
Solving Quadratic Equations Using the Quadratic
Formula with Emphasis on Discriminant Analysis

Introduction to Quadratic Equations

Welcome to this worksheet on solving quadratic equations using the quadratic formula with an emphasis on
discriminant analysis. This worksheet is designed for 17-year-old students and aims to provide a
comprehensive understanding of the quadratic formula, its application, and the significance of the
discriminant in determining the nature of roots.

A quadratic equation is a polynomial equation of degree two, which means the highest power of the
variable is two. It has the general form of ax^2 + bx + c = 0, where a, b, and c are constants, and x is the
variable. The quadratic formula is a powerful tool for solving quadratic equations, and it is given by x = [-b
± √(b^2 - 4ac)] / 2a.

Understanding the Quadratic Formula

The quadratic formula is given by x = [-b ± √(b^2 - 4ac)] / 2a. The discriminant, b^2 - 4ac, determines the
nature of the roots. If the discriminant is positive, the equation has two distinct real roots. If the discriminant
is zero, the equation has one real root. If the discriminant is negative, the equation has no real roots.

The quadratic formula can be used to solve any quadratic equation, regardless of the values of a, b, and c.
However, it is essential to understand the role of the discriminant in determining the nature of the roots.
The discriminant can be used to predict the number of real roots without solving the equation.
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Solving Quadratic Equations

To solve a quadratic equation, substitute the values of a, b, and c into the quadratic formula and simplify.

For example, consider the equation x^2 + 5x + 6 = 0. To solve this equation, we can use the quadratic
formula: x = [-b ± √(b^2 - 4ac)] / 2a. Substituting the values of a, b, and c, we get x = [-5 ± √(5^2 - 4*1*6)] /
2*1.

Exercise 2.1

Solve the equation x^2 + 5x + 6 = 0 using the quadratic formula.

Exercise 2.2

Solve the equation x^2 - 3x - 4 = 0 using the quadratic formula.
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Discriminant Analysis

The discriminant, b^2 - 4ac, can be used to predict the nature of the roots without solving the equation.

For example, consider the equation x^2 + 2x + 1 = 0. The discriminant is b^2 - 4ac = 2^2 - 4*1*1 = 0. Since
the discriminant is zero, the equation has one real root.

Exercise 3.1

Calculate the discriminant for the equation x^2 + 2x + 1 = 0 and determine the nature of the roots.

Exercise 3.2

Calculate the discriminant for the equation x^2 - 4x + 4 = 0 and determine the nature of the roots.

Copyright 2024 Planit Teachers. All rights reserved.



Real-World Applications

Quadratic equations have numerous applications in physics, engineering, economics, and computer science.

For example, consider a projectile launched upwards from the ground with an initial velocity of 20 m/s.
The height of the projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 20t. To find
when the projectile reaches the ground, we can set h(t) = 0 and solve for t.

Exercise 4.1

A projectile is launched upwards from the ground with an initial velocity of 20 m/s. The height of the
projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 20t. When does the projectile reach
the ground?

Exercise 4.2

A farmer wants to enclose a rectangular area of 100 square meters with fencing. If the length of the rectangle
is x meters, express the width in terms of x and then use the quadratic formula to find the dimensions of the
rectangle if the farmer has 30 meters of fencing.
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Graphical Representation

Graphing calculators or software can be used to visualize the graphs of quadratic equations and observe how
the discriminant affects the roots.

For example, consider the equation x^2 + 2x + 1 = 0. The graph of this equation is a parabola that opens
upwards, and the vertex is at the point (-1, -1). The discriminant is zero, which means the equation has one
real root.

Exercise 5.1

Use a graphing calculator or software to graph the equation x^2 + 2x + 1 = 0 and observe the roots.

Exercise 5.2

Use a graphing calculator or software to graph the equation x^2 - 4x + 4 = 0 and observe the roots.
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Word Problems

Quadratic equations can be used to model real-world situations.

For example, consider a company's profit (in dollars) from selling x units of a product, given by the
equation P(x) = -2x^2 + 20x - 10. To find the number of units that maximizes the profit, we can use the
quadratic formula to find the vertex of the parabola.

Exercise 6.1

A company's profit (in dollars) from selling x units of a product is given by the equation P(x) = -2x^2 + 20x -
10. Find the number of units that maximizes the profit.

