
Quadratic Equations and Functions Assessment

Introduction
This 60-minute assessment is designed to evaluate students' understanding of quadratic equations and functions. The
assessment consists of three sections: multiple-choice questions, short-answer questions, and an essay question.

Section 1: Multiple Choice Questions (20 points, 15 minutes)
Choose the correct answer for each question.

1. What is the quadratic formula used for?
A) To solve linear equations
B) To solve quadratic equations
C) To solve polynomial equations
D) To solve rational equations

2. Which of the following is a real-world application of quadratic equations?
A) Modeling population growth
B) Designing roller coasters
C) Optimizing inventory management
D) All of the above

3. What is the process of completing the square used for?
A) To solve linear equations
B) To solve quadratic equations
C) To solve polynomial equations
D) To solve rational equations

4. What is the quadratic formula?
A) x = (-b ± √(b^2 - 4ac)) / 2a
B) x = (-b ± √(b^2 + 4ac)) / 2a
C) x = (-b ± √(b^2 - 4ac)) / a
D) x = (-b ± √(b^2 + 4ac)) / a

5. Which of the following is a quadratic equation?
A) x^2 + 3x - 2 = 0
B) x^2 - 4x + 4 = 0
C) x^2 + 2x + 1 = 0
D) All of the above

6. What is the solution to the equation x^2 + 5x + 6 = 0?
A) x = -2 or x = -3
B) x = -1 or x = -6
C) x = 2 or x = 3
D) x = 1 or x = 6

7. Which of the following is a real-world problem that can be modeled using quadratic equations?
A) The height of a projectile
B) The cost of producing a product
C) The area of a rectangle
D) All of the above

8. What is the equation of the axis of symmetry of a quadratic function?
A) x = -b / 2a
B) x = b / 2a
C) x = -b / a
D) x = b / a

9. Which of the following is a characteristic of a quadratic function?
A) The graph is a straight line



B) The graph is a curve
C) The graph is a circle
D) The graph is a parabola

10. What is the vertex of a quadratic function?
A) The highest point on the graph
B) The lowest point on the graph
C) The point where the graph intersects the x-axis
D) The point where the graph intersects the y-axis



Section 2: Short Answer Questions (30 points, 20 minutes)
Show all work and explain your reasoning for each question.

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

2. Complete the square to solve the equation x^2 + 2x - 3 = 0.

3. A projectile is launched from the ground with an initial velocity of 20 m/s. The height of the projectile
above the ground is given by the equation h(t) = -4.9t^2 + 20t. Find the maximum height reached by the
projectile.

4. A farmer wants to enclose a rectangular area of 100 square meters using a fence. The length of the
fence is given by the equation L = 2x + 2y, where x and y are the dimensions of the rectangular area.
Find the maximum area that can be enclosed by the fence.

5. Solve the equation x^2 - 4x + 4 = 0 by factoring.



Section 3: Essay Question (50 points, 25 minutes)
Answer the question in complete sentences and provide supporting calculations and explanations.

A company is designing a new roller coaster. The height of the roller coaster above the ground is given by the
equation h(x) = -0.1x^2 + 2x + 10, where x is the distance from the starting point. Find the maximum height
reached by the roller coaster and explain the significance of the solution in the context of the problem.



Marking Guide
The marking guide for this assessment is as follows:

Section 1: Multiple Choice Questions
Each correct answer is worth 2 points
Each incorrect answer is worth 0 points

Section 2: Short Answer Questions
Each question is worth 6 points
The marking criteria for each question are as follows:

Accuracy and completeness of the solution (3 points)
Clarity and organization of the work (2 points)
Use of correct notation and terminology (1 point)

Section 3: Essay Question
The essay question is worth 50 points
The marking criteria for the essay question are as follows:

Ability to model the real-world problem using a quadratic equation (15 points)
Ability to analyze and interpret the solutions in context (15 points)
Ability to evaluate the limitations and assumptions of the model (10 points)
Clarity and organization of the writing (5 points)
Use of correct notation and terminology (5 points)



Implementation Guidelines
The following guidelines should be followed when administering this assessment:

Provide students with a copy of the assessment and a blank piece of paper for calculations and scratch
work.
Allow students to use a calculator and other approved materials, such as a formula sheet.
Encourage students to read each question carefully and to ask for clarification if necessary.
Circulate around the room to provide guidance and answer questions.



