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When tackling problems involving the calculation of areas under curves, especially those involving
quadratic functions like g(x) = -0.5x², it’s essential to understand the fundamental concepts of integration,
the shape of the graph, and the specific region in question. This article provides a comprehensive guide to
help you find the area of a shaded region bounded by the parabola g(x) = -0.5x² and the x-axis, including
step-by-step instructions, tips, and common pitfalls to avoid.

Understanding the Graph of g(x) = -0.5x²

Before calculating the area, it’s crucial to visualize the graph of the quadratic function g(x) = -0.5x².

Shape and Characteristics of the Parabola
- Vertex: The vertex of the parabola is at (0, 0), since the function is in the form y = ax² with a negative
coefficient.
- Direction: Because the coefficient of x² is negative (-0.5), the parabola opens downward.
- Symmetry: The graph is symmetric about the y-axis.
- Intercepts: The parabola intersects the x-axis at x=0, which is also the vertex, and it does not cross the x-
axis elsewhere because it opens downward and is symmetric around the origin.

Implication for the Shaded Region
- The shaded region is typically bounded by the parabola and the x-axis.
- The limits of integration are determined by where g(x) equals zero or by specific x-values given in the
problem.

Identifying the Boundaries of the Region

To find the area, first determine the domain of the shaded region.



Finding Intersection Points
- Set g(x) = 0 to find the x-values where the parabola intersects the x-axis:

0 = -0.5x²

x² = 0

x = 0

- Since the parabola only touches the x-axis at x=0, the region is likely bounded between symmetric points
on either side of the y-axis, where the parabola is above or below the x-axis.

Note: If the problem specifies additional bounds or other curves that intersect g(x), incorporate those
accordingly.

Assuming Symmetry and Specified Limits
- Typically, for such problems, the shaded region is between x = -a and x = a, where g(x) is positive or the
region of interest is symmetric.
- For example, suppose the problem indicates the region is between x = -b and x = b, which could be
determined from additional context.

In the absence of explicit bounds, let's assume the region is bounded between x = -x₁ and x = x₁, where g(x)
is positive.

Calculating the Area Under the Curve

The area under the parabola g(x) = -0.5x² between x = -a and x = a can be calculated using definite
integration.

Step 1: Set Up the Integral
- The area A is:

A = ∫ from x = -a to x = a of |g(x)| dx

- Since g(x) is negative for x ≠ 0, and the parabola opens downward, the absolute value ensures the area is
positive.



- Alternatively, because the parabola is symmetric and g(x) ≤ 0 for x ≠ 0, the area can be computed as:

A = 2 ∫ from 0 to a of -g(x) dx

Step 2: Write the Integral
- Using the second approach:

A = 2 ∫₀^a (-g(x)) dx = 2 ∫₀^a 0.5x² dx

Step 3: Perform the Integration
- Integrate:

∫ 0.5x² dx = 0.5 (x³ / 3) = (0.5 / 3) x³ = (1/6) x³

- Evaluate from 0 to a:

(1/6) a³

- Multiply by 2:

A = 2 (1/6) a³ = (1/3) a³

Step 4: Final Area Formula
- The area within bounds x = -a and x = a is:

A = (1/3) a³

Note: The actual value of a depends on the problem's specific bounds.

Applying the Formula with Specific Values

Suppose the problem specifies that the shaded region extends from x = -2 to x = 2.

- Then, a = 2.

- Compute the area:



A = (1/3) (2)³ = (1/3) 8 = 8/3 ≈ 2.6667

- Rounded to one decimal place:

A ≈ 2.7

Tips for Accurate Calculation

- Always verify the bounds of the region before computing the integral.
- Use symmetry to simplify calculations whenever possible.
- Confirm whether the function is positive or negative within the bounds to correctly apply the absolute
value.
- When dealing with quadratic functions, remember the general form and properties to quickly sketch the
graph.

Common Mistakes to Avoid

- Ignoring the sign of the function: Failing to take the absolute value when integrating over regions where
the function is negative can lead to incorrect area calculations.
- Misidentifying bounds: Not properly determining the limits of integration can result in an incorrect area.
- Incorrect integration: Be meticulous in performing the integral, especially with powers and coefficients.
- Forgetting to round: Always round your final answer to one decimal place, as specified.

Summary of Steps to Find the Area of the Shaded Region

1. Identify the function and its graph characteristics.
2. Determine the bounds of the shaded region—either from the problem statement or by solving g(x) = 0.
3. Set up the integral for the area, considering symmetry and the sign of g(x).
4. Perform the integration carefully.
5. Calculate the definite integral value.
6. Round your final answer to one decimal place.

