
writing and solving equations from word problems

guided notes

Writing and solving equations from word problems guided notes is an essential skill for students

learning mathematics, particularly in algebra. This process helps learners translate real-world scenarios

into mathematical expressions that can be solved to find unknown quantities. In this article, we will

explore the strategies for writing and solving equations derived from word problems, delve into various

types of problems, and provide examples to clarify these concepts.

Understanding Word Problems

Word problems are mathematical statements written in words that require interpretation to form

equations. The first step in solving any word problem is understanding what is being asked. This

requires careful reading and often re-reading of the problem to ensure comprehension.

Key Components of Word Problems

When analyzing word problems, it’s helpful to identify the following components:

1. Variables: These are the unknowns in the problem. Determine what quantity you need to find and

assign a variable to it (e.g., let \( x \) represent the number of apples).

2. Constants: These are known quantities or values provided in the problem (e.g., the number of

apples in the basket, the total cost).

3. Operations: Identify the mathematical operations involved (addition, subtraction, multiplication, or



division).

4. Relationships: Understand how the variables and constants relate to each other (e.g., if one quantity

is twice another).

5. Question: Focus on what the problem is specifically asking for in order to guide your solution.

Writing Equations from Word Problems

Once you have dissected the word problem, the next step is to convert the narrative into a

mathematical equation. Here are some strategies to help you with this process:

Steps to Writing Equations

1. Read the Problem Carefully: Understand the context and what is being asked.

2. Identify the Unknowns: Decide which variables will represent the unknowns in the problem.

3. Translate the Words into Mathematical Symbols: Convert the relationships and operations into an

equation. This often involves:

- Using \( + \) for "more than" or "combined with"

- Using \( - \) for "less than" or "decreased by"

- Using \( \times \) for "times" or "product of"

- Using \( \div \) for "per" or "out of"

4. Set Up the Equation: Combine the identified variables, constants, and operations into a structured

equation.

5. Double-Check: Review your equation to ensure it accurately represents the problem.



Example: Writing an Equation

Consider the following word problem:

Sarah has 5 more than twice the number of candies that Tom has. If Tom has \( x \) candies, how

many candies does Sarah have?

1. Identify the Unknowns: Let \( x \) be the number of candies Tom has.

2. Translate the Relationship: Sarah's candies can be expressed as \( 2x + 5 \).

3. Set Up the Equation: We can write the relationship as:

\[

S = 2x + 5

\]

where \( S \) represents the number of candies Sarah has.

Solving Equations from Word Problems

Once the equation is formulated, the next step is to solve it. This involves manipulating the equation to

isolate the variable.

Steps to Solving Equations

1. Isolate the Variable: Use inverse operations to get the variable by itself on one side of the equation.

2. Simplify: Combine like terms and perform any necessary arithmetic.



3. Check Your Work: Substitute your solution back into the original equation to verify it satisfies the

condition of the problem.

Example: Solving an Equation

Continuing with the example from before, let’s say Tom has 10 candies. To find out how many candies

Sarah has, we substitute \( x = 10 \) into the equation:

\[

S = 2(10) + 5

\]

\[

S = 20 + 5

\]

\[

S = 25

\]

Thus, Sarah has 25 candies.

Types of Word Problems

Word problems can be categorized into various types, each requiring specific approaches for writing

and solving equations.

1. Age Problems



These problems typically involve the ages of people and their relationships over time.

Example: In five years, Sarah will be twice as old as Tom. If Tom is currently 10 years old, how old

will Sarah be?

Solution:

- Let \( S \) be Sarah's current age.

- In five years, Sarah's age will be \( S + 5 \) and Tom's age will be \( 10 + 5 = 15 \).

- Set up the equation:

\[

S + 5 = 2(15)

\]

- Solve for \( S \):

\[

S + 5 = 30 \implies S = 25

\]

2. Money Problems

These problems often involve calculations with money, including costs, savings, and expenditures.

Example: If a book costs $12 and you buy \( x \) books, how much will you spend?

Solution:

- Total cost \( C = 12x \).

3. Mixture Problems

These problems involve combining different items or substances to achieve a desired mixture.



Example: You have a 50% salt solution and a 30% salt solution. If you mix them to create 10 liters of

a 40% salt solution, how much of each solution do you need?

Solution:

1. Let \( x \) be the liters of the 50% solution and \( 10 - x \) be the liters of the 30% solution.

2. Set up the equation based on salt concentration:

\[

0.50x + 0.30(10 - x) = 0.40(10)

\]

3. Solve for \( x \).

Practice Problems

To strengthen your skills in writing and solving equations from word problems, practice with the

following problems:

1. A rectangle has a length that is 3 meters longer than its width. If the width is \( x \), write an

equation for the length and then find the dimensions if the perimeter is 30 meters.

2. A car rental company charges a flat fee of $20 plus $0.10 per mile driven. Write an equation for the

total cost \( C \) of renting the car for \( m \) miles, and find the cost if you drive 150 miles.

3. If a train travels at a speed of 60 miles per hour, how far will it travel in \( t \) hours? Write an

equation for the distance and find the distance if \( t = 2.5 \) hours.

Conclusion

Writing and solving equations from word problems guided notes can significantly enhance a student's



ability to tackle real-world mathematical challenges. By following the structured approach of identifying

variables, constants, and relationships, students can successfully translate word problems into solvable

equations. Through practice and application of these skills, learners will gain confidence in their

mathematical abilities and improve their problem-solving techniques.

Frequently Asked Questions

What is the first step in writing an equation from a word problem?

The first step is to carefully read the word problem and identify the key information, including the

quantities involved and the relationships between them.

How can you determine what variable to use in an equation from a

word problem?

Choose a variable that represents the unknown quantity you are trying to find, often denoting it with a

letter like 'x' or 'y' that makes sense in the context of the problem.

What are some common phrases in word problems that indicate

mathematical operations?

Common phrases include 'total' for addition, 'difference' for subtraction, 'product' for multiplication, and

'quotient' for division.

How do you check if your equation is set up correctly after writing it

from a word problem?

Substitute your variable with a plausible value and see if the equation holds true based on the

conditions given in the word problem.



What should you do if the word problem contains multiple steps?

Break the problem down into smaller parts, write separate equations for each part, and then combine

them to form a complete equation.

Why is it important to write equations clearly and systematically from

word problems?

Clear and systematic equations help avoid confusion and errors, making it easier to solve the problem

accurately and understand the relationships between different quantities.
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