
order of operations practice
Order of operations practice is a fundamental concept in mathematics that ensures
calculations are performed accurately and consistently. This topic is essential for students
and anyone looking to enhance their mathematical skills, as it lays the groundwork for
solving more complex problems. In this article, we will delve into the order of operations,
provide examples, and offer practice problems to help reinforce this crucial skill.

The Importance of the Order of Operations

The order of operations is a set of rules that dictates the sequence in which mathematical
operations should be performed. Without these guidelines, different people could arrive at
different answers for the same mathematical expression, leading to confusion and
inconsistencies. The order of operations helps maintain uniformity in calculations and is
vital for both basic arithmetic and advanced mathematics.

Understanding the Order of Operations

The standard acronym used to remember the order of operations is PEMDAS, which
stands for:

P: Parentheses1.

E: Exponents2.

M: Multiplication3.

D: Division4.

A: Addition5.

S: Subtraction6.

This acronym serves as a guideline for performing calculations in the correct order. It is
important to note that multiplication and division are of equal precedence; you should
perform these operations from left to right as they appear in the expression. The same
applies to addition and subtraction.

Breaking Down PEMDAS

To fully grasp the order of operations, let’s break down each component of PEMDAS:



Parentheses

Operations enclosed in parentheses should be performed first. This allows for grouping of
terms and can significantly change the outcome of an expression. For instance, in the
expression:

- \( (3 + 5) \times 2 \)

You would first calculate \( 3 + 5 = 8 \) before multiplying by 2, resulting in \( 8 \times 2 =
16 \).

Exponents

After parentheses, the next step is to calculate exponents. An exponent indicates how
many times a number (the base) is multiplied by itself. For example:

- \( 2^3 = 2 \times 2 \times 2 = 8 \)

Multiplication and Division

Next in line are multiplication and division. These operations are performed from left to
right. For example, in the expression:

- \( 4 \div 2 \times 3 \)

You would first divide \( 4 \div 2 = 2 \), and then multiply \( 2 \times 3 = 6 \).

Addition and Subtraction

Finally, addition and subtraction are performed, also from left to right. For instance:

- In the expression \( 5 - 3 + 2 \), you would first subtract: \( 5 - 3 = 2 \), and then add: \( 2
+ 2 = 4 \).

Practice Problems

To reinforce your understanding of the order of operations, try solving the following
practice problems. Remember to apply PEMDAS to each calculation.

Basic Practice Problems

1. \( 7 + (6 \times 5) - 4 \)
2. \( (8 + 2) \div 2 \times 3 \)
3. \( 3^2 + 6 - 4 \)



4. \( 12 \div (2 + 4) \times 3 \)
5. \( 10 - 3^2 + 1 \)

Intermediate Practice Problems

1. \( (5 + 3) \times (2^2 - 1) \)
2. \( 4 \times (6 - 2) + 8 \div 4 \)
3. \( 2^3 + 5 \times 2 - (4 + 1) \)
4. \( (9 - 3) \times 2^2 + 7 \)
5. \( 15 - 3 \times (4 + 1) + 6^2 \)

Advanced Practice Problems

1. \( (3 + 5^2) \div 4 \times 2 \)
2. \( 10 + (12 \div 3) \times (2^2 - 1) \)
3. \( 6 \times (4 + 3) - 2^3 \div 2 \)
4. \( (2^3 - 3) \times (5 + 1) \div (4 - 2) \)
5. \( (7 + 3) \times (4 - 2^2) + 6 \)

Solutions to Practice Problems

After attempting the problems, check your answers below. This will help you gauge your
understanding and identify areas for improvement.

