
Solving Linear Equations with Addition and Subtraction

Introduction to Linear Equations

Read the following introduction and answer the questions that follow:

Solving linear equations is a fundamental skill in algebra that lays the foundation for more complex
mathematical operations. This worksheet is designed to introduce 14-year-old students to the concepts of
solving linear equations using addition and subtraction. By the end of this activity, students will be able to
solve linear equations involving addition and subtraction, understand the concept of inverse operations,
and apply these skills to real-world problems.

1. What is a linear equation? Provide an example.
2. Identify the variables and constants in the equation: 2x + 5 = 11
3. Explain the concept of inverse operations and how they are used to solve linear equations.

Understanding Linear Equations

Solve the following equations and explain your reasoning:

1. Solve for x: x + 2 = 7
2. Solve for y: y + 4 = 9
3. Solve for z: z + 1 = 6
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Solving Linear Equations with Addition

Solve the following equations using addition:

1. Solve for x: x + 2 = 7
2. Solve for y: y + 4 = 9
3. Solve for z: z + 1 = 6

Solving Linear Equations with Subtraction

Solve the following equations using subtraction:

1. Solve for x: x - 3 = 5
2. Solve for y: y - 2 = 8
3. Solve for z: z - 1 = 4
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Real-World Applications

Solve the following real-world problems using linear equations:

1. Tom has $15 more than twice the amount of money his sister has. If his sister has x dollars, how
much money does Tom have?

2. A book costs $15 after a $3 discount. What was the original price of the book?
3. A car travels 250 miles in 5 hours. How many miles does it travel per hour?

Error Analysis

Identify the mistakes in the following solutions and provide the correct solutions:

1. Identify the mistake in the solution: x + 2 = 7, x = 9
2. Identify the mistake in the solution: x - 3 = 5, x = 2
3. Correct the mistakes and provide the correct solutions.
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Creating Linear Equations

Create linear equations to represent the following scenarios:

1. A bakery sells 250 loaves of bread per day. If they make a profit of $0.50 per loaf, how much profit do
they make in a day?

2. A person has $100 to spend on groceries. If they spend $20 on fruits and vegetables, how much
money do they have left?

Solving Linear Equations with Variables on Both Sides

Solve the following equations with variables on both sides:

1. Solve for x: 2x + 3 = x + 5
2. Solve for y: 3y - 2 = 2y + 1
3. Solve for z: z + 2 = z - 3

Copyright 2023 Planit Teachers. All rights reserved.



Word Problems

Solve the following word problems using linear equations:

1. A group of friends want to share some candy equally. If they have 48 pieces of candy and there are 8
friends, how many pieces of candy will each friend get?

2. A person is planning a road trip. If they travel 250 miles in 5 hours, how many miles will they travel in
8 hours?

3. A store is having a sale on shirts. If a shirt originally costs $20 and is on sale for 15% off, how much
will the shirt cost during the sale?

Review

Solve the following equations to review your understanding:

1. Solve for x: x + 1 = 9
2. Solve for y: y - 2 = 7
3. Solve for z: z + 3 = 10
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Challenge

Solve the following challenging equations:

1. Solve for x: 2x + 5 = 11
2. Solve for y: 3y - 2 = 14
3. Solve for z: z + 2 = 9

Assessment Rubric

Use the following rubric to assess your understanding:

Accuracy and completeness of solutions (40 points)
Correct application of inverse operations (30 points)
Ability to explain the concept of inverse operations in solving linear equations (20 points)
Neatness and organization of work (10 points)
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Extension Activity

Create a real-world scenario that involves solving a linear equation. Write a short story that incorporates the
scenario and the solution to the equation. Share your story with the class and discuss how linear equations
are used in everyday life.
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Advanced Concepts

As students progress in their understanding of linear equations, they can explore more advanced concepts, such as solving equations
with variables on both sides, using inverse operations, and applying these skills to real-world problems. This section will delve into
these advanced concepts, providing students with a deeper understanding of linear equations and their applications.

