
Applying Completing the Square Method to Solve Quadratic
Equations and Modeling Real-World Scenarios

Introduction
Welcome to this worksheet on applying the completing the square method to solve quadratic equations and
modeling real-world scenarios. This worksheet is designed to help you practice and reinforce your understanding of
the completing the square method and its applications in solving quadratic equations and modeling real-world
scenarios.

The completing the square method is a powerful technique for solving quadratic equations. It involves moving the
constant term to the right-hand side, taking half of the coefficient of the x-term, and squaring it to create a perfect
square trinomial. This method can be used to solve a wide range of quadratic equations, from simple equations
with integer coefficients to more complex equations with decimal or fractional coefficients.

Section 1: Completing the Square Method
In this section, we will review the completing the square method and practice applying it to solve quadratic
equations.

To complete the square, we start by moving the constant term to the right-hand side of the equation. Then, we take
half of the coefficient of the x-term and square it. This value is then added to both sides of the equation, creating a
perfect square trinomial on the left-hand side.

Example 1: Completing the Square

Solve the quadratic equation x^2 + 6x + 8 = 0 using the completing the square method.

1. Move the constant term to the right-hand side: x^2 + 6x = -8
2. Take half of the coefficient of the x-term and square it: (6/2)^2 = 9
3. Add 9 to both sides of the equation: x^2 + 6x + 9 = -8 + 9
4. Simplify the equation: (x + 3)^2 = 1
5. Solve for x: x + 3 = ±1, x = -3 ± 1



Exercise 1: Completing the Square
Solve the following quadratic equations using the completing the square method:

1. x^2 + 4x - 5 = 0
2. x^2 - 2x - 6 = 0
3. x^2 + 2x - 6 = 0

Section 2: Modeling Real-World Scenarios
In this section, we will explore how quadratic equations can be used to model real-world scenarios.

Quadratic equations can be used to model a wide range of real-world phenomena, from the trajectory of projectiles
to the growth of populations. By using quadratic equations to model these scenarios, we can gain a deeper
understanding of the underlying principles and make predictions about future behavior.

Example 2: Modeling a Real-World Scenario

A ball is thrown upwards from the ground with an initial velocity of 20 m/s. The height of the ball above the
ground is given by the equation h(t) = -4.9t^2 + 20t + 1, where h is the height in meters and t is the time in
seconds. Find the maximum height reached by the ball.

1. Identify the vertex of the parabola: t = -b / 2a = -20 / (2 * -4.9) = 2.04 s
2. Find the maximum height: h(2.04) = -4.9(2.04)^2 + 20(2.04) + 1 = 20.4 m



Exercise 2: Real-World Scenarios
Solve the following real-world scenarios using quadratic equations and the completing the square method:

1. A company's profit is given by the equation P(x) = -x^2 + 10x + 20, where P is the profit in
dollars and x is the number of units produced. Find the maximum profit and the number of units
that need to be produced to achieve it.

2. A farmer is planning to plant a crop in a field that is 100 meters long and 50 meters wide. The
crop will be planted in rows that are 2 meters apart, and each row will have 20 plants. If the
farmer wants to plant 500 plants, how many rows will be needed?

Section 3: Practice Problems
Practice solving quadratic equations using the completing the square method:

1. x^2 + 3x - 2 = 0
2. x^2 - 4x - 3 = 0
3. x^2 + 2x - 6 = 0



Section 4: Advanced Concepts
In this section, we will explore some advanced concepts related to quadratic equations and the completing the
square method.

One of the key concepts in quadratic equations is the idea of the discriminant. The discriminant is the expression
under the square root in the quadratic formula, and it determines the nature of the solutions to the equation. If the
discriminant is positive, the equation has two distinct real solutions. If the discriminant is zero, the equation has one
repeated real solution. If the discriminant is negative, the equation has no real solutions.

Example 3: Using the Discriminant

Use the discriminant to determine the nature of the solutions to the equation x^2 + 4x + 4 = 0.

1. Write the equation in standard form: x^2 + 4x + 4 = 0
2. Identify the coefficients: a = 1, b = 4, c = 4
3. Calculate the discriminant: b^2 - 4ac = 4^2 - 4(1)(4) = 16 - 16 = 0
4. Determine the nature of the solutions: since the discriminant is zero, the equation has

one repeated real solution

Exercise 3: Advanced Concepts
Use the discriminant to determine the nature of the solutions to the following equations:

1. x^2 + 2x + 1 = 0
2. x^2 - 3x - 2 = 0
3. x^2 + 5x + 6 = 0



Section 5: Word Problems
In this section, we will practice solving word problems that involve quadratic equations and the completing the
square method.

Word problems can be challenging because they require us to translate the problem into a mathematical equation.
However, by using the completing the square method, we can solve a wide range of word problems that involve
quadratic equations.

Example 4: Word Problem

A company is planning to manufacture a new product, and the cost of production is given by the equation
C(x) = x^2 + 10x + 20, where C is the cost in dollars and x is the number of units produced. If the company
wants to produce 100 units, what will be the total cost of production?

1. Write the equation: C(x) = x^2 + 10x + 20
2. Substitute x = 100: C(100) = 100^2 + 10(100) + 20
3. Simplify the equation: C(100) = 10000 + 1000 + 20 = 11020

Exercise 4: Word Problems
Solve the following word problems using quadratic equations and the completing the square method:

1. A farmer is planning to plant a crop in a field that is 50 meters long and 20 meters wide. The
crop will be planted in rows that are 2 meters apart, and each row will have 10 plants. If the
farmer wants to plant 200 plants, how many rows will be needed?

