the function's value at zero. Today, we examine a specific function, \(f(x) = x^2
+ 3x + 5\), and explore how to determine \(f(0)\). This process not only helps in understanding the
function's value at a key point but also forms the basis for more complex analyses in calculus and
algebra. In this article, we'll systematically evaluate the function at zero, interpret the result, and
discuss the implications within the broader context of mathematical functions.

---

Understanding the Given Function

The Function's Structure

The function provided is:

\[
f(x) = x^2 + 3x + 5
\]

At first glance, this is a quadratic function, a polynomial of degree 2, which is one of the most
studied forms in algebra. Let's break down its components:

- Quadratic term (\(x^2\)): This term dictates the parabola's curvature—whether it opens upwards or
downwards.
- Linear term (\(3x\)): This influences the slope or rate of change of the function.
- Constant term (5): This shifts the parabola vertically on the graph.



Understanding these components is crucial when analyzing the function's behavior at various points,
especially at \(x=0\).

Significance of Evaluating at Zero

The point \(x=0\) is often called the origin in the context of the coordinate plane. Evaluating \(f(0)\)
gives the y-coordinate of the function at the origin, which can be interpreted as the starting value or
baseline of the function.

---

Step-by-Step Calculation of \(f(0)\)

Substituting Zero into the Function

To find \(f(0)\), substitute \(x=0\) into the function:

\[
f(0) = (0)^2 + 3 \times 0 + 5
\]

Perform the calculations step-by-step:

1. Square of zero: \((0)^2 = 0\)
2. Linear term: \(3 \times 0 = 0\)
3. Constant: \(5\)

Putting it all together:

\[
f(0) = 0 + 0 + 5 = 5
\]

Final Result

The evaluation yields:

\[
\boxed{f(0) = 5}
\]

This means that at \(x=0\), the function's value is 5.

---

Interpreting the Result

Geometric Perspective

Graphically, the parabola described by \(f(x) = x^2 + 3x + 5\) crosses the y-axis at the point \((0,
5)\). This point is called the y-intercept of the function.



Algebraic Significance

Knowing the value at zero helps in understanding the function's behavior and can serve as a starting
point for graphing or further analysis, such as finding the vertex or roots.

---

Broader Context and Related Concepts

1. Roots of the Function

While the focus here is on \(f(0)\), analyzing the roots (values of \(x\) where \(f(x) = 0\)) can provide
insights into the function's behavior:

\[
x^2 + 3x + 5 = 0
\]

Using the quadratic formula:

\[
x = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a}
\]

where \(a=1\), \(b=3\), and \(c=5\):

\[
x = \frac{-3 \pm \sqrt{9 - 20}}{2} = \frac{-3 \pm \sqrt{-11}}{2}
\]

Since the discriminant is negative, there are no real roots, indicating the parabola does not cross the
x-axis.

2. Vertex of the Parabola

The vertex form of a quadratic function is useful to understand its maximum or minimum point:

\[
f(x) = a(x - h)^2 + k
\]

The vertex \((h, k)\) can be found via:

\[
h = -\frac{b}{2a}
\]

For our function:

\[
h = -\frac{3}{2 \times 1} = -\frac{3}{2} = -1.5



\]

To find \(k\), substitute \(h\) back into the function:

\[
f(-1.5) = (-1.5)^2 + 3 \times (-1.5) + 5 = 2.25 - 4.5 + 5 = 2.75
\]

Thus, the vertex is at \((-1.5, 2.75)\), indicating the minimum point of the parabola.

---

Multiple Choice Options and Their Rationales

The problem provides answer choices: 505, 10, 5, 10. Based on our calculation, the correct answer is
5.

- 505: Significantly larger than the actual value; perhaps a distractor.
- 10: Double the actual value; possibly a miscalculation or distractor.
- 5: Matches our calculation precisely.
- 10: Repeated; likely a distractor.

Understanding why the correct answer is 5 helps reinforce the importance of careful substitution
and calculation.

---

Practical Applications of Evaluating Functions at Specific Points

Evaluating functions at specific points like \(x=0\) is fundamental in numerous fields:

- Physics: Determining initial conditions or baseline measurements.
- Economics: Calculating starting points for cost or revenue functions.
- Engineering: Analyzing system behavior at specific input values.
- Computer Science: Initializing variables or understanding baseline outputs.

This simple calculation forms the backbone of more complex analyses, such as optimization,
graphing, and solving equations.

---

Summary and Key Takeaways

- The function provided is quadratic, with clear components that influence its shape and position.
- Substituting \(x=0\) into the function yields \(f(0) = 5\).
- The value at zero corresponds to the y-intercept of the parabola.
- Understanding the behavior of quadratic functions involves analyzing roots, vertex, and intercepts.
- Accurate substitution and calculation are critical to avoid errors and misunderstandings.

---



Final Thoughts

Evaluating functions at specific points like \(f(0)\) may seem straightforward, but it is an essential
skill in mathematics that underpins more advanced concepts. Whether plotting graphs, solving
equations, or interpreting data, knowing how to accurately determine a function's value at a given
input is invaluable. As demonstrated with the function \(f(x) = x^2 + 3x + 5\), the process involves
clear substitution and careful calculation, leading to an elegant and precise result: \(f(0) = 5\).

---
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End of article.
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