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Introduction to Linear Equations

What are Linear Equations?

A linear equation is a mathematical statement that expresses the equality of two expressions. It can be written in
the form of ax = b, where a and b are constants, and x is the variable.

Why are Linear Equations Important?

Linear equations are used to solve a wide range of problems in mathematics, science, and engineering. They
are essential for modeling real-world situations and making predictions.

Exercise 1: Solve for x: 2x = 12

Inverse Operations

What are Inverse Operations?

Inverse operations are used to solve linear equations. The inverse operation of multiplication is division, and the
inverse operation of addition is subtraction.

How to Use Inverse Operations:

To solve a linear equation, we need to perform the inverse operation on both sides of the equation. For example,
to solve the equation 2x = 12, we need to divide both sides by 2.

Exercise 2: Solve for x: x/4 = 9



Solving Linear Equations with Multiplication

How to Solve Linear Equations with Multiplication:

To solve a linear equation with multiplication, we need to perform the inverse operation of division. For example,
to solve the equation 2x = 12, we need to divide both sides by 2.

Example: Solve for x: 3x = 24

Exercise 3: Solve for x: 3x = 24

Solving Linear Equations with Division

How to Solve Linear Equations with Division:

To solve a linear equation with division, we need to perform the inverse operation of multiplication. For example,
to solve the equation x/3 = 9, we need to multiply both sides by 3.

Example: Solve for x: x/2 = 6

Exercise 4: Solve for x: x/2 = 6

Word Problems

How to Solve Word Problems:

Linear equations can be used to solve real-world problems. For example, if a book costs $15 and a 10%
discount is applied, how much will the book cost?

Example: A bakery sells 250 loaves of bread per day. If each loaf costs $2, how much money does the bakery
make in a day?

Exercise 5: A bakery sells 250 loaves of bread per day. If each loaf costs $2, how much money does the bakery
make in a day?



Graphing Linear Equations

How to Graph Linear Equations:

Linear equations can be graphed on a coordinate plane. The graph of a linear equation is a straight line.

Example: Graph the equation 2x + 3 = 5

Exercise 6: Graph the equation 2x + 3 = 5

Solving Linear Equations with Fractions

How to Solve Linear Equations with Fractions:

To solve a linear equation with fractions, we need to multiply both sides by the denominator to eliminate the
fraction.

Example: Solve for x: x/2 + 1/4 = 3/4

Exercise 7: Solve for x: x/2 + 1/4 = 3/4

Solving Linear Equations with Decimals

How to Solve Linear Equations with Decimals:

To solve a linear equation with decimals, we need to multiply both sides by 10 to eliminate the decimal.

Example: Solve for x: 2.5x = 10

Exercise 8: Solve for x: 2.5x = 10



Review

Review the Concepts:

Review the concepts learned in this worksheet by solving the following equations:

2x = 12
x/4 = 9
3x = 24
x/2 = 6

Exercise 9: Solve the following equations:

Challenge

Challenge Yourself:

Solve the following equation: x/3 + 2 = 7

Exercise 10: Solve the equation: x/3 + 2 = 7

Answer Key

Answer Key:

Exercise 1: x = 6
Exercise 2: x = 36
Exercise 3: x = 8
Exercise 4: x = 12
Exercise 5: $500
Exercise 6: (graph)
Exercise 7: x = 1/2
Exercise 8: x = 4
Exercise 9: (review)
Exercise 10: x = 15

Advanced Concepts

In this section, we will explore advanced concepts related to linear equations, including systems of linear
equations, linear inequalities, and quadratic equations. These concepts are crucial for solving complex problems
in mathematics, science, and engineering.

Example: Systems of Linear Equations

Solve the system of linear equations: 2x + 3y = 7 and x - 2y = -3. We can use the method of substitution or
elimination to solve this system.

Exercise 11: Solve the system of linear equations: x + 2y = 4 and 3x - 2y = 5.



Linear Inequalities

Linear inequalities are statements that compare two expressions using inequality symbols such as <, >, ≤, or ≥.
We can solve linear inequalities using similar methods to solving linear equations.

Case Study: Linear Inequalities in Real-World Applications

Linear inequalities are used in real-world applications such as optimization problems, where we need to find the
maximum or minimum value of a function subject to certain constraints.

Exercise 12: Solve the linear inequality: 2x - 5 > 3.

Quadratic Equations

Quadratic equations are polynomial equations of degree two, which means the highest power of the variable is
two. We can solve quadratic equations using factoring, the quadratic formula, or graphing.

Example: Solving Quadratic Equations by Factoring

Solve the quadratic equation: x^2 + 5x + 6 = 0. We can factor this equation as (x + 3)(x + 2) = 0.

Exercise 13: Solve the quadratic equation: x^2 - 4x - 3 = 0.

Graphing Quadratic Equations

Graphing quadratic equations is an essential skill in mathematics and science. We can graph quadratic
equations using the vertex form or the standard form.

Case Study: Graphing Quadratic Equations in Real-World Applications

Graphing quadratic equations is used in real-world applications such as physics, engineering, and economics,
where we need to model complex phenomena.

Exercise 14: Graph the quadratic equation: y = x^2 - 2x - 3.

Systems of Quadratic Equations

Systems of quadratic equations are sets of two or more quadratic equations that must be solved simultaneously.
We can solve systems of quadratic equations using substitution, elimination, or graphing.

Example: Solving Systems of Quadratic Equations by Substitution

Solve the system of quadratic equations: x^2 + y^2 = 4 and x - y = 1. We can substitute x = y + 1 into the first
equation to solve for y.

Exercise 15: Solve the system of quadratic equations: x^2 - y^2 = 1 and x + y = 3.



Review and Assessment

In this final section, we will review the key concepts and skills learned throughout this course. We will also
assess your understanding of linear equations, linear inequalities, and quadratic equations.

Case Study: Review and Assessment

Review the concepts and skills learned throughout this course and assess your understanding by completing
the exercises and quizzes provided.

Exercise 16: Review and assess your understanding of linear equations, linear inequalities, and quadratic
equations by completing the following exercises:

Solve the linear equation: 2x + 3 = 7
Solve the linear inequality: x - 2 > 3
Solve the quadratic equation: x^2 + 2x - 3 = 0
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Congratulations on completing the worksheet!


