order of math operations examples with
answers

Mastering the Order of Math Operations: Examples with Answers to Boost Your
Skills

order of math operations examples with answers are crucial for unlocking
mathematical accuracy and confidence. Whether you're a student grappling with
algebra, a professional needing to interpret data, or simply someone looking
to sharpen their numerical reasoning, understanding the correct sequence of
calculations is paramount. This article dives deep into the world of
mathematical precedence, demystifying concepts like PEMDAS/BODMAS and
providing a treasure trove of examples with clear, step-by-step solutions.
We'll explore how parentheses, exponents, multiplication, division, addition,
and subtraction must be handled in a specific order to arrive at the correct
outcome, and we’ll cover common pitfalls to avoid. Get ready to transform
your approach to calculations and build a solid foundation in mathematics.

Table of Contents

What is the Order of Math Operations?

The PEMDAS/BODMAS Acronym Explained

Parentheses and Brackets: The First Step

Exponents and Orders: The Second Step
Multiplication and Division: Working Left to Right
Addition and Subtraction: The Final Step

Putting It All Together: Comprehensive Examples
Common Mistakes to Avoid with Order of Operations
Why is the Order of Math Operations Important?

What is the Order of Math Operations?

The order of math operations, often referred to as mathematical precedence,
is a set of rules that dictate the sequence in which mathematical operations
should be performed in an expression. Without a standardized order, the same
mathematical problem could yield multiple different answers, leading to
widespread confusion and errors. Think of it like a recipe; if you add the
ingredients in the wrong order, you might end up with a culinary disaster. In
mathematics, this system ensures consistency and universality, allowing
mathematicians worldwide to communicate and agree on solutions. It’s the
fundamental language that underpins all mathematical and scientific
endeavors.

Understanding this order is not just for advanced mathematics; it's a
foundational skill that impacts everyday life, from calculating discounts at
the grocery store to budgeting your finances. This established convention
provides a reliable framework for tackling complex calculations efficiently
and accurately.

The PEMDAS/BODMAS Acronym Explained

To help remember the correct sequence of operations, several acronyms have
been developed. The most common in the United States is PEMDAS, while BODMAS
is widely used in other parts of the world, such as the UK and India. Both
acronyms represent the same order of operations, just with slightly different
terminology.



PEMDAS stands for:

Parentheses (or Periods for grouping symbols)

Exponents (or Orders)

Multiplication and Division (performed from left to right)
Addition and Subtraction (performed from left to right)

BODMAS stands for:

Brackets

Orders (powers and square roots)

Division and Multiplication (performed from left to right)
Addition and Subtraction (performed from left to right)

Essentially, both acronyms emphasize that you must resolve operations within
grouping symbols first, then deal with powers or roots, followed by
multiplication and division (working from left to right if they appear
together), and finally, addition and subtraction (also working from left to
right) .

Parentheses and Brackets: The First Step

The very first step in applying the order of operations is to address any
expressions enclosed within parentheses " () or brackets " [] . These grouping
symbols are used to isolate parts of a larger expression, indicating that the
operations inside them must be completed before any operations outside of
them. If there are nested parentheses (parentheses within parentheses), you
work from the innermost set outwards.

Consider an expression like "3 (4 + 2)° . Here, the parentheses clearly
indicate that "4 + 2° must be calculated first. This yields "3 6 . Once the
operation within the parentheses is resolved, you can then proceed with the
multiplication.

It's also important to remember that other grouping symbols, like braces " {}°
and fraction bars (where the numerator and denominator are complex
expressions), also function as parentheses. When you encounter these, treat
the entire expression within them as a single unit to be simplified first.

Exponents and Orders: The Second Step

After resolving all operations within parentheses and brackets, the next step
is to handle exponents and roots. Exponents represent repeated multiplication
(e.g., x"2° means 'x x ), while roots are the inverse operation (e.g., the
square root of "y  1s a number that, when multiplied by itself, equals "y ).
In the context of PEMDAS/BODMAS, "Orders" or "Exponents" covers these.

