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Understanding how to graph quadratic functions and interpret real-world
scenarios such as a diver diving involves a combination of algebraic
techniques and practical analysis. In this comprehensive guide, we will
explore how to graph the quadratic function \( F(x) = x - 5x - 6 \) by first
finding key features like the vertex, zeroes, and y-intercept algebraically.
Additionally, we will delve into the physics of a diver diving, analyzing the
motion and trajectory, which often involves quadratic functions. Mastering
these concepts enables students and enthusiasts to effectively interpret
mathematical models and apply them to real-life situations.

---

Part 1: Graphing the Quadratic Function
Algebraically

Understanding the Function: Simplify and Clarify the
Expression
The given quadratic function is:

\[ F(x) = x - 5x - 6 \]

Before proceeding with graphing, simplify the function:

\[ F(x) = (x - 5x) - 6 = -4x - 6 \]

This simplifies to a linear function, not quadratic. However, assuming the
original intended function was quadratic, perhaps a typo occurred, and it was
meant to be:

\[ F(x) = x^2 - 5x - 6 \]

Assuming the quadratic form, we'll proceed with:

\[ F(x) = x^2 - 5x - 6 \]



If the original was linear, the same steps apply for linear functions, but
here, the focus is on quadratics.

---

Step 1: Find the Vertex of the Quadratic
Function

Using Vertex Formula
The vertex of a parabola given by \( y = ax^2 + bx + c \) can be found using:

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

For \( F(x) = x^2 - 5x - 6 \):

- \( a = 1 \)
- \( b = -5 \)

Calculate the x-coordinate of the vertex:

\[ x_{v} = -\frac{-5}{2 \times 1} = \frac{5}{2} = 2.5 \]

Now, find the y-coordinate by substituting \( x = 2.5 \) into \( F(x) \):

\[ F(2.5) = (2.5)^2 - 5(2.5) - 6 = 6.25 - 12.5 - 6 = -12.25 \]

Vertex Coordinates:

\[ (2.5, -12.25) \]

This point is the maximum or minimum of the parabola depending on the sign of
\( a \). Since \( a = 1 > 0 \), the vertex is a minimum point.

---

Step 2: Find the Zero(s) (X-Intercepts)
Zeros are the solutions to \( F(x) = 0 \):

\[ x^2 - 5x - 6 = 0 \]

Use the quadratic formula:

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



Plugging in the values:

\[ x = \frac{-(-5) \pm \sqrt{(-5)^2 - 4 \times 1 \times (-6)}}{2 \times 1} \]
\[ x = \frac{5 \pm \sqrt{25 + 24}}{2} \]
\[ x = \frac{5 \pm \sqrt{49}}{2} \]
\[ x = \frac{5 \pm 7}{2} \]

Calculate both solutions:

1. \( x = \frac{5 + 7}{2} = \frac{12}{2} = 6 \)
2. \( x = \frac{5 - 7}{2} = \frac{-2}{2} = -1 \)

Zeroes:

\[ x = -1, 6 \]

These points are where the parabola crosses the x-axis.

---

Step 3: Find the Y-Intercept
The y-intercept occurs when \( x = 0 \):

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

Y-Intercept:

\[ (0, -6) \]

---

Part 2: Graphing the Quadratic Function

Step-by-Step Graphing Process
To sketch the graph of \( F(x) = x^2 - 5x - 6 \):

1. Plot the vertex at \( (2.5, -12.25) \).
2. Mark the zeroes at \( (-1, 0) \) and \( (6, 0) \).
3. Plot the y-intercept at \( (0, -6) \).
4. Draw the parabola passing through these points, ensuring symmetry about
the axis of symmetry at \( x = 2.5 \).



Additional Points for Accuracy
To improve the graph's accuracy, find additional points:

- At \( x = 1 \):

\[ F(1) = 1 - 5 - 6 = -10 \]

- At \( x = 4 \):

\[ F(4) = 16 - 20 - 6 = -10 \]

These symmetric points confirm the parabola's shape.

---

Part 3: Application — A Diver Dives

Modeling a Diver’s Dive with Quadratic Functions
In physics, the motion of a diver diving off a platform or cliff can be
modeled using quadratic functions, especially when analyzing the vertical
component of the motion under gravity.

Key Concepts:

- The height of the diver at time \( t \) can be modeled as:

\[ h(t) = -\frac{1}{2} g t^2 + v_0 t + h_0 \]

where:

- \( g \) is acceleration due to gravity (\( \approx 9.8 \, m/s^2 \))
- \( v_0 \) is the initial velocity (upward or downward)
- \( h_0 \) is the initial height

Scenario:

Suppose a diver jumps downward from a platform, and their height \( h(t) \)
in meters after \( t \) seconds is modeled by:

\[ h(t) = -4.9 t^2 + v_0 t + h_0 \]

---



Analyzing the Diver’s Motion

1. Initial Height \( h_0 \): height of the platform
2. Initial Velocity \( v_0 \): speed at which the diver leaves the platform
3. Time to Hit the Water: solve for \( t \) when \( h(t) = 0 \)
4. Maximum Height: occurs at the vertex of the parabola

