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A shot-put throw can be modeled using the
equation y = —0.0241x% + x + 5.5, where x Is
distance traveled (in feet) and y Is the height (also in
feet). How long was the throw?

Problem B
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Finding the Maximum and Minimum

Another common use of the quadratic equation in real world applications is to find maximum (the most or highest) or
minimum (the /east or lowest) values of something. Recall that the vertex is the turning point of a parabola. For a parabola
opening downward, the vertex is the high point, which occurs at the maximum possible y value. For a parabola opening
upward, the vertex is the lowest point of the parabola, and occurs at the minimum y value.

To use a quadratic equation to find a maximum or minimum, we usually want to put the quadratic equation into the vertex
form of a quadratic equation, y = a(x — h)2 + k. This lets us quickly identify the coordinates of the vertex (h, k).
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Let's see how this works by trying a motion problem. The equation h = —161 + vt + ho is commonly used to model an
object that is launched or thrown. The variable h represents the height in feet, and ¢ represents the time in seconds. The
other two values are usually given numbers: hy is the initial height in feet and vy is the initial velocity in feet/second.

When working with this equation, we assume the object is in “free fall”, which means it is moving under the sole influence
of gravity. There is no air resistance or any other interference of any kind (not so likely in the real world, but still, these
equations are quite helpful).
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A ball Is launched upward at 48 feet per second from a
Problem  platform that Is 100 feet high. Find the maximum helght the
ball reaches and how long it will take to get there.





image9.png
We could have found the vertex by using other methods, such as by graphing or by using the formula x = —Z% to find the
x-coordinate of the vertex, then substitute that x-value into the original formula to get the y-value of the vertex.
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Summary

Quadratic functions are used in many types of real-world situations. They are useful in describing the trajectory of a ball,
determining the height of a thrown object and in optimizing profit for businesses. When solving a problem using a
quadratic function it may be necessary to find the vertex or to describe a section of the parabola.
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Although a stadium field of synthetic turf appears to be
flat, its surface is actually shaped like a parabola. This is
so that rainwater runs off to the sides. If we take a cross
section of the turf, the surface can be modeled by

y = —0.000234(x — 80)* + 1.5, where x is the distance
from the left end of the field and y is the height of the
field. What is the width of the field?
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A) 80 feet
B) 1.5 feet
C) 234 feet

D) 160 feet
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Applications of Quadratic Functions
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Introduction

Quadratic functions are more than algebraic curiosities—they are widely used in science, business, and engineering. The
U-shape of a parabola can describe the trajectories of water jets in a fountain and a bouncing ball, or be incorporated into
structures like the parabolic reflectors that form the base of satellite dishes and car headlights. Quadratic functions help
forecast business profit and loss, plot the course of moving objects, and assist in determining minimum and maximum
values. Most of the objects we use every day, from cars to clocks, would not exist if someone, somewhere hadn't applied
quadratic functions to their design.
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We commonly use quadratic equations in situations where two things are multiplied together and they both depend on
the same variable. For example, when working with area, if both dimensions are written in terms of the same variable, we
use a quadratic equation. Because the quantity of a product sold often depends on the price, we sometimes use a
quadratic equation to represent revenue as a product of the price and the quantity sold. Quadratic equations are also
used when gravity is involved, such as the path of a ball or the shape of cables in a suspension bridge.
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Using the Parabola

A very common and easy-to-understand application of a quadratic function is the trajectory followed by objects thrown
upward at an angle. In these cases, the parabola represents the path of the ball (or rock, or arrow, or whatever is tossed).
If we plot distance on the x-axis and height on the y-axis, the distance of the throw will be the x value when y is zero. This
value is one of the roots of a quadratic equation, or x-intercepts, of the parabola. We know how to find the roots of a
quadratic equation—by either factoring, completing the square, or by applying the quadratic formula.

Let's look at a throw made by a shot-putter. Notice that x = 0 when the shot-putter has the shot (a heavy metal ball) in his
hand—the shot hasn't gone anywhere yet. The shot-putter usually starts with the shot at his shoulder, so y (height) is not 0
when x = 0:




