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Understanding the B A Curve Equation and Its
Derivatives

The B A curve described by the equation \(y = x~3 + 3x™2 - 6) is a classic example of a
cubic function. Such curves are fundamental in calculus, serving as models for various
real-world phenomena, including physics, engineering, and economics. A critical aspect of
analyzing these curves involves determining their slopes at different points, which is
achieved through differentiation. Specifically, calculating the derivative \( \frac{dy} {dx} \)
provides insight into the curve's increasing or decreasing nature, as well as identifying
points of local maxima, minima, or points of inflection—collectively known as turning
points.

Step 1: Differentiating the Equation \(y =x"3 +
3x~2-6))

The primary goal here is to find the derivative \( \frac{dy}{dx} \), which represents the
slope of the tangent line to the curve at any point \( x \). The process involves applying
basic differentiation rules to each term of the polynomial.

Differentiation Rules Used:

- Power Rule: \( \frac{d}{dx} x™ n=nx"{n-1} )
- Constant Rule: \( \frac{d}{dx} ¢ = 0\), where \( c\) is a constant

Derivation of \( \frac{dy}{dx} \):

Applying the power rule term-by-term:
- Derivative of \( x~3\) is \( 3x™2)
- Derivative of \( 3x™2 \) is \( 6x\)



- Derivative of \(-6 \) is\( 0\)
Thus,

\[
\boxed{
\frac{dy}{dx} = 3x™2 + 6x

}
\]

This expression signifies how the slope of the B A curve varies with \( x\).

Step 2: Finding the X-Coordinates of Turning
Points
Turning points are points on the curve where the slope of the tangent line is zero,

indicating a local maximum or minimum. To find these points, set the derivative \(
\frac{dy}{dx} \) to zero and solve for \( x ).

Setting the Derivative to Zero:

\[
3x™2+6x=0
\]

Factor out common terms:

\[
3x(x+2)=0
\]

This yields two solutions:

\[

\boxed{

x = 0 \quad \text{or} \quad x = -2
}

\]

These are the potential x-coordinates of the turning points on the curve.



Step 3: Confirming the Nature of the Turning
Points

While setting the derivative to zero gives potential turning points, it's essential to
determine whether these are maxima, minima, or points of inflection. This involves
analyzing the second derivative.

Calculating the Second Derivative \( \frac{d"2 y}{dx"~2}
\):

Differentiate \( \frac{dy}{dx} = 3x™2 + 6x\):

\[

\frac{d"2 y}{dx"2} =6x + 6

\]

Now, evaluate at the critical points:

1. For\(x=0)\):

\[
\frac{d"2 y}{dx"2} =6(0)+6=6>0
\]

Since the second derivative is positive, the function is concave upward at \( x = 0),
indicating a local minimum.

2. For\(x=-2\):

\[

\frac{d"2 y}{dx"2} =6(-2) +6=-12+6=-6 <0
\]

Since the second derivative is negative, the function is concave downward at \( x = -2 ),
indicating a local maximum.

Step 4: Calculating the Corresponding Y-
Coordinates

To find the actual points, substitute the \( x \)-values back into the original equation:

1. For\(x=0\):



\[
y=(0)"3+3(0)"2-6=-6
\]

Point of local minimum: \( (0, -6) \)
2. For\(x=-2\):

\[
y=(2)"3+3(-2)"2-6=-8+34)-6=-8+12-6=-2
\]

Point of local maximum: \( (-2, -2) \)

Summary of Findings

- The derivative \( \frac{dy}{dx} = 3x"~2 + 6x) indicates the slope of the B A curve at any
point \( x\).

- The curve has turning points at \(x = 0\) and \( x = -2\).

-At\(x = 0)), the point \( (0, -6) ) is a local minimum.

-At\(x =-2), the point \( (-2, -2) \) is a local maximum.

Additional Insights into the B A Curve

Understanding the behavior of the B A curve involves analyzing its derivatives and the
nature of its turning points. Here are some key points:

- Increasing and decreasing intervals:

- When \( \frac{dy}{dx} > 0), the curve is increasing.

- When \( \frac{dy}{dx} < 0), the curve is decreasing.

- Concavity:

- Determined by the second derivative \( \frac{d"~2 y}{dx”~2} \), which indicates whether
the curve is concave up or down.

Practical Applications of Derivatives in Curve
Analysis

The ability to find derivatives and turning points has numerous practical applications:



1. Optimizing functions:

- Finding maximum profit, minimum cost, or optimal resource allocation.
2. Physics:

- Analyzing motion, where derivatives represent velocity and acceleration.
3. Engineering:

- Designing structures with specific curvature or stress points.

4. Economics:

- Understanding marginal cost and revenue functions.

Conclusion and Final Remarks

The process of deriving \( \frac{dy} {dx} \) from the given cubic equation \(y = x~3 +
3x72 - 6\) demonstrates fundamental calculus techniques essential for analyzing the
behavior of curves. Identifying the critical points at \( x = 0\) and \( x = -2\), and
classifying them as a minimum and maximum respectively, provides valuable insights into
the shape and characteristics of the B A curve. Whether applied in academic settings or
real-world scenarios, understanding how to differentiate functions and interpret their
derivatives remains a cornerstone of mathematical analysis.
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If you want to deepen your understanding of calculus and curve analysis, exploring
additional topics like the second derivative test, inflection points, and the behavior of
higher-degree polynomials can be highly beneficial. Mastery of these concepts not only
enhances mathematical proficiency but also empowers practical problem-solving across
diverse fields.



Frequently Asked Questions

What is the derivative dy/dx of the curve y = x~3 + 3x"2
- 6?

The derivative dy/dx is 3x™2 + 6x.

How do you find the x-coordinates of the turning points
for the curvey =x"3 + 3x"2 - 6?

First, find dy/dx = 3x"~2 + 6%, then set dy/dx = 0 and solve for x to find the turning points.

What are the steps to determine the x-coordinates of the
turning points of the given curve?

Step 1: Find dy/dx = 3x~2 + 6x. Step 2: Set dy/dx = 0, leading to 3x™2 + 6x = 0. Step 3:
Factor and solve for x.

What are the x-values where the curve y = x"3 + 3x72 -
6 has turning points?

The x-coordinates are x = 0 and x = -2, obtained by solving 3x(x + 2) = 0.

How can you determine whether the turning points are
maximum or minimum?

By calculating the second derivative d”2y/dx”2 and evaluating it at the x-values; positive
indicates a minimum, negative indicates a maximum.

What is the second derivative d”2y/dx”~ 2 for the curve y
=x"3 + 3x"2-6?

The second derivative is 6x + 6.

At which x-coordinates does the curvey = x~3 + 3x"2 -
6 have stationary points?

At x = 0 and x = -2, where dy/dx = 0.

Are the turning points at x = 0 and x = -2 points of
maxima, minima, or points of inflection?

At x = -2, the second derivative is negative, indicating a maximum; at x = 0, the second
derivative is positive, indicating a minimum.



How do the derivatives help in understanding the
behavior of the curve y =x"3 + 3x™2 - 6?

The first derivative indicates the slope and stationary points (turning points), while the
second derivative reveals the concavity and nature of those stationary points.

Additional Resources

B A Curve Has Equation Y = X*3 + 3x™2 - 6: A Comprehensive Review and Analysis

Understanding the behavior of curves and their properties is fundamental in calculus and
analytical geometry. The equation \( Y = X*~3 + 3x™2 - 6 \) represents a cubic curve, often
studied to understand its shape, turning points, and various features. This review aims to
analyze this particular curve thoroughly, focusing on the derivation of its derivative \(
\frac{dy}{dx} \), identifying its turning points, and exploring its characteristics in detail.

Introduction to the Curve \(Y =X"3 + 3x™2-6\)

The given cubic equation defines a curve that exhibits interesting features such as
potential local maxima and minima, inflection points, and the general shape characteristic
of cubic functions. Its analysis provides insight into how the function behaves over
different intervals, its increasing and decreasing nature, and where it changes direction.

Calculating \( \frac{dy}{dx} \): Derivative of the
Curve
The first step in analyzing the behavior of the curve involves finding its derivative, which

indicates the slope of the tangent at any point \( x \). Differentiation of the given function
proceeds as follows:

Given:

\[
Y=x"3+3x"2-6
\]

Applying the power rule:

\[

\frac{dy}{dx} = \frac{d}{dx} (x*3) + \frac{d} {dx}(3x"2) - \frac{d} {dx} (6)
\]



Calculations:

-\(\frac{d}{dx} (x™3) = 3x"2\)
-\(\Mfrac{d}{dx} (3x"2) = 6x\)
-\(Mrac{d}{dx} (-6) = 0\)

Hence:

\[

\boxed{\frac{dy}{dx} = 3x"2 + 6x}
\]

This derivative provides the rate of change of the function at any given \( x \). The next
logical step is to analyze the points where the derivative equals zero, as these points often
correspond to potential maxima, minima, or points of inflection.