Example:

If a diver jumps with an initial velocity \( v_0 = 2 \, m/s \) from a
platform 10 meters high:

\[ h(t) = -4.9 t^2 + 2 t + 10 \]

- Find the time when the diver hits the water:

\[ 0 = -4.9 t^2 + 2 t + 10 \]

Apply quadratic formula:

\[ t = \frac{-2 \pm \sqrt{(2)^2 - 4 \times (-4.9) \times 10}}{2 \times -4.9}
\]
\[ t = \frac{-2 \pm \sqrt{4 + 196}}{-9.8} \]
\[ t = \frac{-2 \pm \sqrt{200}}{-9.8} \]
\[ t = \frac{-2 \pm 14.14}{-9.8} \]

Calculate both:

- \( t = \frac{-2 + 14.14}{-9.8} = \frac{12.14}{-9.8} \approx -1.24 \)
(discard negative time)
- \( t = \frac{-2 - 14.14}{-9.8} = \frac{-16.14}{-9.8} \approx 1.65 \)

Time to hit the water: approximately 1.65 seconds.

- Find maximum height:

Vertex occurs at:

\[ t_{v} = -\frac{v_0}{2a} = -\frac{2}{2 \times -4.9} = -\frac{2}{-9.8}
\approx 0.204 \, s \]

At \( t = 0.204 \):

\[ h(0.204) = -4.9 (0.204)^2 + 2 (0.204) + 10 \]
\[ h(0.204) \approx -4.9 (0.0416) + 0.408 + 10 \]
\[ h(0.204) \approx -0.204 + 0.408 + 10 \]
\[ h(0.204) \approx 10.204 \, m \]

The diver reaches



Frequently Asked Questions

How do you find the vertex of the quadratic function
f(x) = x^2 - 5x - 6 algebraically?
To find the vertex algebraically, use the vertex formula x = -b/2a. For f(x)
= x^2 - 5x - 6, a = 1 and b = -5, so x = -(-5)/2(1) = 5/2. Plug this x-value
back into the function to find the y-coordinate: f(5/2) = (5/2)^2 - 5(5/2) -
6.

How do you find the zeros of the function f(x) = x^2
- 5x - 6?
Set the function equal to zero: x^2 - 5x - 6 = 0. Factor or use the quadratic
formula to find the roots. Factoring gives (x - 6)(x + 1) = 0, so the zeros
are x = 6 and x = -1.

How do you determine the y-intercept algebraically
for f(x) = x^2 - 5x - 6?
The y-intercept occurs where x = 0. Substitute x = 0 into the function: f(0)
= 0^2 - 5(0) - 6 = -6. So, the y-intercept is at (0, -6).

What is the significance of finding the vertex,
zeros, and y-intercept when graphing a quadratic
function?
These points provide key information about the parabola's shape and position:
the vertex gives the maximum or minimum point, zeros indicate where the graph
crosses the x-axis, and the y-intercept shows where the graph crosses the y-
axis, helping to sketch the graph accurately.

How does the divergence of a diver's dive relate to
physics principles?
Diver's dives illustrate principles of physics such as gravity, momentum, and
air resistance. The diver's acceleration during descent and the impact force
upon entry demonstrate conservation of energy and dynamics in motion.

What factors affect the trajectory of a diver during
a dive?
Factors include the diver's initial velocity, angle of entry, body position,
air resistance, and gravity. These influence the height, distance, and
accuracy of the dive's trajectory.



How can understanding the physics of diving improve
a diver's performance?
By understanding factors like optimal angles, speed, and body positioning,
divers can enhance their control, reduce splash upon entry, and achieve more
precise and aesthetically pleasing dives.

Additional Resources
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---

Introduction

Mathematics often resembles a captivating story, where each function reveals
its own narrative through its graph. When tackling quadratic functions and
complex real-world scenarios, a strategic approach—finding key features like
the vertex, zeros (roots), and y-intercept—serves as a reliable guide. In
this article, we explore how to graph the quadratic function f(x) = x - 5x -
6 algebraically by first uncovering these critical components. Additionally,
we will venture into the fascinating world of diving, examining how a diver's
plunge can be analyzed through physics and mathematics, illustrating a
perfect blend of analytical reasoning with real-life applications.

---

Part I: Graphing the Quadratic Function Algebraically

Understanding the Function

The function given is f(x) = x - 5x - 6. At first glance, it appears simple,
but let's analyze it carefully. Notice that the function combines linear
terms, and it’s important to simplify it before proceeding.

Step 1: Simplify the Function

f(x) = x - 5x - 6

Combine like terms:

f(x) = (1x - 5x) - 6

f(x) = -4x - 6

Now, the function is in the form f(x) = ax + b, which is linear, not
quadratic. However, since the original prompt mentions finding the vertex and
zeros, which are typical features of quadratic functions, perhaps there was a



typo or misstatement.

