
basic algebra examples with solutions
basic algebra examples with solutions are fundamental in understanding mathematical
concepts that lay the groundwork for more advanced topics. This article provides a
thorough exploration of basic algebra, including common operations, equations, and
inequality solutions, as well as word problems and their step-by-step resolutions. Readers
will find clear examples followed by their solutions, enhancing comprehension and
practical application. By the end of this article, you will have a solid grasp of basic algebra
concepts and be well-equipped to tackle various algebraic problems.
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Understanding Basic Algebra

Basic algebra serves as a foundational element in mathematics, focusing on the
manipulation of symbols and variables to solve equations and inequalities. At its core,
algebra involves understanding how to represent real-world problems using variables,
which can stand for unknown values. This area of mathematics is essential for students as
it introduces them to essential concepts such as variables, constants, coefficients, and
expressions.

In algebra, the use of letters to denote numbers allows for the formulation of general rules
and principles. Variables are typically represented by letters such as x, y, and z, while
constants are fixed numbers. The ability to manipulate these elements is crucial for
solving problems. Basic algebra also emphasizes the importance of operations such as
addition, subtraction, multiplication, and division, which form the basis for more complex
equations and expressions.

Core Algebraic Operations

Algebraic operations are the building blocks of algebra. Understanding how to perform



these operations on algebraic expressions is crucial for solving equations and inequalities.
The four fundamental operations used in basic algebra are addition, subtraction,
multiplication, and division. Each operation has specific rules and properties that must be
adhered to when manipulating algebraic expressions.

Addition and Subtraction

Addition and subtraction in algebra involve combining or removing quantities. When
adding or subtracting algebraic expressions, it is essential to combine like terms. Like
terms are terms that contain the same variable raised to the same power.

Example: 2x + 3x = (2 + 3)x = 5x

Example: 4y - 2y = (4 - 2)y = 2y

Multiplication and Division

Multiplication and division require understanding the distributive property and simplifying
fractions. When multiplying two algebraic expressions, each term in the first expression
should be multiplied by each term in the second expression. Division of algebraic
expressions involves finding common factors.

Example: (3x)(4y) = 12xy

Example: (6x^2)/(2x) = 3x

Solving Algebraic Equations

Solving algebraic equations involves finding the value of the variable that makes the
equation true. The process typically includes isolating the variable on one side of the
equation. There are various types of equations, including linear equations, quadratic
equations, and simple equations.

Linear Equations

A linear equation is an equation of the first degree, meaning the highest power of the



variable is one. The general form of a linear equation is ax + b = c, where a, b, and c are
constants.

Example: Solve for x in the equation 2x + 3 = 7.

Step 1: Subtract 3 from both sides: 2x = 4

Step 2: Divide by 2: x = 2

Quadratic Equations

Quadratic equations are equations of the second degree, typically in the form ax^2 + bx +
c = 0. Solving quadratic equations can be achieved through factoring, completing the
square, or using the quadratic formula.

Example: Solve x^2 - 5x + 6 = 0 by factoring.

Step 1: Factor the equation: (x - 2)(x - 3) = 0

Step 2: Set each factor equal to zero: x - 2 = 0 or x - 3 = 0

Step 3: Solve: x = 2 or x = 3

Working with Inequalities

Inequalities express a relationship between two expressions that are not necessarily equal.
They use symbols such as > (greater than), < (less than), ≥ (greater than or equal to), and
≤ (less than or equal to). Solving inequalities involves similar steps to solving equations,
with the additional rule that when multiplying or dividing by a negative number, the
inequality sign must be flipped.

Examples of Solving Inequalities

To illustrate how to solve inequalities, consider the following examples:

Example: Solve 3x - 4 > 2.



Step 1: Add 4 to both sides: 3x > 6

Step 2: Divide by 3: x > 2

Example: Solve -2x ≤ 8.

Step 1: Divide by -2 (remember to flip the inequality): x ≥ -4

Solving Word Problems

Word problems apply algebra to real-life situations, requiring the formulation of equations
based on the information provided. To solve word problems, follow these steps:

Read the problem carefully and identify what is being asked.

Define the variables representing the unknowns.

Translate the words into mathematical expressions or equations.

Solve the equation using algebraic techniques.

Interpret the solution in the context of the problem.

Example of a Word Problem

Consider the following word problem: A store sells apples for $2 each and oranges for $3
each. If a customer buys a total of 10 fruits for $24, how many of each fruit did they buy?

Let x be the number of apples and y be the number of oranges.

Set up the equations: x + y = 10 and 2x + 3y = 24.

Solve the first equation for y: y = 10 - x.

Substitute into the second equation: 2x + 3(10 - x) = 24.

Simplifying gives: 2x + 30 - 3x = 24.



Combine like terms: -x + 30 = 24, leading to x = 6.

Substituting back gives y = 4. Thus, the customer bought 6 apples and 4 oranges.

Practice Problems and Solutions

To reinforce learning, practicing problems is essential. Here are several practice problems
along with their solutions:

Problem 1: Solve for x: 4x + 5 = 21.

Solution: 4x = 16; x = 4.

Problem 2: Solve for y: 3y - 7 < 5.

Solution: 3y < 12; y < 4.

Problem 3: A rectangle has a length that is twice its width. If the perimeter is 36,
what are the dimensions?

Solution: Let w be the width, then length = 2w. Perimeter = 2(w + 2w) = 36; 6w =
36; w = 6, length = 12.

Practicing these types of problems will strengthen your understanding of basic algebra
and enhance problem-solving skills.

Q: What is the difference between an equation and an
inequality?
A: An equation states that two expressions are equal, while an inequality indicates that
one expression is greater than or less than another. For example, 2x + 3 = 7 is an
equation, whereas 2x + 3 < 7 is an inequality.



Q: How do I know when to use the quadratic formula?
A: The quadratic formula is used when you have a quadratic equation in the standard form
ax^2 + bx + c = 0 that cannot be easily factored. It provides a way to find the roots of the
equation.

Q: What does it mean to solve for a variable?
A: Solving for a variable means determining the value of that variable that makes an
equation true. This often involves isolating the variable on one side of the equation.

Q: Can you always solve a word problem with algebra?
A: Yes, most word problems can be solved using algebra by translating the situation into
mathematical expressions or equations and then solving them systematically.

Q: Why is it important to identify like terms?
A: Identifying like terms is important because it allows for the simplification of algebraic
expressions, making it easier to combine and solve equations efficiently.

Q: What are some common mistakes to avoid when
solving algebra problems?
A: Common mistakes include misapplying the distributive property, forgetting to flip the
inequality sign when dividing by a negative, and failing to combine like terms correctly.

Q: How can I improve my algebra skills?
A: Improvement in algebra skills can be achieved through regular practice, seeking help
when necessary, using educational resources, and applying algebra in real-life scenarios.

Q: What role does the order of operations play in
algebra?
A: The order of operations dictates the sequence in which operations should be performed
in an expression. Following the correct order is crucial for obtaining the right solution,
typically remembered by the acronym PEMDAS (Parentheses, Exponents, Multiplication
and Division, Addition and Subtraction).



Q: Is it possible to solve a system of equations using
algebra?
A: Yes, a system of equations can be solved using various methods such as substitution,
elimination, or graphing to find the values of the variables that satisfy all equations
simultaneously.
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