Example: Solving Equations with Variables on Both Sides

Solve for x: 2x + 3 = x + 5. To solve this equation, we need to isolate the variable x. We can do this by subtracting x from both sides of
the equation, resulting in x + 3 = 5. Then, we can subtract 3 from both sides to get x = 2.

Group Activity: Solving Equations with Variables on Both Sides

Divide the class into small groups and provide each group with a set of equations to solve. Have each group work together to
solve the equations, using inverse operations and isolating the variable. After 10-15 minutes, have each group present their
solutions to the class, discussing any challenges they faced and how they overcame them.

Real-World Applications

Linear equations have numerous real-world applications, from science and engineering to economics and finance. This section will
explore some of these applications, providing students with a deeper understanding of the relevance and importance of linear
equations in everyday life.

Case Study: Linear Equations in Science

A scientist is studying the growth of a particular type of plant. She discovers that the plant grows at a rate of 2 inches per day. If the
plant is currently 5 inches tall, how tall will it be in 3 days? This problem can be represented by the linear equation: height = 2x + 5,
where x is the number of days. By solving this equation, the scientist can determine the height of the plant after 3 days.

Reflection: Real-World Applications

Have students reflect on the real-world applications of linear equations, discussing how they are used in various fields and how
they impact our daily lives. Ask students to think about how linear equations can be used to solve problems and make informed
decisions.

Technology Integration

Technology can be a powerful tool in teaching and learning linear equations. This section will explore some of the ways technology
can be used to enhance student understanding and engagement, from graphing calculators to online simulations and games.

Example: Using Graphing Calculators

Graphing calculators can be used to visualize linear equations, allowing students to see the relationship between the variables and
the graph. For example, students can graph the equation y = 2x + 3, exploring how the graph changes when the slope and y-intercept
are adjusted.

Group Activity: Technology Integration

Divide the class into small groups and provide each group with a graphing calculator or access to an online graphing tool. Have
each group work together to graph a set of linear equations, exploring how the graphs change when the slope and y-intercept are
adjusted. After 10-15 minutes, have each group present their findings to the class, discussing any observations or insights they
gained.

Assessment and Evaluation

Assessment and evaluation are critical components of the learning process, allowing teachers to gauge student understanding and
adjust instruction accordingly. This section will explore some of the ways to assess and evaluate student understanding of linear

Copyright 2023 Planit Teachers. All rights reserved.



equations, from quizzes and tests to projects and presentations.

Case Study: Assessment and Evaluation

A teacher wants to assess student understanding of linear equations. She gives a quiz with a set of problems, including some that
require students to solve equations with variables on both sides. She also asks students to complete a project, where they apply
linear equations to a real-world problem. By using a combination of assessment tools, the teacher can get a comprehensive picture
of student understanding.

Reflection: Assessment and Evaluation

Have students reflect on the assessment and evaluation process, discussing what they learned and what they would do
differently in the future. Ask students to think about how they can use assessment and evaluation to improve their own learning
and understanding of linear equations.

Conclusion

In conclusion, linear equations are a fundamental concept in mathematics, with numerous real-world applications. By providing
students with a deep understanding of linear equations, teachers can help them develop critical thinking and problem-solving skills,
preparing them for success in a variety of fields.

Example: Real-World Application

A company is producing a new product, and they need to determine the cost of production. They use a linear equation to model the
cost, taking into account the cost of materials, labor, and overhead. By solving the equation, they can determine the cost of
production and make informed decisions about pricing and production levels.

Group Activity: Conclusion

Divide the class into small groups and ask them to brainstorm a list of real-world applications of linear equations. Have each
group present their list to the class, discussing any common themes or observations. After 10-15 minutes, have the class reflect
on what they learned, discussing how linear equations can be used to solve problems and make informed decisions.

Appendix

This appendix provides additional resources and support for teachers and students, including worksheets, quizzes, and projects.
These resources can be used to reinforce student understanding and provide additional practice and review.

Example: Worksheet

Provide a worksheet with a set of linear equations for students to solve, including some that require them to use inverse operations
and solve equations with variables on both sides.

