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Understanding how to complete a table of values for the function \( y = x^2 -
2 \) is fundamental in mastering algebra and functions. This process not only
enhances your ability to visualize the graph of the parabola but also deepens
your comprehension of quadratic functions' behavior. In this article, we'll
explore step-by-step instructions, tips, and visualizations to help you
accurately complete the table of values for \( y = x^2 - 2 \). Whether you're
a student preparing for exams or a teacher seeking a comprehensive resource,
this guide is designed to be informative and easy to follow.

Introduction to the Function \( y = x^2 - 2 \)

Before diving into the table, it's essential to understand the nature of the
function \( y = x^2 - 2 \).

Quadratic Functions Basics
A quadratic function is any function that can be expressed in the form \( y =
ax^2 + bx + c \), where \( a \neq 0 \). The graph of a quadratic function is
a parabola, which opens upward if \( a > 0 \) and downward if \( a < 0 \).

In our case, the function is \( y = x^2 - 2 \), which is a simple quadratic
with:

- \( a = 1 \)
- \( b = 0 \)
- \( c = -2 \)

This parabola opens upward because the coefficient of \( x^2 \) is positive.

Vertex and Axis of Symmetry
The vertex of this parabola is at the point where the function attains its
minimum value. For the quadratic \( y = x^2 - 2 \), the vertex can be found
using the formula for the vertex:

\[
x_{vertex} = -\frac{b}{2a}
\]

Since \( b = 0 \), we get:

\[
x_{vertex} = 0
\]

Substituting \( x = 0 \) into the function:



\[
y = (0)^2 - 2 = -2
\]

Thus, the vertex is at \( (0, -2) \), and the axis of symmetry is the
vertical line \( x = 0 \).

How To Complete The Table Of Values

Creating a table of values involves selecting specific \( x \)-values,
computing the corresponding \( y \)-values, and organizing these pairs in a
clear format. This process helps in graphing the parabola and understanding
its shape.

Step-by-Step Instructions

1. Choose \( x \)-values: Select a range of \( x \)-values around the vertex,
generally including negative, zero, and positive values for symmetry. For
example: \(-3, -2, -1, 0, 1, 2, 3\).

2. Calculate \( y \)-values: Substitute each \( x \)-value into the function
\( y = x^2 - 2 \) and compute the results.

3. Organize in a table: List the \( x \)-values in one column and the
corresponding \( y \)-values in the adjacent column.

4. Analyze the pattern: Notice how the \( y \)-values change as \( x \)
increases or decreases. Recognize the symmetry about the axis \( x=0 \).

Sample Table of Values for \( y = x^2 - 2 \)

| \( x \) | \( y = x^2 - 2 \) | Computation |
|---------|---------------------|------------------------------|
| -3 | | \( (-3)^2 - 2 = 9 - 2 = 7 \) |
| -2 | | \( (-2)^2 - 2 = 4 - 2 = 2 \) |
| -1 | | \( (-1)^2 - 2 = 1 - 2 = -1 \) |
| 0 | | \( 0^2 - 2 = 0 - 2 = -2 \) |
| 1 | | \( 1^2 - 2 = 1 - 2 = -1 \) |
| 2 | | \( 2^2 - 2 = 4 - 2 = 2 \) |
| 3 | | \( 3^2 - 2 = 9 - 2 = 7 \) |

Filling out the table:

| \( x \) | \( y \) |
|---------|---------|
| -3 | 7 |
| -2 | 2 |
| -1 | -1 |
| 0 | -2 |
| 1 | -1 |
| 2 | 2 |
| 3 | 7 |



Understanding the Symmetry of the Parabola

One of the key features of quadratic functions like \( y = x^2 - 2 \) is
symmetry. The parabola is symmetric with respect to its axis of symmetry (\(
x=0 \) in this case). This implies:

- Corresponding points equidistant from \( x=0 \) have the same \( y \)-
values.
- For example, \( x = -1 \) and \( x = 1 \) both yield \( y = -1 \).

This symmetry is useful for graphing and verifying calculations.

Visualizing The Graph
Using the table, you can plot points to see the shape of the parabola:

- Plot the vertex at \( (0, -2) \).
- Plot points to the left and right, such as \( (-2, 2) \) and \( (2, 2) \),
\( (-3, 7) \) and \( (3, 7) \).
- Connect these points with a smooth curve to form the parabola.

This visualization confirms the quadratic's symmetric nature and the shape
opening upward.

Extensions and Variations

While the above example uses a simple range of \( x \)-values, you can extend
your table for more detailed analysis or different purposes.

Choosing a Broader Range of \( x \)-Values
Select \( x \)-values such as \( -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5 \) to
get a more comprehensive view of the parabola.

