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Introduction

In this chapter, we will explore one of
the foundational concepts in
algebra: variables and expressions.
A variable is a symbol used to
represent a number that can change
or vary, and expressions are
combinations of numbers, variables,
and operations that represent a
value. Understanding how to work
with variables and expressions is
essential for solving equations and
modeling real-world situations
mathematically. By the end of this
chapter, you will be comfortable with
writing, simplifying, and evaluating
algebraic expressions.

---

Section 1: Understanding Variables

1.1 What is a Variable?

A variable is a letter or symbol that
stands for a number whose value is
not yet known or can change. In
algebra, variables are commonly
represented by letters such as , , , or
any other letter.

For example:

In the expression ,  is a variable that
can represent any number.

In the equation ,  is a variable, and
solving the equation will give us the
specific value of .

1.2 Why Use Variables?

Variables allow us to:

Represent unknown quantities in
equations and formulas.

Generalize relationships between
numbers.

Solve problems where the value of a
number is unknown or variable.

Example:
The formula for the area  of a
rectangle is given by , where:

 is the length of the rectangle.

 is the width of the rectangle.

In this case,  and  are variables
because they can change depending
on the dimensions of the rectangle.

---

Section 2: Writing Algebraic
Expressions

2.1 What is an Algebraic Expression?

An algebraic expression is a
combination of variables, numbers,
and operations (addition,
subtraction, multiplication, division).
An expression does not have an
equal sign; it only represents a value.

Example:
The expression  is an algebraic
expression. It consists of:

A variable 

A constant 4

An operation of addition

A coefficient 3 (the number
multiplied by the variable)

2.2 Components of an Algebraic
Expression

An algebraic expression can include:

Variables: The letters used to
represent unknown quantities.

Coefficients: The numerical factors
that multiply the variables.

Constants: Numbers that do not
change.

Operations: Addition, subtraction,
multiplication, and division.

Example:
In the expression :

 is the coefficient of .

 is the variable.

 is the constant.

2.3 Translating Words into Algebraic
Expressions

One important skill in algebra is
translating verbal descriptions into
algebraic expressions. Here are
some common phrases and their
corresponding expressions:

"The sum of a number and 7": 

"The difference between a number
and 5": 

"Three times a number": 

"The quotient of a number and 4": 

"Five more than twice a number": 

Example:
Translate the phrase "Five less than
a number" into an algebraic
expression:

The phrase "Five less than a
number" means subtracting 5 from
the number.

The expression is .

---

Section 3: Evaluating Algebraic
Expressions

3.1 What Does it Mean to Evaluate
an Expression?

To evaluate an algebraic expression
means to substitute a specific value
for the variable(s) and then simplify
the expression to find a numerical
result.

Example:
Evaluate the expression  when :

Substitute  for :

So, the value of  when  is 10.

3.2 Steps for Evaluating Expressions

1. Substitute the given value of the
variable(s) into the expression.

2. Perform the operations (follow the
order of operations: PEMDAS).

3. Simplify the result to find the
value of the expression.

Example:
Evaluate the expression  when  and :

Substitute  for  and  for :

So, the value of  when  and  is 23.

---

Section 4: Simplifying Algebraic
Expressions

4.1 Combining Like Terms

Like terms are terms that have the
same variable raised to the same
power. To simplify an expression, we
can combine these terms by adding
or subtracting their coefficients.

Example: Simplify the expression :

Combine the -terms: 

Combine the -terms: 

So, the simplified expression is .

4.2 Distributive Property

The distributive property helps
simplify expressions where a
number or variable is multiplied by a
sum or difference. The property
states that:

a(b + c) = ab + ac

Example: Simplify the expression :

Use the distributive property:

So, the simplified expression is .
---

Section 5: Writing Equations from
Expressions

5.1 Introduction to Equations

An equation is a mathematical
statement that two expressions are
equal, separated by an equals sign
(=). While an expression represents
a value, an equation represents a
relationship between values.

Example:

The expression  becomes the
equation  when we set it equal to 10.

5.2 Solving Simple Equations

Once we understand expressions,
we can create and solve equations
by using the properties of equality.
Solving an equation means finding
the value of the variable that makes
the equation true.

Example:
Solve the equation :

1. Subtract 4 from both sides:

2. Divide both sides by 3:

So, the solution to the equation is .

---

Section 6: Practice Problems

6.1 Key Concepts

A variable is a symbol that
represents an unknown number.

An algebraic expression is a
combination of numbers, variables,
and operations.

Evaluating an expression means
substituting values for variables and
simplifying the result.

Simplifying an expression involves
combining like terms and using the
distributive property.

6.2 Practice Problems

1. Write an algebraic expression for:
"The sum of a number  and 8."

2. Evaluate  when 

3. Simplify .

4. Use the distributive property to
simplify:
.
5. Solve the equation:
.
---

Section 7: Answers to Practice
Problems

1. The algebraic expression is .

2. Evaluate  when :
.
3. Simplify :
.
4. Use the distributive property to
simplify :
.
5. Solve the equation :
, then .

---

Conclusion

Understanding variables and
expressions is a crucial step in
developing algebraic thinking. By
learning how to represent quantities
with variables, write expressions,
evaluate them
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