Basic Practice Problem Solutions

1. \( 7 + (6 \times 5) - 4 = 7 + 30 - 4 = 33 \)
2. \( (8 + 2) \div 2 \times 3 = 10 \div 2 \times 3 = 5 \times 3 = 15 \)
3. \( 3^2 + 6 - 4 = 9 + 6 - 4 = 11 \)
4. \( 12 \div (2 + 4) \times 3 = 12 \div 6 \times 3 = 2 \times 3 = 6 \)
5. \( 10 - 3^2 + 1 = 10 - 9 + 1 = 2 \)

Intermediate Practice Problem Solutions

1. \( (5 + 3) \times (2^2 - 1) = 8 \times (4 - 1) = 8 \times 3 = 24 \)
2. \( 4 \times (6 - 2) + 8 \div 4 = 4 \times 4 + 2 = 16 + 2 = 18 \)
3. \( 2^3 + 5 \times 2 - (4 + 1) = 8 + 10 - 5 = 13 \)
4. \( (9 - 3) \times 2^2 + 7 = 6 \times 4 + 7 = 24 + 7 = 31 \)
5. \( 15 - 3 \times (4 + 1) + 6^2 = 15 - 15 + 36 = 36 \)



Advanced Practice Problem Solutions

1. \( (3 + 5^2) \div 4 \times 2 = (3 + 25) \div 4 \times 2 = 28 \div 4 \times 2 = 7 \times 2 =
14 \)
2. \( 10 + (12 \div 3) \times (2^2 - 1) = 10 + 4 \times (4 - 1) = 10 + 4 \times 3 = 10 + 12 =
22 \)
3. \( 6 \times (4 + 3) - 2^3 \div 2 = 6 \times 7 - 8 \div 2 = 42 - 4 = 38 \)
4. \( (2^3 - 3) \times (5 + 1) \div (4 - 2) = (8 - 3) \times 6 \div 2 = 5 \times 6 \div 2 = 30 \div
2 = 15 \)
5. \( (7 + 3) \times (4 - 2^2) + 6 = 10 \times (4 - 4) + 6 = 10 \times 0 + 6 = 6 \)

Conclusion

Mastering the order of operations is crucial for anyone engaging with mathematics, from
elementary levels to advanced studies. By practicing regularly, you can enhance your
problem-solving skills and build a solid foundation in mathematics. Remember,
understanding the rules of PEMDAS will lead you to accurate and efficient calculations,
allowing you to tackle increasingly complex mathematical challenges with confidence.

Frequently Asked Questions

What is the order of operations in mathematics?
The order of operations is a set of rules that dictates the sequence in which calculations
are performed, typically remembered by the acronym PEMDAS: Parentheses, Exponents,
Multiplication and Division (from left to right), Addition and Subtraction (from left to
right).

Why is it important to follow the order of operations?
Following the order of operations is crucial to ensure that mathematical expressions are
evaluated consistently and correctly, as different orders can lead to different results.

Can you give an example of a problem that requires the
order of operations?
Sure! For the expression 3 + 5 × 2, you should first multiply 5 by 2 to get 10, and then
add 3, resulting in 13.

What happens if you don't follow the order of
operations?
If you do not follow the order of operations, you may arrive at an incorrect answer. For
example, calculating 8 + 2 × 5 without following PEMDAS might lead to 10 instead of the



correct answer of 18.

What are some common mistakes made when practicing
order of operations?
Common mistakes include performing addition or subtraction before multiplication or
division, and neglecting to simplify expressions within parentheses first.

How can I practice order of operations effectively?
You can practice by solving various mathematical expressions, using worksheets, online
quizzes, or math games that emphasize the order of operations.

Are there any tools or apps that can help with order of
operations practice?
Yes, there are several educational apps and websites like Khan Academy, IXL, and
Mathway that provide exercises and interactive lessons focused on the order of
operations.

What is the role of parentheses in the order of
operations?
Parentheses are used to indicate which operations should be performed first, overriding
the standard order of operations and allowing for greater flexibility in calculations.

Can the order of operations change based on different
mathematical contexts?
No, the order of operations remains consistent across standard mathematical contexts;
however, in programming or certain advanced mathematics, different rules may apply.

How can teachers effectively teach the order of
operations to students?
Teachers can use visual aids, interactive activities, real-life examples, and collaborative
problem-solving to help students understand and remember the order of operations.
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