Exercise 6.2

The cost of producing x units of a product is given by the equation C(x) = 2x^2 + 10x + 100. Find the number
of units that minimizes the cost.

Copyright 2024 Planit Teachers. All rights reserved.



Review

Review the key concepts and formulas learned in this worksheet.

The quadratic formula is a powerful tool for solving quadratic equations, and it is given by x = [-b ± √(b^2 -
4ac)] / 2a. The discriminant, b^2 - 4ac, determines the nature of the roots. Quadratic equations have
numerous applications in physics, engineering, economics, and computer science.

Exercise 7.1

Write down the quadratic formula and explain the role of the discriminant.

Exercise 7.2

Solve the equation x^2 + 3x + 2 = 0 using the quadratic formula.
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Challenge Problems

Challenge problems to test understanding and application of the quadratic formula and discriminant analysis.

For example, consider the equation x^2 + 2x + 2 = 0. To solve this equation, we can use the quadratic
formula: x = [-b ± √(b^2 - 4ac)] / 2a. Substituting the values of a, b, and c, we get x = [-2 ± √(2^2 - 4*1*2)] /
2*1.

Exercise 8.1

Solve the equation x^2 + 2x + 2 = 0 using the quadratic formula and analyze the discriminant.

Exercise 8.2

A projectile is launched upwards from the ground with an initial velocity of 30 m/s. The height of the
projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 30t. When does the projectile reach
the ground?
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Reflection

Reflect on what you have learned and what you would like to learn more about.

The quadratic formula is a powerful tool for solving quadratic equations, and it has numerous applications
in physics, engineering, economics, and computer science. The discriminant is a crucial concept in
determining the nature of the roots, and it can be used to predict the number of real roots without solving
the equation.

Exercise 9.1

What did you find most challenging in this worksheet?

Exercise 9.2

What would you like to learn more about in future lessons?
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Conclusion

Congratulations on completing this worksheet! You have learned about the quadratic formula, its application,
and the significance of the discriminant in determining the nature of roots.

Remember to practice regularly to reinforce your understanding and build your problem-solving skills.
Quadratic equations are a fundamental concept in mathematics, and they have numerous applications in
various fields. With practice and dedication, you can become proficient in solving quadratic equations and
applying the quadratic formula to real-world problems.
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Advanced Concepts

In this section, we will explore advanced concepts related to quadratic equations, including the use of the quadratic formula to solve
systems of equations and the application of quadratic equations to model real-world phenomena. The quadratic formula can be used
to solve systems of equations by substituting the expression for one variable into the other equation. For example, consider the
system of equations x + y = 4 and x^2 + 2x + 1 = 0. We can solve the second equation using the quadratic formula to find the values of
x, and then substitute these values into the first equation to find the corresponding values of y.

Case Study: Projectile Motion

A projectile is launched from the ground with an initial velocity of 20 m/s at an angle of 60 degrees above the horizontal. The height
of the projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 20t. We can use the quadratic formula to find the time
at which the projectile reaches its maximum height, and then use this information to determine the range of the projectile.

Applications of Quadratic Equations

Quadratic equations have numerous applications in physics, engineering, economics, and computer science. They can be used to
model the motion of objects, the growth of populations, and the behavior of electrical circuits. For example, the equation for the
voltage across a capacitor in an RC circuit is a quadratic equation, and the equation for the height of a projectile launched from the
ground is also a quadratic equation.

Example: Electrical Circuit

Consider an RC circuit with a capacitor of 0.5 μF and a resistor of 2 kΩ. The voltage across the capacitor is given by the equation V(t)
= 10e^(-t/0.001) + 5e^(-t/0.01). We can use the quadratic formula to find the time at which the voltage across the capacitor reaches
its maximum value.

Solving Quadratic Inequalities

Quadratic inequalities are inequalities that involve a quadratic expression. They can be solved using the quadratic formula and the
properties of inequalities. For example, consider the inequality x^2 + 2x + 1 > 0. We can factor the left-hand side of the inequality to
get (x + 1)^2 > 0, and then use the properties of inequalities to determine the values of x that satisfy the inequality.

Exercise 10.1

Solve the inequality x^2 + 2x + 1 > 0 using the quadratic formula and the properties of inequalities.

