
math order of operations examples

math order of operations examples are essential for understanding how to correctly solve mathematical
expressions involving multiple operations. The order of operations is a fundamental concept in mathematics
that dictates the sequence in which different arithmetic operations should be performed to obtain the
correct result. This article explores various math order of operations examples, demonstrating how to apply
these rules in practice. It covers the standard PEMDAS/BODMAS conventions, breaking down expressions
step-by-step to ensure clarity. Additionally, it addresses common mistakes and provides tips for simplifying
complex expressions. By examining detailed examples and explanations, readers will gain a strong grasp of
how to approach problems involving parentheses, exponents, multiplication, division, addition, and
subtraction. This comprehensive guide is ideal for students, educators, and anyone looking to reinforce their
math skills with practical order of operations examples.
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Understanding the Order of Operations
The order of operations is a set of rules that mathematicians use to determine which operations to perform
first in a mathematical expression. Without a universally accepted order, expressions such as 3 + 4 × 2 could
be interpreted in multiple ways, leading to different answers. The standard convention used in American
mathematics is often remembered by the acronym PEMDAS, which stands for Parentheses, Exponents,
Multiplication and Division (from left to right), Addition and Subtraction (from left to right). This sequence
ensures consistency and accuracy in solving problems. Another commonly used acronym is BODMAS,
where 'Brackets' correspond to parentheses and 'Orders' correspond to exponents or powers.

Following this order prevents ambiguity and guarantees the same result regardless of who solves the
problem. Understanding the hierarchy of operations is crucial before diving into math order of operations
examples that involve multiple steps and varying complexity.



PEMDAS Explained
PEMDAS helps to remember the priority of operations:

Parentheses (P): Solve expressions inside parentheses or brackets first.

Exponents (E): Calculate powers and square roots next.

Multiplication and Division (MD): Perform these operations from left to right.

Addition and Subtraction (AS): Finally, carry out addition and subtraction from left to right.

This order ensures clarity and correctness in computation.

Basic Math Order of Operations Examples
Basic examples help to illustrate how the order of operations works in simple expressions. These examples
focus on using one or two operations to reinforce the fundamental rules.

Example 1: Addition and Multiplication
Consider the expression: 3 + 4 × 5

Step 1: According to PEMDAS, multiplication comes before addition.

Step 2: Multiply 4 by 5, which equals 20.

Step 3: Add 3 to 20, resulting in 23.

Final answer: 23

Example 2: Parentheses and Addition
Expression: (2 + 6) × 3

Step 1: Solve inside the parentheses first: 2 + 6 = 8.

Step 2: Multiply the result by 3: 8 × 3 = 24.

Final answer: 24



Intermediate Examples with Multiple Operations
Intermediate examples incorporate several different operations and require careful application of the order
of operations rules to solve correctly.

Example 3: Including Exponents
Expression: 5 + 3^2 × 2

Step 1: Calculate the exponent: 3^2 = 9.

Step 2: Multiply 9 by 2: 9 × 2 = 18.

Step 3: Add 5 to 18: 5 + 18 = 23.

Final answer: 23

Example 4: Multiplication, Division, Addition, and Subtraction
Expression: 12 ÷ 4 + 3 × 2 - 5

Step 1: Perform division and multiplication from left to right.

12 ÷ 4 = 3

3 × 2 = 6

Step 2: Perform addition and subtraction from left to right.

3 + 6 = 9

9 - 5 = 4

Final answer: 4

Using Parentheses to Change Order of Operations
Parentheses are powerful tools that alter the natural order of operations by grouping parts of an expression
to be solved first. Understanding how to use parentheses effectively is critical in manipulating expressions
and solving problems accurately.



Example 5: Changing the Order with Parentheses
Expression: 8 + 2 × 5

Without parentheses, solve multiplication first: 2 × 5 = 10, then add 8 to get 18.

Now, add parentheses: (8 + 2) × 5

Step 1: Solve inside parentheses: 8 + 2 = 10.