Calculating \( y \)-Values for Extended Range
Repeat the substitution process:

\[
\begin{aligned}
x &= -5: & y &= 25 - 2 = 23 \\
x &= -4: & y &= 16 - 2 = 14 \\
x &= -3: & y &= 9 - 2 = 7 \\
x &= -2: & y &= 4 - 2 = 2 \\
x &= -1: & y &= 1 - 2 = -1 \\
x &= 0: & y &= 0 - 2 = -2 \\
x &= 1: & y &= 1 - 2 = -1 \\
x &= 2: & y &= 4 - 2 = 2 \\
x &= 3: & y &= 9 - 2 = 7 \\
x &= 4: & y &= 16 - 2 = 14 \\
x &= 5: & y &= 25 - 2 = 23 \\
\end{aligned}



\]

This expanded table helps in precise graphing and understanding the
parabola's width and steepness.

Real-World Applications of Quadratic Functions

Quadratic functions like \( y = x^2 - 2 \) are more than just mathematical
exercises. They have numerous real-world applications, including:

- Projectile Motion: The path of an object thrown into the air follows a
parabola.
- Economics: Cost and revenue functions can be quadratic, modeling profit
maximization.
- Engineering: Parabolic shapes are used in satellite dishes and bridges for
optimal strength and focus.
- Physics: The relationship between variables such as kinetic energy and
velocity.

Understanding how to complete and analyze tables of quadratic functions is
vital in these disciplines.

Tips for Accurate Table Completion

To ensure accuracy when completing tables:

- Double-check calculations: Use a calculator or software for complex
calculations.
- Maintain consistent units: Keep units uniform, especially in applied
contexts.
- Use symmetry: Leverage the parabola's symmetry to verify points.
- Plot points carefully: Use graph paper or plotting software for precision.
- Understand the shape: Recognize the vertex and axis to predict \( y \)-
values at uncalculated points.

Conclusion

Completing a table of values for \( y = x^2 - 2 \) is a straightforward but
powerful method to understand the behavior of quadratic functions. By
carefully choosing \( x \)-values, performing accurate calculations, and
recognizing symmetry, you can sketch the parabola effectively and deepen your
understanding of quadratic relationships. Practice with different ranges and
functions to strengthen your algebra skills and prepare for more advanced
topics like transformations and

Frequently Asked Questions



What is the value of y when x = -3 in the table for y
= x^2 - 2?

When x = -3, y = (-3)^2 - 2 = 9 - 2 = 7.

Calculate y for x = 0 in the table for y = x^2 - 2.

When x = 0, y = 0^2 - 2 = 0 - 2 = -2.

What is the value of y when x = 2 in the table for y
= x^2 - 2?

When x = 2, y = 2^2 - 2 = 4 - 2 = 2.

Find y corresponding to x = 1 in the table for y =
x^2 - 2.

When x = 1, y = 1^2 - 2 = 1 - 2 = -1.

What is the value of y when x = -1 in the table for y
= x^2 - 2?

When x = -1, y = (-1)^2 - 2 = 1 - 2 = -1.

Determine y for x = 3 in the table for y = x^2 - 2.

When x = 3, y = 3^2 - 2 = 9 - 2 = 7.

Calculate y for x = -2 in the table for y = x^2 - 2.

When x = -2, y = (-2)^2 - 2 = 4 - 2 = 2.

What is the value of y when x = 4 in the table for y
= x^2 - 2?

When x = 4, y = 4^2 - 2 = 16 - 2 = 14.

Find y when x = -4 in the table for y = x^2 - 2.

When x = -4, y = (-4)^2 - 2 = 16 - 2 = 14.

Additional Resources
Complete The Table Of Values For Y = x² - 2: A Step-by-Step Guide to
Understanding and Plotting Quadratic Functions

When exploring the fascinating world of algebra, one of the foundational
skills students and enthusiasts alike develop is understanding how to
evaluate and interpret functions. A particularly important class of functions
is quadratic functions, which take the form y = ax² + bx + c. In this
comprehensive guide, we'll delve into Complete The Table Of Values For Y = x²



- 2, offering a detailed walkthrough of how to generate a table of values,
interpret the results, and understand the broader implications of this
quadratic function.

---

Understanding the Function Y = x² - 2

Before jumping into the table, it’s crucial to comprehend what the function
represents. The function y = x² - 2 is a quadratic function where:

- The coefficient of x² is 1, indicating a parabola opening upward.
- The constant term is -2, which shifts the parabola downward by 2 units on
the y-axis.

This function is symmetric about the y-axis because it contains only an x²
term without an x term. Recognizing these properties helps when plotting the
graph and understanding the behavior of the function.

---

Why Complete a Table of Values?

Creating a table of values involves selecting specific x-values, computing
the corresponding y-values, and then plotting these points to visualize the
function. This process aids in:

- Understanding the shape and symmetry of the parabola.
- Identifying key features such as the vertex, axis of symmetry, and
intercepts.
- Developing intuition for how changing x affects y.