Additional Resources for Practice

- Calculus Textbooks: Look into chapters on integration and areas under curves.
- Online Calculators: Use graphing calculators or online integral calculators to verify your work.
- Practice Problems: Seek problems involving quadratic functions and shaded regions to hone your skills.



Conclusion

Calculating the area of a shaded region bounded by a parabola like g(x) = -0.5x² involves understanding the
graph's shape, identifying the bounds of integration, and applying definite integrals carefully. With
practice, these problems become more manageable, and you'll develop a strong intuition for solving similar
calculus questions efficiently. Remember to keep track of your bounds, signs, and rounding to produce
accurate and precise answers.

Always double-check your work and ensure your final answer aligns with the problem's requirements.
Happy calculating!

Frequently Asked Questions

What is the first step to find the area of the shaded region bounded by the
curve g(x) = -0.5x²?
The first step is to identify the limits of integration, which are the points where the curve intersects the x-
axis or the boundaries of the shaded region.

How do I find the points of intersection for g(x) = -0.5x²?
Set g(x) = 0 and solve for x: -0.5x² = 0, which gives x = 0. The parabola touches the x-axis at x = 0, so the
region is symmetric around this point.

What are the bounds of integration if the shaded region is symmetric
about the y-axis?
If the shaded region is symmetric, the bounds are typically from x = -a to x = a, where 'a' is determined
based on the context or the specific limits given.

How do I set up the integral to find the area of the shaded region?
Use the integral of the function's absolute value over the interval: Area = 2 × ∫₀^a |g(x)| dx. Since g(x) is
negative for x ≠ 0, integrate -g(x) to get positive area.

What is the integral of g(x) = -0.5x², and how does it help find the area?
The integral of -0.5x² is -(0.5)(x³)/3 = - (1/6)x³. Evaluating this between the bounds gives the area under the
curve, which is used to find the shaded region.



If the region is bounded between x = -2 and x = 2, what is the calculated
area?
Calculate the area as 2 × ∫₀^2 (-g(x)) dx = 2 × ∫₀^2 0.5x² dx. The integral becomes (0.5)(x³)/3 evaluated from 0
to 2, then doubled for symmetry.

How do I round the final answer to one decimal place?
Use standard rounding rules: after calculating the exact area, round the result to one decimal place by
examining the second decimal digit.

What is the importance of symmetry in solving this problem?
Symmetry simplifies the calculation by allowing you to compute the area over half the region and then
double it, reducing computational effort.

Can I use a calculator or software to find the area more accurately?
Yes, using a graphing calculator, Desmos, or software like WolframAlpha can help evaluate the integral
more precisely and ensure correct rounding.

Additional Resources
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When tackling problems involving the area of shaded regions under curves, it’s essential to understand the
fundamental principles of calculus, particularly the concept of definite integrals. The problem statement,
"Help Please!!!! Find The Area Of The Shaded Region. Round Your Answer To One Decimal Place. Os -
g(x)=-0.5.x2", suggests a graph involving a quadratic function, and the goal is to determine the exact area
enclosed by the curve and possibly the axes or other boundary lines. This type of question is common in
calculus and analytical geometry, and mastering it involves understanding how to set up and evaluate
integrals for area calculations.

In this guide, we will break down the process step-by-step, starting from interpreting the given function
to executing the integral calculation, and finally rounding the answer to the specified decimal place.

---

Understanding the Function and the Problem

The Given Function



The function provided is:

\[ g(x) = -0.5x^2 \]

This is a quadratic function, which describes a parabola opening downward because of the negative
coefficient in front of \(x^2\). The shape and position of this parabola are crucial in understanding the shaded
region.

The Shaded Region

While the original problem statement references a shaded region, it does not specify its exact boundaries
explicitly. Typically, such problems involve the region between the curve \(g(x)\) and the x-axis, or
between \(g(x)\) and a line (such as the x-axis).

For clarity, let's assume the shaded region is bounded between the parabola \(g(x) = -0.5x^2\) and the x-
axis, over an interval where the parabola is above or below the x-axis.

---

Step 1: Identifying the Boundaries of the Region

Finding the x-intercepts

To determine the limits of integration, find where \(g(x)\) intersects the x-axis:

\[
-0.5x^2 = 0
\]
\[
x^2 = 0
\]
\[
x = 0
\]

This indicates that the parabola touches the x-axis at \(x=0\). But because the parabola opens downward, it is
above the x-axis only at \(x=0\) and below elsewhere.

