translate verbal phrases into algebraic
expressions

Translate verbal phrases into algebraic expressions is an essential skill in mathematics that bridges
the gap between everyday language and mathematical notation. Whether you are tackling algebra
problems in school, preparing for standardized tests, or simply looking to sharpen your math skills,
understanding how to convert verbal phrases into algebraic expressions is invaluable. This
comprehensive guide will explore the fundamental concepts, common phrases, and practical
examples that will help you master this skill.

Understanding Algebraic Expressions

Algebraic expressions are mathematical phrases that can contain numbers, variables, and operation
symbols. They serve as the building blocks for equations and formulas in algebra. To effectively
translate verbal phrases into algebraic expressions, it is crucial to understand the components and
structure of an algebraic expression.

Components of Algebraic Expressions

1. Variables: Symbols that represent unknown quantities, typically denoted by letters such as x, y, or
z.

2. Constants: Fixed values that do not change, such as numbers like 2, -5, or 3.14.

3. Operators: Symbols that indicate mathematical operations, including addition (+), subtraction (-),
multiplication (x), and division (+).

4. Terms: The individual parts of an expression, which can be constants, variables, or their products.
For example, in the expression 3x + 5, "3x" and "5" are terms.

Structure of Algebraic Expressions

Algebraic expressions can be simple or complex, depending on the number of terms and the
operations involved. Here are some basic structures:

- Single term: x, 7, or 2y
- Multiple terms: 3x + 4, 2a-5b + 7,0r x~2-3x + 8

Common Verbal Phrases and Their Translations

To translate verbal phrases into algebraic expressions, it is helpful to recognize common phrases and
their corresponding algebraic forms. Below are some frequently used phrases and their translations.



Addition

- Sum of: The phrase "sum of" indicates addition.
- Example: "The sum of x and 5" translates to \( x + 5 ).

- Increased by: This also signifies addition.
- Example: "A number increased by 10" translates to \( x + 10\).

- More than: This indicates that one quantity is larger than another.
- Example: "5 more than y" translates to \(y + 5\).

Subtraction

- Difference of: The phrase "difference of" indicates subtraction.
- Example: "The difference of x and 3" translates to \( x - 3'\).

- Decreased by: This implies that a quantity is being reduced.
- Example: "A number decreased by 7" translates to \( x - 7 \).

- Less than: This indicates that one quantity is smaller than another.
- Example: "5 less than y" translates to \(y - 5 \).

Multiplication

- Product of: The phrase "product of" refers to multiplication.
- Example: "The product of x and 4" translates to \( 4x\).

- Times: This also indicates multiplication.
- Example: "3 times a number" translates to \( 3x\).

- Of: In some contexts, "of" can signify multiplication.
- Example: "Half of x" translates to \( \frac{1}{2}x).

Division
- Quotient of: This phrase indicates division.

- Example: "The quotient of x and 2" translates to \( \frac{x}{2} \).

- Divided by: This also indicates division.
- Example: "A number divided by 5" translates to \( \frac{x}{5} \).

- Per: This often signifies division, especially in rates.
- Example: "Speed of 60 miles per hour" translates to \( \frac{60 \text{ miles}}{1 \text{ hour}} \).



Combining Operations

In many real-world scenarios, verbal phrases will involve more than one operation. Understanding
how to combine these operations is key to accurately translating them into algebraic expressions.

Order of Operations

When combining different operations, it is essential to follow the order of operations, often
remembered by the acronym PEMDAS:

1. Parentheses

2. Exponents

3. Multiplication and Division (from left to right)

4. Addition and Subtraction (from left to right)

For example, the verbal phrase "The sum of 3 and twice a number x" can be translated as:

1. Identify the operations: "twice a number" means \( 2x ), and "the sum of 3 and twice a number"

means \( 3 + 2x\).
2. The final algebraic expression is \( 3 + 2x\).

Examples of Combining Operations

1. Example 1: "The product of 4 and the sum of x and 5"
- Translation: \( 4(x + 5)\)

2. Example 2: "The difference of 10 and the quotient of y and 2"
- Translation: \( 10 - \frac{y}{2}\)

3. Example 3: "Three times the sum of x and 4"
- Translation: \( 3(x + 4)\)

Practical Applications

Translating verbal phrases into algebraic expressions has practical applications in various fields,
including finance, science, and engineering. Here are some examples:

Finance

In finance, translating verbal phrases can help in budgeting and investment analysis. For example, if a
person wants to calculate their savings after spending a portion of their income:



- "If I save x dollars each month and spend 200 dollars, my total savings will be x - 200."

Science

In science, especially physics and chemistry, verbal phrases often describe relationships between
variables. For example:

- "The force (F) is equal to mass (m) times acceleration (a)" translates to \( F = ma\).

Engineering

In engineering, verbal descriptions of designs or processes can be translated into equations. For
example:

- "The area (A) of a rectangle is the length (I) times the width (w)" translates to \( A = Iw \).

Practice Exercises

To master the skill of translating verbal phrases into algebraic expressions, practice is essential. Here
are some exercises to try:

1. Translate the following phrases into algebraic expressions:
- The sum of a number x and 12.

- 5 less than twice a numbery.

- The product of 6 and the sum of a number z and 3.

- The difference of 15 and the quotient of a number p and 3.

2. Create a real-world scenario that can be represented by an algebraic expression, and write the
corresponding expression.

Conclusion

In summary, learning to translate verbal phrases into algebraic expressions is a crucial mathematical
skill that enables you to formulate and solve problems effectively. By understanding the components
of algebraic expressions, recognizing common phrases, and practicing translation techniques, you can
enhance your problem-solving abilities in various fields. Remember to practice regularly and apply
these skills to real-world situations to reinforce your understanding. With time and effort, you will
become proficient in this fundamental aspect of mathematics.



Frequently Asked Questions

What is the algebraic expression for 'the sum of a number x
and 5'?

X+5

How do you express 'three times a number y' in algebraic
form?

3y

Translate 'the difference between a number z and 10' into an
algebraic expression.

z-10

What is the algebraic expression for 'twice the sum of a
number a and 4'?

2(a + 4)

How would you express 'the product of 7 and a number b
decreased by 12' in algebraic terms?

7b-12

Translate 'the quotient of a number c and 3 increased by 2'
into an algebraic expression.

(c/3)+2

What is the expression for ‘the square of a number d minus
8"?
d~2-8

How do you write 'the sum of three times a number e and 7,
all divided by 2' as an algebraic expression?

(3e+7)/2
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