Differentiation Options
The following differentiation options can be used to support students with different learning needs:

For students with visual impairments, provide a large-print or braille version of the assessment.
For students with learning disabilities, provide extra time or a separate room for administration.
For English language learners, provide a translated version of the assessment or allow the use of a
dictionary.
For gifted students, provide additional challenges or extensions, such as solving more complex
quadratic equations or modeling real-world problems with multiple variables.



Evidence Collection Methods
The following evidence collection methods can be used to assess student learning:

Multiple-choice questions to assess recall and understanding
Short-answer questions to assess application and analysis
Essay question to assess evaluation and synthesis
Student work and calculations to assess problem-solving skills and critical thinking



Feedback Opportunities
The following feedback opportunities can be used to support student learning:

Immediate feedback through multiple-choice questions
Feedback on short-answer questions through marking criteria
Feedback on the essay question through marking criteria and comments
Overall feedback on the assessment through a score and comments



Additional Activities
The following additional activities can be used to support student learning:

Have students work in pairs to solve a set of quadratic equations and then present their solutions to the
class.
Ask students to create their own real-world problem that can be modeled using quadratic equations and
have them present their problem and solution to the class.
Have students research and present on a real-world application of quadratic equations, such as the
design of roller coasters or the optimization of inventory management.



Extension Questions
The following extension questions can be used to challenge gifted students:

Solve the equation x^2 + 4x + 4 = 0 using the quadratic formula and then graph the related function.
A company is designing a new product and wants to minimize the cost of production. The cost function
is given by the equation C(x) = 2x^2 + 10x + 100, where x is the number of units produced. Find the
minimum cost and the number of units that must be produced to achieve this cost.
A projectile is launched from the ground with an initial velocity of 30 m/s. The height of the projectile
above the ground is given by the equation h(t) = -4.9t^2 + 30t. Find the maximum height reached by the
projectile and the time at which this height is reached.



Advanced Concepts
In this section, we will explore advanced concepts related to quadratic equations and functions. These concepts
include the use of quadratic equations to model real-world phenomena, the application of quadratic functions to
solve problems in physics and engineering, and the use of quadratic equations to analyze and interpret data.

Example: Quadratic Equations in Physics

The trajectory of a projectile under the influence of gravity can be modeled using a quadratic equation. The
height of the projectile above the ground is given by the equation h(t) = -4.9t^2 + 20t, where t is the time in
seconds. This equation can be used to find the maximum height reached by the projectile and the time at which
this height is reached.

Case Study: Quadratic Functions in Engineering

A company is designing a new roller coaster and wants to create a thrilling experience for riders. The height of
the roller coaster above the ground is given by the equation h(x) = -0.1x^2 + 2x + 10, where x is the distance
from the starting point. The company wants to find the maximum height reached by the roller coaster and the
distance at which this height is reached. This can be done by analyzing the quadratic function and finding the
vertex of the parabola.

Real-World Applications
Quadratic equations and functions have numerous real-world applications in fields such as physics, engineering,
economics, and computer science. They are used to model population growth, optimize inventory management,
and analyze financial data. In this section, we will explore some of these applications and provide examples of
how quadratic equations and functions are used to solve real-world problems.

Example: Quadratic Equations in Economics

A company is producing a product and wants to determine the optimal price to charge in order to maximize
profits. The revenue function is given by the equation R(x) = 2x^2 + 10x + 100, where x is the number of units
sold. The cost function is given by the equation C(x) = x^2 + 5x + 50. The profit function is given by the equation
P(x) = R(x) - C(x). The company wants to find the optimal price to charge in order to maximize profits.

Case Study: Quadratic Functions in Computer Science

A computer scientist is designing a new algorithm to solve a complex problem. The algorithm uses a quadratic
function to analyze and interpret data. The function is given by the equation f(x) = -0.1x^2 + 2x + 10, where x is
the input data. The computer scientist wants to find the maximum value of the function and the input data at
which this value is reached.

Problem-Solving Strategies
In this section, we will explore problem-solving strategies for quadratic equations and functions. These
strategies include factoring, the quadratic formula, and graphing. We will provide examples of how to use these
strategies to solve quadratic equations and functions, and we will discuss the advantages and disadvantages of
each strategy.