Let’s assume the intended function is quadratic, perhaps f(x) = x^2 - 5x - 6,
which is a common quadratic form. This makes more sense in the context of
graphing features like the vertex and zeros.

Assumption:

f(x) = x² - 5x - 6

---

Step 2: Find the Vertex

The vertex of a parabola in the form f(x) = ax² + bx + c can be found using
the formula:

x_vertex = -b / (2a)

and the y-coordinate by substituting x_vertex into the function.

For f(x) = x² - 5x - 6:

- a = 1
- b = -5
- c = -6

Calculate x-coordinate of the vertex:

x_vertex = -(-5) / (2 1) = 5 / 2 = 2.5

Now, find the y-coordinate:

f(2.5) = (2.5)² - 5(2.5) - 6

f(2.5) = 6.25 - 12.5 - 6

f(2.5) = -12.25

Vertex point: (2.5, -12.25)

This point indicates the lowest point (since a > 0) on the parabola.

---

Step 3: Find the Zeros (Roots)

Zeros are the x-values where the function crosses the x-axis, i.e., where
f(x) = 0.

Set the quadratic equal to zero:



x² - 5x - 6 = 0

Use factoring:

Find two numbers that multiply to -6 and add to -5.

Factors:

- -6 and 1 (sum: -5)
- 6 and -1 (sum: 5)

So, the factors are:

(x - 6)(x + 1) = 0

Set each factor to zero:

x - 6 = 0 → x = 6

x + 1 = 0 → x = -1

Zeros: x = -1 and x = 6

---

Step 4: Find the Y-Intercept

The y-intercept occurs where x = 0.

Substitute x = 0 into the function:

f(0) = 0² - 5(0) - 6 = -6

Y-intercept: (0, -6)

---

Part I Summary: Key Graph Features

- Vertex: (2.5, -12.25)
- Zeros: x = -1 and x = 6
- Y-intercept: (0, -6)

With these features identified, sketching the graph becomes straightforward:
plot the vertex, zeros, and y-intercept, then draw a symmetric parabola
passing through these points, opening upwards.

---

Part II: A Diver Dives — Applying Physics and Mathematics



The Physics Behind Diving

While graphing functions provides a visual understanding of mathematical
relationships, real-life scenarios such as diving involve physics
principles—motion, acceleration, and energy. When a diver takes a leap from
the platform, their journey can be modeled using kinematic equations,
considering initial velocity, gravity, and air resistance.

The Dive as a Mathematical Model

Suppose a diver jumps from a platform 10 meters high with an initial upward
velocity. We can model the diver’s height (h) as a function of time (t):

h(t) = h₀ + v₀t - (1/2)gt²

Where:

- h₀ = initial height (10 meters)
- v₀ = initial velocity (meters per second)
- g = acceleration due to gravity (~9.8 m/s²)
- t = time in seconds

Example:

If the diver pushes off with an initial velocity v₀ = 2 m/s upward:

h(t) = 10 + 2t - 4.9t²

This quadratic function resembles the earlier parabola, illustrating how
physics employs quadratic equations to predict motion.

Analyzing the Dive

- Maximum height: occurs when the vertical velocity becomes zero:

0 = v₀ - gt

t_max = v₀ / g = 2 / 9.8 ≈ 0.204 seconds

- Maximum height:

h_max = h(0.204) = 10 + 2(0.204) - 4.9(0.204)²

h_max ≈ 10 + 0.408 - 4.9 0.0416 ≈ 10 + 0.408 - 0.204 ≈ 10.204 meters

- Time to hit the water:

Set h(t) = 0 and solve:

0 = 10 + 2t - 4.9t²



Rearranged:

4.9t² - 2t - 10 = 0

Use quadratic formula:

t = [2 ± √(4 - 44.9(-10))] / (24.9)

Discriminant:

D = 4 - 44.9(-10) = 4 + 196 = 200

t = [2 ± √200] / 9.8

t ≈ [2 ± 14.142] / 9.8

Positive root:

t = (2 + 14.142) / 9.8 ≈ 16.142 / 9.8 ≈ 1.648 seconds

This calculation shows the total time of the dive from jump to water impact,
illustrating the practical application of quadratic functions in
understanding motion.

---

Connecting Math and Real Life

The journey of a diver, modeled through quadratic equations, exemplifies how
algebra and physics come together to analyze and predict real-world
phenomena. Understanding the vertex helps determine the highest point, zeros
identify when the diver hits the water, and intercepts inform initial
conditions.

---

Conclusion

Mathematics offers powerful tools for visualizing and understanding both
abstract functions and tangible physical phenomena. By algebraically finding
the vertex, zeros, and y-intercept of a function like f(x) = x² - 5x - 6,
students can sketch accurate graphs that reveal the function’s behavior.
Simultaneously, exploring a diver’s plunge through physics and quadratic
models demonstrates the real-world relevance of these mathematical concepts.
Whether in graphing parabolas or analyzing a leap from a diving board, a
methodical approach rooted in algebra not only simplifies complex problems
but also enriches our understanding of the natural world.
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