Step 2: Multiply by 5: 10 × 5 = 50.

Parentheses changed the result from 18 to 50.

Example 6: Nested Parentheses
Expression: 5 × (2 + (3 – 1))

Step 1: Solve the innermost parentheses: 3 – 1 = 2.

Step 2: Solve the next parentheses: 2 + 2 = 4.

Step 3: Multiply 5 by 4: 5 × 4 = 20.

Final answer: 20

Common Mistakes and How to Avoid Them
Despite its simplicity, the order of operations often causes confusion, leading to errors in calculations.
Identifying frequent mistakes and learning how to avoid them is vital for accurate problem solving.

Ignoring the Order
One common error is performing operations strictly from left to right without respecting the PEMDAS
hierarchy. For example, in the expression 6 + 4 × 3, calculating 6 + 4 first results in 10 × 3 = 30, which is
incorrect. The proper method is to multiply 4 × 3 first, then add 6, resulting in 18.

Misusing Parentheses
Another frequent mistake is neglecting to solve expressions inside parentheses first or misplacing
parentheses, causing confusion in the calculation order. Always focus on operations inside parentheses
before moving on to other steps.



Multiplication and Division Order
Multiplication and division share the same priority level and should be performed from left to right.
Mistakenly performing all multiplication before division can lead to errors. For example, in 16 ÷ 4 × 2,
divide 16 by 4 first to get 4, then multiply by 2 to get 8.

Advanced Math Order of Operations Examples
Advanced examples include more complex expressions that require careful attention to multiple layers of
operations, including nested parentheses, exponents, and mixed arithmetic.

Example 7: Complex Expression with Nested Parentheses and Exponents
Expression: (3 + 2)^2 ÷ (5 – 3) + 6 × 2

Step 1: Solve inside the first parentheses: 3 + 2 = 5.

Step 2: Calculate the exponent: 5^2 = 25.

Step 3: Solve inside the second parentheses: 5 – 3 = 2.

Step 4: Divide 25 by 2: 25 ÷ 2 = 12.5.

Step 5: Multiply 6 by 2: 6 × 2 = 12.

Step 6: Add 12.5 and 12: 12.5 + 12 = 24.5.

Final answer: 24.5

Example 8: Multiple Operations with Fractions and Decimals
Expression: (7.5 – 2.5) × 3 + 4 ÷ 2

Step 1: Solve parentheses: 7.5 – 2.5 = 5.

Step 2: Multiply 5 by 3: 5 × 3 = 15.

Step 3: Divide 4 by 2: 4 ÷ 2 = 2.

Step 4: Add 15 and 2: 15 + 2 = 17.

Final answer: 17

Frequently Asked Questions



What is the order of operations in math?
The order of operations is a set of rules that determines the sequence in which mathematical operations
should be performed. The common acronym is PEMDAS: Parentheses, Exponents, Multiplication and
Division (from left to right), Addition and Subtraction (from left to right).

Can you give an example of using the order of operations?
Sure! For the expression 3 + 6 × 2, you first do the multiplication: 6 × 2 = 12. Then add 3: 3 + 12 = 15.

How do parentheses affect the order of operations?
Parentheses indicate which operations should be done first. For example, in (3 + 6) × 2, you first add 3 + 6
= 9, then multiply by 2 to get 18.

What is a common mistake when applying the order of operations?
A common mistake is to perform operations strictly left to right without following the rules, such as adding
before multiplying. For example, incorrectly calculating 3 + 6 × 2 as (3 + 6) × 2 = 18 instead of 3 + (6 × 2) =
15.

How are exponents handled in the order of operations?
Exponents are evaluated after parentheses and before multiplication or division. For example, in 2 + 3^2 ×
4, calculate the exponent first: 3^2 = 9, then multiply: 9 × 4 = 36, and finally add 2 to get 38.