Finding the X-Coordinates of Turning Points

Turning points occur where the slope of the tangent to the curve is zero, i.e., where \(
\frac{dy}{dx} = 0\). Solving for \( x \):

\[
3x™2+6x=0
\]

Factor out common terms:

\[
3x(x+2)=0
\]

Set each factor equal to zero:

1.\( 3x = 0 \Rightarrow x = 0\)

2.\(x + 2 = 0 \Rightarrow x = -2\)

Thus, the potential turning points are at \(x = 0\) and \( x = -2\).

To confirm whether these are maxima, minima, or points of inflection, we analyze the
second derivative.

Second Derivative and Nature of the Turning
Points

The second derivative helps determine the concavity of the curve and the nature of the
critical points:



\[
\frac{d"2 y}{dx"2} = \frac{d}{dx} (3x™2 + 6x) = 6Xx + 6
\]

Evaluate at the critical points:

-At\(x=0\):

\[

\frac{d"2 y}{dx~2} =6(0)+6=6>0

\]

Since the second derivative is positive, \( x=0\) corresponds to a local minimum.
-At\(x =-2)):

\[

\frac{d"2 y}{dx"2} =6(-2) +6=-12+6=-6<0

\]

Since the second derivative is negative, \( x=-2\) corresponds to a local maximum.

Calculating the Corresponding Y-Coordinates of
the Turning Points

To complete the analysis, substitute the \( x \)-values back into the original equation to find
the \( y \)-coordinates:

-At\(x=0\):

\[

Y=(0)"3+30)"2-6=-6

\]

Turning point: \( (0, -6) \) (local minimum).

-At\(x=-2\):

\[
Y=(2)"3+3(-2)"2-6=-8+34)-6=-8+12-6=-2
\]

Turning point: \( (-2, -2) \) (local maximum).

Features and Behavior of the Curve

Based on the derivative and second derivative analysis, the key features of the cubic curve
are:

- Local maximum at \( (-2, -2) \)



- Local minimum at \( (0, -6) \)
- The curve increases from \( -\infty \) to \( -2 \), then decreases from \( -2 \) to \( 0 \), and
increases again beyond \( 0 ).

Graphical features:

- The curve is continuous and smooth.
- It exhibits typical cubic behavior with one inflection point (found by setting \( \frac{d "2
yHdx"2} = 01\)):

\[
6x + 6 = 0 \Rightarrow x = -1
\]

-At\(x =-1)), the \( y \)-coordinate is:

\[
Y=(-1)"3+3(-1)"2-6=-1+3-6=-4
\]

- The point \( (-1, -4) \) is an inflection point where the concavity changes.

Summary of Key Points

- The derivative \( \frac{dy}{dx} = 3x"™2 + 6x) indicates the slope at any point.

- Critical points at \( x= -2\) and \( x=0) correspond to local maxima and minima
respectively.

- The second derivative confirms the nature of these points, with \( x = -2 \) being a local
maximum and \( x=0\) a local minimum.

- The inflection point occurs at \( x = -1 \), where the curvature changes.

Pros and Features of the Curve Analysis

Pros:

- Clear identification of critical points helps in understanding the function's maximum and
minimum behavior.

- The approach illustrates fundamental calculus techniques applicable to all polynomial
functions.

- The inflection point analysis provides insights into the curvature and shape of the graph.
- Deriving and using second derivatives enhances understanding of concavity and
convexity.



Features:

- The cubic nature ensures the curve has both increasing and decreasing regions.

- The presence of a maximum and minimum makes it suitable for modeling real-world
phenomena with optimal points.

- The smoothness and differentiability of the function allow for precise analysis using
calculus.

Cons:

- The analysis is limited to algebraic and calculus-based methods; numerical approaches
may be needed for more complex or non-polynomial functions.

- Understanding the full graphical behavior may require plotting tools for visual
confirmation.

Conclusion

The equation \( Y = X~3 + 3x™2 - 6 \) exemplifies a typical cubic curve with well-defined
turning points and an inflection point. By calculating its derivative \( \frac{dy}{dx} \),
identifying critical points, and analyzing the second derivative, one gains comprehensive
insight into its behavior. Such detailed analysis not only aids in understanding the
mathematical properties of the curve but also enhances problem-solving skills related to
calculus and graph interpretation. Whether for academic purposes or practical
applications, mastering these techniques provides a solid foundation in the study of
polynomial functions and their graphs.
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