Clarifying the Region

Since the parabola is symmetric about the y-axis and opens downward, it reaches its maximum at \(x=0\),
where:



\[
g(0) = -0.5(0)^2 = 0
\]

But for other \(x\) values, \(g(x)\) becomes negative, indicating the parabola is below the x-axis
everywhere except at the vertex.

Therefore, if the shaded region is bounded between the parabola and the x-axis, and the parabola dips below
the x-axis, the area calculation involves the absolute value of \(g(x)\).

---

Step 2: Determining the Limits of Integration

Symmetry of the Parabola

Given the symmetry of the parabola \(g(x) = -0.5x^2\), the region of interest can be symmetric about the y-
axis, which simplifies calculations.

Choosing the Interval

Suppose the shaded region is between \(x = -a\) and \(x = a\), where the parabola intersects the x-axis at
these points. Since \(g(x)\) only equals zero at \(x=0\), and the parabola is below the x-axis elsewhere, the
region is likely between \(x = -b\) and \(x = b\) for some positive \(b\).

Alternatively, if the problem involves a specific interval, such as from \(x = 0\) to \(x = c\), then the
bounds are from 0 to \(c\).

In many problems, the region is symmetric, and the total area can be calculated over \([0, a]\) and then
doubled to account for both sides.

---

Step 3: Setting Up the Integral for Area

The General Formula

The area \(A\) under a curve \(g(x)\) between \(x=a\) and \(x=b\) is:

\[
A = \int_{a}^{b} |g(x)| \, dx
\]



Since the parabola is below the x-axis (i.e., \(g(x) \leq 0\)), and the area is a positive quantity, we take the
absolute value:

\[
A = \int_{a}^{b} -g(x) \, dx
\]

Example: Calculating the Area from \(-k\) to \(k\)

Assuming the region is symmetric around the y-axis from \(-k\) to \(k\):

\[
A = 2 \times \int_{0}^{k} -g(x) \, dx = 2 \times \int_0^{k} 0.5x^2 \, dx
\]

---

Step 4: Performing the Integral Calculation

Calculating the Integral

Let's perform the integral:

\[
\int 0.5x^2 \, dx
\]

which is:

\[
0.5 \times \frac{x^3}{3} = \frac{0.5}{3} x^3 = \frac{1}{6} x^3
\]

Applying Limits

Suppose the bounds are from 0 to a value \(a\):

\[
A = 2 \times \left[ \frac{1}{6} x^3 \right]_0^{a} = 2 \times \frac{1}{6} a^3 = \frac{a^3}{3}
\]

If the problem specifies the value of \(a\), plug it in to find the area.



---

Step 5: Finalizing the Answer

Example Calculation

Let's choose an example: suppose the parabola intersects the x-axis at \(x = \pm 2\), i.e., the bounds are from
\(-2\) to \(2\):

\[
A = 2 \times \int_0^{2} 0.5x^2 \, dx = 2 \times \frac{1}{6} \times 2^3 = 2 \times \frac{1}{6} \times 8 = 2
\times \frac{8}{6} = 2 \times \frac{4}{3} = \frac{8}{3} \approx 2.6667
\]

Rounded to one decimal place:

\[
A \approx 2.7
\]

Note

- If the problem specifies different bounds or a different region, adjust the limits accordingly.
- Always ensure to take the absolute value when integrating below the x-axis to find the area.

---

Additional Tips and Common Pitfalls

1. Clarify the Region Boundaries

Always verify the exact region you're asked to find the area of, especially when the function dips below
the x-axis. Clarify whether the area is enclosed between the curve and the x-axis or between two curves.

2. Handle Negative Values Carefully

When the function is negative over the interval, remember to take the absolute value. This ensures the
calculated area is positive.

3. Use Symmetry When Possible

For symmetric functions, calculate the area over half the interval and double it to simplify calculations.



4. Double-Check Limits of Integration

Ensure your bounds are correct and correspond to the points where the region begins and ends.

5. Round Correctly

Round your final answer to one decimal place as instructed.

---

Conclusion

Calculating the area of a shaded region under a quadratic curve like \(g(x) = -0.5x^2\) involves
understanding the shape of the parabola, identifying the correct bounds, setting up the integral with
absolute values as needed, performing the integral, and then rounding the result appropriately. With
practice, these steps become intuitive, enabling you to solve similar problems efficiently and accurately.

Remember, always carefully interpret the problem statement, sketch the graph if needed, and double-
check your bounds and calculations to ensure precision. Happy solving!
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