For example, in the expression "5 + 273", you would first calculate 2737,
which is "2 2 2 = 8" . The expression then becomes "5 + 8 . After this step,
you would proceed to addition.

If an expression contains both exponents and roots, you solve them as they
appear from left to right. For instance, in 472 sqrt(9) , you would
calculate 472" to get 16, and then calculate “sgrt(9)° to get "3 . The
expression would then become “16 3°.

Multiplication and Division: Working Left to Right

Once exponents and roots are dealt with, the next priority is multiplication



and division. A critical aspect here is that multiplication and division have
equal precedence. This means you don't perform all multiplication before all
division, or vice-versa. Instead, you work from left to right across the
expression, performing whichever operation comes first.

Let’s look at an example: “12 / 4 3°.

If you incorrectly did multiplication first, you might get 12 / (4 3) = 12 /
12 = 1°

However, following the left-to-right rule:

First, “12 / 4 = 3°

Then, "3 3 = 9°

The correct answer is 9.

It’'s essential to be mindful of this left-to-right rule for multiplication
and division, as it’s a common source of errors. Always scan your expression
from left to right and tackle multiplication or division as you encounter
them.

Addition and Subtraction: The Final Step

The final step in the order of operations is to perform addition and
subtraction. Similar to multiplication and division, addition and subtraction
have equal precedence. Therefore, you execute them from left to right as they
appear in the expression.

Consider the expression 10 - 4 + 2°.

If you were to add first, you might incorrectly calculate 10 - (4 + 2) = 10
- 6 = 4

However, working from left to right:

First, 10 - 4 = 6°

Then, "6 + 2 = 8°

The correct answer is 8.

This left-to-right rule is consistent for both pairs of operations
(multiplication/division and addition/subtraction). Mastering this principle
ensures that you consistently arrive at the correct solution for any
mathematical expression.

Putting It All Together: Comprehensive Examples

Let's solidify your understanding with a few comprehensive examples that
incorporate all the steps of the order of operations.

Example 1: "2 (3 + 4)"2 - 10 / 5°

1. Parentheses: Calculate the expression inside the parentheses: "3 + 4 = 7°
The expression becomes: "2 (7)"2 - 10 / 5°.

2. Exponents: Calculate the exponent: ~ 772 = 49°

The expression becomes: "2 49 - 10 / 5°.

3. Multiplication and Division (Left to Right):
First, perform the multiplication: "2 49 = 98°.

The expression becomes: 98 - 10 / 5°.
Next, perform the division: 10 / 5 = 2°.
The expression becomes: “98 - 2°

4., Addition and Subtraction (Left to Right):
Perform the subtraction: 98 - 2 = 96° .
Answer: 96

Example 2: " [5 + (2 3)]1"2 / 7 - 1°



1. Innermost Parentheses: Calculate "2 3 = 6.

The expression becomes: " [5 + 6]7"2 / 7 - 1°.

2. Outer Parentheses/Brackets: Calculate "5 + 6 = 11°

The expression becomes: “117°2 / 7 - 1°

3. Exponents: Calculate 1172 = 121" .

The expression becomes: ~121 / 7 - 1°

4., Multiplication and Division (Left to Right):

Perform the division: “121 / 7°. This results in a non-integer, approximately
"17.2857° . For exact answers, it’s often best to keep it as a fraction if
possible, but for demonstration, we'll use the decimal. For this example,
let's assume we need a decimal approximation. 121 / 7 =~ 17.2857 .

The expression becomes: ~17.2857 - 1°

5. Addition and Subtraction (Left to Right):

Perform the subtraction: "17.2857 - 1 = 16.2857 .

(Note: If the problem intended for whole numbers, the numbers would likely be

chosen to avoid such results. If exactness is required, "121/7 - 1° would be
12177 - 7/7 = 114/77) .
Answer (approximate): 16.2857

These examples illustrate the step-by-step process. The key is to tackle one
level of the order of operations at a time, simplifying the expression with
each step.

Common Mistakes to Avoid with Order of Operations

Even with a clear understanding of PEMDAS/BODMAS, certain common mistakes can
trip people up. Being aware of these pitfalls can significantly improve your
accuracy.