2. A company is planning to manufacture a new product, and the cost of production is given by
the equation C(x) = x^2 + 5x + 10, where C is the cost in dollars and x is the number of units
produced. If the company wants to produce 50 units, what will be the total cost of production?



Section 6: Graphing Quadratic Equations
In this section, we will practice graphing quadratic equations using the completing the square method.

Graphing quadratic equations can be challenging, but by using the completing the square method, we can easily
graph a wide range of quadratic equations. The key is to rewrite the equation in vertex form, which is given by the
equation y = a(x - h)^2 + k, where (h, k) is the vertex of the parabola.

Example 5: Graphing a Quadratic Equation

Graph the quadratic equation x^2 + 4x + 4 = 0 using the completing the square method.

1. Rewrite the equation: x^2 + 4x + 4 = (x + 2)^2 = 0
2. Identify the vertex: (h, k) = (-2, 0)
3. Graph the parabola: the parabola opens upwards, and the vertex is at (-2, 0)

Exercise 5: Graphing Quadratic Equations
Graph the following quadratic equations using the completing the square method:

1. x^2 + 2x + 1 = 0
2. x^2 - 3x - 2 = 0
3. x^2 + 5x + 6 = 0



Section 7: Review and Practice
In this section, we will review the key concepts and practice solving quadratic equations using the completing the
square method.

The completing the square method is a powerful technique for solving quadratic equations. By using this method,
we can solve a wide range of quadratic equations, from simple equations with integer coefficients to more complex
equations with decimal or fractional coefficients.

Example 6: Review and Practice

Solve the quadratic equation x^2 + 3x - 2 = 0 using the completing the square method.

1. Move the constant term to the right-hand side: x^2 + 3x = 2
2. Take half of the coefficient of the x-term and square it: (3/2)^2 = 9/4
3. Add 9/4 to both sides of the equation: x^2 + 3x + 9/4 = 2 + 9/4
4. Simplify the equation: (x + 3/2)^2 = 17/4
5. Solve for x: x + 3/2 = ±√(17/4), x = -3/2 ± √(17/4)

Exercise 6: Review and Practice
Solve the following quadratic equations using the completing the square method:

1. x^2 + 2x - 6 = 0
2. x^2 - 4x - 3 = 0
3. x^2 + 5x + 6 = 0
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the completing the square method and its applications in solving quadratic equations and modeling real-world
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The completing the square method is a powerful technique for solving quadratic equations. It involves moving the
constant term to the right-hand side, taking half of the coefficient of the x-term, and squaring it to create a perfect
square trinomial. This method can be used to solve a wide range of quadratic equations, from simple equations
with integer coefficients to more complex equations with decimal or fractional coefficients.

Section 1: Completing the Square Method
In this section, we will review the completing the square method and practice applying it to solve quadratic
equations.

To complete the square, we start by moving the constant term to the right-hand side of the equation. Then, we take
half of the coefficient of the x-term and square it. This value is then added to both sides of the equation, creating a
perfect square trinomial on the left-hand side.

Example 1: Completing the Square

Solve the quadratic equation x^2 + 6x + 8 = 0 using the completing the square method.

1. Move the constant term to the right-hand side: x^2 + 6x = -8
2. Take half of the coefficient of the x-term and square it: (6/2)^2 = 9
3. Add 9 to both sides of the equation: x^2 + 6x + 9 = -8 + 9
4. Simplify the equation: (x + 3)^2 = 1
5. Solve for x: x + 3 = ±1, x = -3 ± 1



Exercise 1: Completing the Square
Solve the following quadratic equations using the completing the square method:

1. x^2 + 4x - 5 = 0
2. x^2 - 2x - 6 = 0
3. x^2 + 2x - 6 = 0

Section 2: Modeling Real-World Scenarios
In this section, we will explore how quadratic equations can be used to model real-world scenarios.

Quadratic equations can be used to model a wide range of real-world phenomena, from the trajectory of projectiles
to the growth of populations. By using quadratic equations to model these scenarios, we can gain a deeper
understanding of the underlying principles and make predictions about future behavior.

Example 2: Modeling a Real-World Scenario

A ball is thrown upwards from the ground with an initial velocity of 20 m/s. The height of the ball above the
ground is given by the equation h(t) = -4.9t^2 + 20t + 1, where h is the height in meters and t is the time in
seconds. Find the maximum height reached by the ball.

1. Identify the vertex of the parabola: t = -b / 2a = -20 / (2 * -4.9) = 2.04 s
2. Find the maximum height: h(2.04) = -4.9(2.04)^2 + 20(2.04) + 1 = 20.4 m



Exercise 2: Real-World Scenarios
Solve the following real-world scenarios using quadratic equations and the completing the square method:

1. A company's profit is given by the equation P(x) = -x^2 + 10x + 20, where P is the profit in
dollars and x is the number of units produced. Find the maximum profit and the number of units
that need to be produced to achieve it.

2. A farmer is planning to plant a crop in a field that is 100 meters long and 50 meters wide. The
crop will be planted in rows that are 2 meters apart, and each row will have 20 plants. If the
farmer wants to plant 500 plants, how many rows will be needed?
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3. x^2 + 2x - 6 = 0


