order of operations with brackets and braces
worksheet

Order of operations with brackets and braces worksheet is an essential tool for students as
they navigate the complexities of mathematical expressions. Understanding the order of operations is
crucial for accurately solving equations and simplifying expressions. It sets the foundation for
advanced mathematics, including algebra, calculus, and beyond. In this article, we will delve into the
order of operations, explore the roles of brackets and braces, and provide a comprehensive worksheet
to practice these concepts.

Understanding the Order of Operations

The order of operations is a set of rules that dictates the sequence in which mathematical operations
should be performed to ensure consistent results. The commonly accepted acronym PEMDAS helps
students remember this order:

1. Parentheses (Brackets)

2. Exponents (Powers and Roots)

3. Multiplication and Division (from left to right)
4. Addition and Subtraction (from left to right)

This order ensures that calculations are performed in a standardized manner. For instance, the
expression \( 3 + 5 \times 2 \) would be evaluated as follows:

1. Step 1: Perform the multiplication first: \( 5 \times 2 = 10\)
2. Step 2: Then perform the addition: \( 3 + 10 = 13)

If we reversed the order, we would incorrectly get \( (3 + 5) \times 2 = 16 \).

Brackets and Braces Explained

When discussing the order of operations, brackets and braces play a pivotal role. They help indicate
which operations should be performed first.

- Brackets are usually represented as parentheses: \( () \)
- Braces are represented as curly brackets: \( \{ \} \)

Both can be used interchangeably in many situations, but they can also serve different purposes
within more complex expressions.

Types of Brackets



There are several types of brackets and braces that serve distinct roles in mathematical expressions:

1. Parentheses ( ): Used for denoting operations that should be prioritized.
- Example: \( (3 + 4) \times 2 = 7 \times 2 = 14 \)

2. Square Brackets [ ]: Often used to clarify operations in complex expressions, especially when
nested.
- Example: \( 2 \times [3 + (4 - 1)] = 2 \times [3 + 3] =2 \times 6 = 12)

3. Curly Braces { }: Typically used in set notation or to group terms.
- Example: \(\{ x | x > 0\} \) denotes the set of all positive numbers.

Rules for Using Brackets and Braces

When using brackets and braces, it's essential to follow certain rules to maintain clarity and
consistency:

- Innermost First: Always solve the innermost brackets first.

- Left to Right: After resolving brackets, proceed with the operations from left to right based on
PEMDAS.

- Nested Operations: When multiple types of brackets are used, remember that parentheses take
precedence over square brackets, which in turn take precedence over braces.

Examples of Order of Operations with Brackets and Braces

Let’s look at a few examples to clarify how to apply the order of operations with brackets and braces:

1. Example 1:

\[

4 +2\times (3 +5)-1

\]

- Step 1: Solve the parentheses: \(3 + 5 =8)

- Step 2: Perform multiplication: \( 2 \times 8 = 16\)

- Step 3: Finally, perform addition and subtraction from left to right: \( 4 + 16 - 1 = 19)

2. Example 2:

\[

5\times [2 + (3 \times 4)] - 6

\]

- Step 1: Solve the innermost parentheses: \( 3 \times 4 = 12)
- Step 2: Now solve the square brackets: \( 2 + 12 = 14 )

- Step 3: Perform multiplication: \( 5 \times 14 = 70 )

- Step 4: Finally, subtract: \( 70 - 6 = 64 )

3. Example 3:

\[
\{(2+3)\times4-[6-(2+ 1)]\}



\]

- Step 1: Solve the innermost parentheses: \(2 + 1 = 3)
- Step 2: Solve the square brackets:\( 6 -3 = 3)

- Step 3: Solve the outer parentheses: \(2 + 3 =5)

- Step 4: Perform multiplication: \( 5 \times 4 = 20)

- Step 5: Finally, subtract: \(20-3 =17))

Creating a Worksheet

An effective way to reinforce the concepts of order of operations with brackets and braces is through
practice. Below is a sample worksheet that can be used for practice.

Worksheet: Order of Operations with Brackets and Braces

Solve the following expressions, showing your work:

\((2 + 3)\times (4-1)\)

\(6 +[2\times (3 +5)]-4))

\(10-\{ (2 + 3) \times 2\})

(IS5 + (3 \times 2)] \times 2 -4 \)
\(\{12-[3\times (2 + 1)]1\} + 4)
\( (8 - 3) \times [2 + (4 \times 3)]\)
\(9+\{5\times[2+(3-1)]\}-2))
\( (7 + 2) \times 3 - [4 \times (1 + 2)]\)
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Answer Key

1.\( (2 + 3) \times (4 - 1) = 5 \times 3 = 15)

2.\M(6+[2\times (3 +5)]-4=6+[2\times8]-4=6+16-4=18))

3.\M(10-\{ (2 + 3) \times 2\} =10 -\{ 5\times 2\} =10-10=0)

4.\([5+ (3\times 2)]\times2-4 =[5+ 6]\times2-4=11\times2-4=22-4=18))
5.\(\M{12-[3\times (2 + 1)]\} +4=\{ 12 -[3\times 3]\} +4=\{12-9\} +4=3+4=17))
6.\( (8 -3)\times [2 + (4 \times 3)] = 5 \times [2 + 12] = 5 \times 14 = 70)
7.M9+\{5\times[2+ (3-1)]\}-2=9+\{5\times[2+2]\}-2=9+20-2=27))

8.\( (7 + 2) \times 3 - [4 \times (1 + 2)] = 9 \times 3 - [4 \times 3] = 27 -12 = 15)
Conclusion

Understanding the order of operations with brackets and braces is fundamental for students as they
advance in their mathematical studies. A strong grasp of these concepts not only aids in solving
equations correctly but also enhances critical thinking and problem-solving skills. Practicing with
worksheets like the one provided can reinforce these principles, making students more proficient in
mathematics. Remember, mastering the order of operations is not just about following rules; it's



about cultivating a logical approach to mathematical reasoning that will serve you well in future
endeavors.

Frequently Asked Questions

What are the key components of the order of operations in
mathematics?

The key components are Parentheses (brackets), Exponents, Multiplication and Division (from left to
right), and Addition and Subtraction (from left to right). This is often remembered by the acronym
PEMDAS.

How do braces differ from brackets in the order of operations?

Braces { } are typically used to denote sets or group expressions in a more complex way, while
brackets [ ] are used to indicate grouping in equations. Both are treated similarly in terms of the order
of operations, where expressions inside them are solved first.

What is a common mistake students make when solving
problems involving brackets and braces?

A common mistake is solving the operations inside the braces or brackets incorrectly, often by
neglecting to follow the correct order of operations or by miscalculating the expressions inside.

Can you provide an example of a problem that uses both
brackets and braces?

Sure! An example problemis: 2 + {3 x [4 + (5 - 2)]}. To solve, first calculate inside the parentheses
(5 - 2), then inside the brackets [4 + 3], and finally apply the multiplication and addition.

Why are worksheets on order of operations with brackets and
braces important for students?

These worksheets help students practice and reinforce their understanding of the order of operations,
ensuring that they can correctly evaluate complex expressions and develop critical thinking skills in
mathematics.

Where can | find good resources or worksheets for practicing
order of operations?

You can find resources on educational websites such as Khan Academy, Math is Fun, or Teachers Pay
Teachers, as well as downloadable worksheets from sites like Education.com or K5 Learning.
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