Confusing Multiplication/Division or Addition/Subtraction Order: The most
frequent error is not adhering to the left-to-right rule for operations of
equal precedence. Forgetting that 12 / 4 3° is not 12 / 12° but "3 3 is a
classic oversight. Similarly, 10 - 4 + 2° is not 10 - 6° but 6 + 2.
Ignoring Parentheses: Sometimes, people might be tempted to perform
operations outside parentheses before those inside, especially if the outside
operations seem simpler. Always prioritize what's within grouping symbols.
Incorrectly Applying Exponents: Miscalculating exponents (e.g., thinking
273 is "2 3 = 6 instead of "2 2 2 = 8") can lead to a completely wrong
answer early on.

Order of Operations for Negative Numbers: When dealing with negative numbers
and exponents, be careful. For example, "~ (=-3)72° is "~ (=-3) (-3) = 9, but
T=37"2" is "—=(3 3) = -9°. The placement of the negative sign matters.
Treating Addition and Subtraction as Last, Regardless of Position: While
addition and subtraction are the final priority, they must be done left to
right. Don't perform all additions before all subtractions if subtraction
appears first.

Being vigilant about these common mistakes will help you navigate complex
expressions with greater confidence.

Why is the Order of Math Operations Important?

The importance of the order of math operations cannot be overstated. It's the
bedrock upon which consistent and reliable mathematical communication is
built. Imagine if scientists couldn't agree on how to interpret experimental
data because their calculations yielded different results for the same set of
numbers. This would halt progress in virtually every scientific field.

In computing, algorithms rely on precise calculations. Programming languages



inherently follow these rules to execute instructions correctly. Even simple
tasks like using a calculator require an understanding of these principles to
input formulas accurately.

Moreover, mastering the order of operations builds crucial problem-solving
skills. It teaches logical thinking, attention to detail, and the ability to
break down complex problems into manageable steps. These are transferable
skills that benefit individuals in all aspects of life, not Jjust in
mathematics. It instills a sense of order and structure in dealing with
numerical challenges.

FAQ

Q: What is the main difference between PEMDAS and BODMAS?

A: The main difference is in the terminology used for the operations. PEMDAS
stands for Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction. BODMAS stands for Brackets, Orders, Division, Multiplication,
Addition, Subtraction. Both acronyms represent the exact same order of
operations and are interchangeable.

Q: Can multiplication and division be done in any order?

A: No, multiplication and division have equal precedence and must be
performed from left to right as they appear in the expression. For example,
in 10 / 2 3, you must do 10 / 2° first, which equals 5, and then multiply
by 3 to get 15. Doing "2 3° first would lead to an incorrect answer.

Q: What happens if an expression has nested parentheses?

A: When you have nested parentheses (parentheses within parentheses), you
must work from the innermost set of parentheses outwards. Solve the
operations inside the smallest, innermost parentheses first, then move to the
next layer of parentheses, and so on, until all grouped expressions are
simplified.

Q: Is there a specific order for addition and subtraction?

A: Yes, similar to multiplication and division, addition and subtraction have
equal precedence and must be performed from left to right as they appear in
the expression. For instance, in "7 - 3 + 2°, you first perform 7 - 3 = 47,
and then "4 + 2 = 6°

Q: Why do we need a specific order for math operations?

A: We need a specific order of operations to ensure that everyone gets the
same answer when evaluating a mathematical expression. Without this standard
convention, the same problem could have multiple correct answers, leading to
confusion and errors in calculations, communication, and scientific research.

Q: How do exponents fit into the order of operations?

A: Exponents (and roots) come after parentheses and before multiplication and
division. You must calculate any powers or roots in the expression before you
proceed with multiplication or division. For example, in "4 + 273", you would
calculate 273" (which is 8) before adding it to 4.

Q: What are some common errors when applying the order of operations?

A: Common errors include not performing multiplication and division from left
to right, confusing the order of addition and subtraction, performing
operations outside parentheses before those inside, and miscalculating
exponents. Paying close attention to the left-to-right rule for equal
precedence operations is particularly important.
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