What happens if there are multiple operations of the same rank, like
multiplication and division?
When operations have the same rank, such as multiplication and division, you perform them from left to
right. For example, in 20 ÷ 5 × 2, divide 20 by 5 first to get 4, then multiply by 2 to get 8.

Can you solve this example using order of operations: 8 + (3 × 2^2) - 5?
Yes. First, calculate the exponent: 2^2 = 4. Next, multiply inside the parentheses: 3 × 4 = 12. Then add 8 +
12 = 20. Finally, subtract 5 to get 15.

How do you handle addition and subtraction in order of operations?
Addition and subtraction have the same priority and are performed from left to right after parentheses,
exponents, multiplication, and division. For example, in 10 - 4 + 2, subtract 4 from 10 to get 6, then add 2 to
get 8.



Why is it important to follow the order of operations?
Following the order of operations ensures that mathematical expressions are interpreted and solved
consistently, avoiding ambiguity and errors. It allows everyone to get the same correct answer.

Is there a difference between PEMDAS and BODMAS?
PEMDAS and BODMAS are acronyms used in different regions but represent the same order of operations.
PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition, Subtraction, while
BODMAS stands for Brackets, Orders, Division, Multiplication, Addition, Subtraction.

Additional Resources
1. Mastering the Order of Operations: A Step-by-Step Guide
This book offers a comprehensive introduction to the order of operations, breaking down each rule with
clear explanations and numerous examples. It is designed for students who want to build a solid foundation
in solving mathematical expressions correctly. Practice problems at the end of each chapter help reinforce
the concepts learned.

2. Order of Operations Made Easy: Fun Examples and Practice
Perfect for younger learners, this book uses colorful illustrations and engaging examples to teach the order
of operations. It simplifies complex ideas into manageable steps and includes puzzles and games to make
learning enjoyable. The book encourages hands-on practice to build confidence in applying
PEMDAS/BODMAS rules.

3. Beyond Basics: Advanced Order of Operations Problems
Aimed at middle and high school students, this book dives deeper into challenging problems involving the
order of operations. It covers nested parentheses, exponents, and real-world applications to develop critical
thinking skills. Detailed solutions guide readers through the problem-solving process.

4. Order of Operations Workbook for Beginners
This workbook is designed for learners new to the order of operations. With plenty of practice problems
and step-by-step solutions, it helps students understand the importance of following the correct sequence.
The exercises increase in difficulty gradually, making it suitable for self-study or classroom use.

5. Interactive Math: Exploring the Order of Operations
This interactive book combines explanations with digital activities and quizzes to engage students in
learning the order of operations. It incorporates technology to provide immediate feedback and adaptive
challenges based on the learner's progress. The integration of multimedia elements makes the concepts
more accessible.

6. Real-Life Math: Order of Operations in Everyday Situations



This book connects mathematical concepts to real-world scenarios, demonstrating how the order of
operations is used in cooking, shopping, and budgeting. It helps students see the practical value of math
skills beyond the classroom. Each chapter includes relatable examples and exercises to apply what’s learned.

7. PEMDAS Practice Problems: From Simple to Complex
Focused solely on practicing the PEMDAS rule, this book offers a wide range of problems from basic
arithmetic to complex algebraic expressions. It is ideal for reinforcing accuracy and speed in solving
expressions. Solutions are provided with detailed explanations to clarify common misconceptions.

8. Math Essentials: Understanding Order of Operations
This concise guide breaks down the fundamentals of the order of operations in an easy-to-understand
format. It includes definitions, rules, and plenty of practice examples suitable for elementary and middle
school students. The book also features quick quizzes to test comprehension after each section.

9. The Ultimate Guide to Order of Operations for Teachers
Designed for educators, this resource provides lesson plans, teaching strategies, and example problems to
help students grasp the order of operations. It includes tips for addressing common student errors and
suggestions for differentiated instruction. The guide also offers assessment tools to monitor student progress
effectively.
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