Completing the table is especially useful for students learning to graph
quadratics and for anyone aiming to develop a deeper understanding of their
behavior.

---

Step-by-Step Guide to Complete the Table

Step 1: Choose the Range of x-Values

When selecting x-values, consider both negative and positive numbers to
capture the symmetry of the parabola. It’s typical to choose values around
the vertex, which in this case is at x=0, to observe the minimum point.

Suggested x-values:
- -3, -2, -1, 0, 1, 2, 3

You can include additional values for more detail, but these provide a solid
overview.

Step 2: Calculate Corresponding y-Values

Using the function y = x² - 2, substitute each x-value into the equation and
compute y.

Let's do this step-by-step:



| x-value | Calculation | y-value |
|---------|-------------------------|------------------------------|
| -3 | (-3)² - 2 = 9 - 2 | 7 |
| -2 | (-2)² - 2 = 4 - 2 | 2 |
| -1 | (-1)² - 2 = 1 - 2 | -1 |
| 0 | 0² - 2 = 0 - 2 | -2 |
| 1 | 1² - 2 = 1 - 2 | -1 |
| 2 | 2² - 2 = 4 - 2 | 2 |
| 3 | 3² - 2 = 9 - 2 | 7 |

Step 3: Organize the Data into a Complete Table

| x-value | y = x² - 2 |
|-----------|--------------|
| -3 | 7 |
| -2 | 2 |
| -1 | -1 |
| 0 | -2 |
| 1 | -1 |
| 2 | 2 |
| 3 | 7 |

This table provides a clear set of points for plotting and analyzing the
quadratic function.

---

Analyzing the Table of Values

Symmetry and Vertex

- Notice that the y-values are symmetric: y at x=-3 is 7, and y at x=3 is
also 7; similarly, y at x=-2 is 2, and y at x=2 is 2, and so forth. This
symmetry about the y-axis confirms the parabola's shape.

- The smallest y-value occurs at x=0, with y=-2. This point, (0, -2), is the
vertex of the parabola, representing its minimum point.

Key Features

- Vertex: (0, -2)
- Axis of symmetry: The line x=0 (the y-axis)
- Y-intercept: At x=0, y=-2. The y-intercept is (0, -2).
- X-intercepts: Find x when y=0:

0 = x² - 2 → x² = 2 → x = ±√2 ≈ ±1.414

So, the parabola crosses the x-axis at approximately (-1.414, 0) and (1.414,
0).

---

Visualizing the Function

Using the points from the table, you can sketch the graph:

- Plot the points: (-3, 7), (-2, 2), (-1, -1), (0, -2), (1, -1), (2, 2), (3,
7).
- Draw a smooth parabola passing through these points, noting the symmetry



about x=0.
- Observe how the parabola opens upward, with its vertex at (0, -2).

This visualization helps reinforce understanding of how x-values influence y-
values and the overall shape of quadratic graphs.

---

Extending the Table: Additional Values

To get a more detailed graph or analysis, consider adding more x-values:

| x-value | y = x² - 2 |
|-----------|--------------|
| -4 | 14 |
| -1.5 | 0.25 |
| 1.5 | 0.25 |
| 4 | 14 |

Calculating these:

- x = -4: 16 - 2 = 14
- x = -1.5: 2.25 - 2 = 0.25
- x = 1.5: same as x=-1.5 → 0.25
- x=4: 16 - 2 = 14

Adding these points will give a more accurate shape of the parabola,
especially near the edges.

---

Practical Applications of Completing the Table

Understanding how to complete the table of values for quadratic functions
like y = x² - 2 is essential in various contexts:

- Graphing quadratic functions for visual understanding.
- Identifying key features such as vertex, axis of symmetry, and intercepts.
- Solving real-world problems involving quadratic relationships, such as
projectile motion or optimization tasks.
- Analyzing transformations by comparing the table for different quadratic
functions with shifts and stretches.

---

Tips for Students and Educators

- Choose symmetric x-values around the vertex for better visualization.
- Calculate with care to avoid simple mistakes.
- Use technology like graphing calculators or software when available for
verification.
- Practice with different quadratic functions to become comfortable with
pattern recognition and analysis.

---

Final Thoughts

Completing the table of values for y = x² - 2 is a fundamental skill that



bridges algebraic expressions and their graphical representations. By
selecting appropriate x-values, computing corresponding y-values, and
analyzing the resulting points, learners develop a deeper understanding of
quadratic functions’ behavior. This process not only enhances graphing skills
but also lays the groundwork for more advanced topics in mathematics, such as
calculus and analytical geometry. Remember, the key to mastery is consistent
practice and exploration—so keep experimenting with different functions and
ranges to sharpen your mathematical intuition!
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