Graphing Quadratic Functions

Quadratic functions can be graphed using the vertex form of a quadratic function, which is f(x) = a(x - h)^2 + k, where (h, k) is the
vertex of the parabola. The graph of a quadratic function is a parabola that opens upwards or downwards, depending on the sign of
the coefficient of the x^2 term. For example, consider the function f(x) = x^2 + 2x + 1. We can complete the square to write this
function in vertex form, and then graph the function using the vertex form.

Example: Graphing a Quadratic Function

Consider the function f(x) = x^2 + 2x + 1. We can complete the square to write this function in vertex form: f(x) = (x + 1)^2. The vertex
of the parabola is at the point (-1, 0), and the parabola opens upwards.

Systems of Quadratic Equations

Systems of quadratic equations are systems of equations that involve two or more quadratic equations. They can be solved using
substitution or elimination methods. For example, consider the system of equations x^2 + y^2 = 4 and x + y = 2. We can solve the
second equation for y and substitute this expression into the first equation to get a quadratic equation in x.

Case Study: System of Quadratic Equations
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Consider the system of equations x^2 + y^2 = 4 and x + y = 2. We can solve the second equation for y to get y = 2 - x, and then
substitute this expression into the first equation to get x^2 + (2 - x)^2 = 4. Expanding and simplifying this equation gives 2x^2 - 4x = 0,
which can be solved using the quadratic formula.

Conclusion

In this worksheet, we have covered the basics of quadratic equations, including the quadratic formula, factoring, and graphing. We
have also explored advanced concepts, such as solving systems of quadratic equations and applying quadratic equations to model
real-world phenomena. With practice and dedication, you can become proficient in solving quadratic equations and applying the
quadratic formula to a wide range of problems.

Reflection

Take a few minutes to reflect on what you have learned in this worksheet. What concepts were challenging for you? What
concepts did you find easy to understand? How can you apply what you have learned to real-world problems?

Solving Quadratic Equations Using the Quadratic
Formula with Emphasis on Discriminant Analysis

Introduction to Quadratic Equations

Welcome to this worksheet on solving quadratic equations using the quadratic formula with an emphasis on
discriminant analysis. This worksheet is designed for 17-year-old students and aims to provide a
comprehensive understanding of the quadratic formula, its application, and the significance of the
discriminant in determining the nature of roots.

A quadratic equation is a polynomial equation of degree two, which means the highest power of the
variable is two. It has the general form of ax^2 + bx + c = 0, where a, b, and c are constants, and x is the
variable. The quadratic formula is a powerful tool for solving quadratic equations, and it is given by x = [-b
± √(b^2 - 4ac)] / 2a.

Understanding the Quadratic Formula

The quadratic formula is given by x = [-b ± √(b^2 - 4ac)] / 2a. The discriminant, b^2 - 4ac, determines the
nature of the roots. If the discriminant is positive, the equation has two distinct real roots. If the discriminant
is zero, the equation has one real root. If the discriminant is negative, the equation has no real roots.

The quadratic formula can be used to solve any quadratic equation, regardless of the values of a, b, and c.
However, it is essential to understand the role of the discriminant in determining the nature of the roots.
The discriminant can be used to predict the number of real roots without solving the equation.
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Solving Quadratic Equations

To solve a quadratic equation, substitute the values of a, b, and c into the quadratic formula and simplify.

For example, consider the equation x^2 + 5x + 6 = 0. To solve this equation, we can use the quadratic
formula: x = [-b ± √(b^2 - 4ac)] / 2a. Substituting the values of a, b, and c, we get x = [-5 ± √(5^2 - 4*1*6)] /
2*1.

Exercise 2.1

Solve the equation x^2 + 5x + 6 = 0 using the quadratic formula.

Exercise 2.2

Solve the equation x^2 - 3x - 4 = 0 using the quadratic formula.

Copyright 2024 Planit Teachers. All rights reserved.



Discriminant Analysis

The discriminant, b^2 - 4ac, can be used to predict the nature of the roots without solving the equation.

For example, consider the equation x^2 + 2x + 1 = 0. The discriminant is b^2 - 4ac = 2^2 - 4*1*1 = 0. Since
the discriminant is zero, the equation has one real root.