Reflection: Appendix

Have students reflect on the resources provided in the appendix, discussing how they can be used to support their learning and
understanding of linear equations. Ask students to think about how they can use these resources to improve their problem-
solving skills and apply linear equations to real-world problems.

Solving Linear Equations with Addition and Subtraction

Copyright 2023 Planit Teachers. All rights reserved.



Introduction to Linear Equations

Read the following introduction and answer the questions that follow:

Solving linear equations is a fundamental skill in algebra that lays the foundation for more complex
mathematical operations. This worksheet is designed to introduce 14-year-old students to the concepts of
solving linear equations using addition and subtraction. By the end of this activity, students will be able to
solve linear equations involving addition and subtraction, understand the concept of inverse operations,
and apply these skills to real-world problems.

1. What is a linear equation? Provide an example.
2. Identify the variables and constants in the equation: 2x + 5 = 11
3. Explain the concept of inverse operations and how they are used to solve linear equations.

Understanding Linear Equations

Solve the following equations and explain your reasoning:

1. Solve for x: x + 2 = 7
2. Solve for y: y + 4 = 9
3. Solve for z: z + 1 = 6
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Solving Linear Equations with Addition

Solve the following equations using addition:

1. Solve for x: x + 2 = 7
2. Solve for y: y + 4 = 9
3. Solve for z: z + 1 = 6

Solving Linear Equations with Subtraction

Solve the following equations using subtraction:

1. Solve for x: x - 3 = 5
2. Solve for y: y - 2 = 8
3. Solve for z: z - 1 = 4
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Real-World Applications

Solve the following real-world problems using linear equations:

1. Tom has $15 more than twice the amount of money his sister has. If his sister has x dollars, how
much money does Tom have?

2. A book costs $15 after a $3 discount. What was the original price of the book?
3. A car travels 250 miles in 5 hours. How many miles does it travel per hour?

Error Analysis

Identify the mistakes in the following solutions and provide the correct solutions:

1. Identify the mistake in the solution: x + 2 = 7, x = 9
2. Identify the mistake in the solution: x - 3 = 5, x = 2
3. Correct the mistakes and provide the correct solutions.
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Creating Linear Equations

Create linear equations to represent the following scenarios:

1. A bakery sells 250 loaves of bread per day. If they make a profit of $0.50 per loaf, how much profit do
they make in a day?

2. A person has $100 to spend on groceries. If they spend $20 on fruits and vegetables, how much
money do they have left?

Solving Linear Equations with Variables on Both Sides

Solve the following equations with variables on both sides:

1. Solve for x: 2x + 3 = x + 5
2. Solve for y: 3y - 2 = 2y + 1
3. Solve for z: z + 2 = z - 3
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Word Problems

Solve the following word problems using linear equations:

1. A group of friends want to share some candy equally. If they have 48 pieces of candy and there are 8
friends, how many pieces of candy will each friend get?

2. A person is planning a road trip. If they travel 250 miles in 5 hours, how many miles will they travel in
8 hours?

3. A store is having a sale on shirts. If a shirt originally costs $20 and is on sale for 15% off, how much
will the shirt cost during the sale?

Review

Solve the following equations to review your understanding:

1. Solve for x: x + 1 = 9
2. Solve for y: y - 2 = 7
3. Solve for z: z + 3 = 10
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Challenge

Solve the following challenging equations:

1. Solve for x: 2x + 5 = 11
2. Solve for y: 3y - 2 = 14
3. Solve for z: z + 2 = 9

Assessment Rubric

Use the following rubric to assess your understanding:

Accuracy and completeness of solutions (40 points)
Correct application of inverse operations (30 points)
Ability to explain the concept of inverse operations in solving linear equations (20 points)
Neatness and organization of work (10 points)
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Extension Activity

Create a real-world scenario that involves solving a linear equation. Write a short story that incorporates the
scenario and the solution to the equation. Share your story with the class and discuss how linear equations
are used in everyday life.
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