Example: Factoring Quadratic Equations

The equation x^2 + 5x + 6 = 0 can be factored as (x + 3)(x + 2) = 0. This gives us two possible solutions: x + 3 =
0 and x + 2 = 0. Solving for x, we get x = -3 and x = -2.

Case Study: Using the Quadratic Formula

√



The equation x^2 + 4x + 4 = 0 can be solved using the quadratic formula: x = (-b ± √(b^2 - 4ac)) / 2a. In this
case, a = 1, b = 4, and c = 4. Plugging these values into the formula, we get x = (-4 ± √(4^2 - 4*1*4)) / 2*1.
Simplifying, we get x = (-4 ± √(16 - 16)) / 2. This gives us x = (-4 ± √0) / 2, which simplifies to x = -2.

Technology Integration
In this section, we will explore the use of technology to solve quadratic equations and functions. We will discuss
the use of graphing calculators, computer software, and online resources to analyze and interpret quadratic
equations and functions. We will provide examples of how to use these tools to solve quadratic equations and
functions, and we will discuss the advantages and disadvantages of each tool.

Example: Using a Graphing Calculator

A graphing calculator can be used to graph a quadratic function and find the vertex of the parabola. For
example, the function f(x) = -0.1x^2 + 2x + 10 can be graphed using a graphing calculator. The calculator can be
used to find the vertex of the parabola, which is the maximum or minimum point on the graph.

Case Study: Using Computer Software

Computer software such as Mathematica or Maple can be used to solve quadratic equations and functions.
These programs can be used to graph quadratic functions, find the roots of quadratic equations, and analyze
and interpret quadratic equations and functions. For example, the equation x^2 + 4x + 4 = 0 can be solved using
Mathematica. The program can be used to find the roots of the equation, which are x = -2.

Assessment and Evaluation
In this section, we will discuss the assessment and evaluation of student learning in quadratic equations and
functions. We will provide examples of assessment strategies, including quizzes, tests, and projects. We will
also discuss the use of rubrics to evaluate student learning and provide feedback.

Example: Quiz on Quadratic Equations

A quiz on quadratic equations can be used to assess student learning. The quiz can include multiple-choice
questions, short-answer questions, and essay questions. For example, a multiple-choice question might ask
students to solve the equation x^2 + 5x + 6 = 0. A short-answer question might ask students to graph the
function f(x) = -0.1x^2 + 2x + 10. An essay question might ask students to explain the difference between a
quadratic equation and a quadratic function.

Case Study: Project on Quadratic Functions

A project on quadratic functions can be used to assess student learning. The project can ask students to create
a real-world application of quadratic functions, such as a roller coaster or a bridge. Students can be asked to
graph the function, find the vertex of the parabola, and analyze and interpret the results. A rubric can be used to
evaluate the project and provide feedback to students.

Conclusion
In conclusion, quadratic equations and functions are important mathematical concepts that have numerous real-
world applications. They can be used to model population growth, optimize inventory management, and analyze
financial data. In this document, we have explored the basics of quadratic equations and functions, including
factoring, the quadratic formula, and graphing. We have also discussed problem-solving strategies, technology
integration, assessment and evaluation, and provided examples and case studies to illustrate the concepts.

Example: Review of Quadratic Equations

The equation x^2 + 4x + 4 = 0 can be solved using the quadratic formula: x = (-b ± √(b^2 - 4ac)) / 2a. In this
case, a = 1, b = 4, and c = 4. Plugging these values into the formula, we get x = (-4 ± √(4^2 - 4*1*4)) / 2*1.
Simplifying, we get x = (-4 ± √(16 - 16)) / 2. This gives us x = (-4 ± √0) / 2, which simplifies to x = -2.



Case Study: Review of Quadratic Functions

The function f(x) = -0.1x^2 + 2x + 10 can be graphed using a graphing calculator. The calculator can be used to
find the vertex of the parabola, which is the maximum or minimum point on the graph. The vertex can be found
by using the formula x = -b / 2a, where a = -0.1 and b = 2. Plugging these values into the formula, we get x = -2 /
(2*(-0.1)). Simplifying, we get x = -2 / (-0.2), which gives us x = 10.
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