Exercise 3.1

Calculate the discriminant for the equation x^2 + 2x + 1 = 0 and determine the nature of the roots.

Exercise 3.2

Calculate the discriminant for the equation x^2 - 4x + 4 = 0 and determine the nature of the roots.
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Real-World Applications

Quadratic equations have numerous applications in physics, engineering, economics, and computer science.

For example, consider a projectile launched upwards from the ground with an initial velocity of 20 m/s.
The height of the projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 20t. To find
when the projectile reaches the ground, we can set h(t) = 0 and solve for t.

Exercise 4.1

A projectile is launched upwards from the ground with an initial velocity of 20 m/s. The height of the
projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 20t. When does the projectile reach
the ground?

Exercise 4.2

A farmer wants to enclose a rectangular area of 100 square meters with fencing. If the length of the rectangle
is x meters, express the width in terms of x and then use the quadratic formula to find the dimensions of the
rectangle if the farmer has 30 meters of fencing.
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Graphical Representation

Graphing calculators or software can be used to visualize the graphs of quadratic equations and observe how
the discriminant affects the roots.

For example, consider the equation x^2 + 2x + 1 = 0. The graph of this equation is a parabola that opens
upwards, and the vertex is at the point (-1, -1). The discriminant is zero, which means the equation has one
real root.

Exercise 5.1

Use a graphing calculator or software to graph the equation x^2 + 2x + 1 = 0 and observe the roots.

Exercise 5.2

Use a graphing calculator or software to graph the equation x^2 - 4x + 4 = 0 and observe the roots.
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Word Problems

Quadratic equations can be used to model real-world situations.

For example, consider a company's profit (in dollars) from selling x units of a product, given by the
equation P(x) = -2x^2 + 20x - 10. To find the number of units that maximizes the profit, we can use the
quadratic formula to find the vertex of the parabola.

Exercise 6.1

A company's profit (in dollars) from selling x units of a product is given by the equation P(x) = -2x^2 + 20x -
10. Find the number of units that maximizes the profit.

Exercise 6.2

The cost of producing x units of a product is given by the equation C(x) = 2x^2 + 10x + 100. Find the number
of units that minimizes the cost.
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Review

Review the key concepts and formulas learned in this worksheet.

The quadratic formula is a powerful tool for solving quadratic equations, and it has numerous applications
in physics, engineering, economics, and computer science. The discriminant is a crucial concept in
determining the nature of the roots, and it can be used to predict the number of real roots without solving
the equation.

Exercise 7.1

What did you find most challenging in this worksheet?

Exercise 7.2

What would you like to learn more about in future lessons?
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Conclusion

Congratulations on completing this worksheet! You have learned about the quadratic formula, its application,
and the significance of the discriminant in determining the nature of roots.

Remember to practice regularly to reinforce your understanding and build your problem-solving skills.
Quadratic equations are a fundamental concept in mathematics, and they have numerous applications in
various fields. With practice and dedication, you can become proficient in solving quadratic equations and
applying the quadratic formula to real-world problems.

Copyright 2024 Planit Teachers. All rights reserved.



Challenge Problems

Challenge problems to test understanding and application of the quadratic formula and discriminant analysis.

For example, consider the equation x^2 + 2x + 2 = 0. To solve this equation, we can use the quadratic
formula: x = [-b ± √(b^2 - 4ac)] / 2a. Substituting the values of a, b, and c, we get x = [-2 ± √(2^2 - 4*1*2)] /
2*1.

Exercise 8.1

Solve the equation x^2 + 2x + 2 = 0 using the quadratic formula and analyze the discriminant.

Exercise 8.2

A projectile is launched upwards from the ground with an initial velocity of 30 m/s. The height of the
projectile at any time t (in seconds) is given by the equation h(t) = -5t^2 + 30t. When does the projectile reach
the ground?
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Reflection

Reflect on what you have learned and what you would like to learn more about.

The quadratic formula is a powerful tool for solving quadratic equations, and it has numerous applications
in physics, engineering, economics, and computer science. The discriminant is a crucial concept in
determining the nature of the roots, and it can be used to predict the number of real roots without solving
the equation.

Exercise 9.1

What did you find most challenging in this worksheet?

Exercise 9.2

What would you like to learn more about in future lessons?
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