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Algebra 1 Practice Problems with Answers: The Ultimate Guide for Mastery

Algebra 1 is the foundation of all higher mathematics, the gateway to calculus, statistics, and beyond. Whether

you’re a high school student preparing for standardized tests, a tutor looking for fresh material, or a lifelong learner

eager to sharpen your skills, a well �structured set of practice problems is essential. This guide offers an extensive

collection of Algebra 1 practice problems with answers, along with strategies, explanations, and resources to help

you conquer every topic.

Why Algebra 1 Practice Matters

Learning algebra is not just about memorizing formulas; it’s about developing logical thinking, problem �solving skills,

and mathematical fluency. Regular practice:

•  Reinforces concepts by applying them in varied contexts.

•  Builds confidence through repeated exposure to different problem types.

•  Identifies gaps in understanding, allowing targeted study.

•  Prepares for exams by simulating test conditions and pacing.

In short, practice transforms abstract ideas into concrete skills.

Key Topics Covered in Algebra 1

Below is a quick overview of the main units you’ll encounter. Each section comes with sample problems and

detailed solutions.

•  Linear equations and inequalities

•  Systems of equations (linear and nonlinear)

•  Functions and graphs

•  Polynomials and factoring

•  Rational expressions and equations

•  Exponential and logarithmic functions

•  Sequences, series, and probability basics

Let’s dive into each topic with practice problems that cover beginner to advanced levels.

Linear Equations and Inequalities

Problem 1: Solving a Simple Linear Equation

Find the value of \\(x\\) in the equation:

Equation: \\(3x + 5 = 20\\)

1.  Subtract 5 from both sides: \\(3x = 15\\)

2.  Divide by 3: \\(x = 5\\)

Answer: \\(x = 5\\)



Problem 2: Solving a Linear Inequality

Solve the inequality and represent the solution on a number line:

Inequality: \\(2x - 7 

1.  Add 7 to both sides: \\(2x

2.  Divide by 2: \\(x

Answer: All real numbers less than 8. Represented as an open circle at 8 extending leftward.

Problem 3: Word Problem Involving Linear Equations

A bookstore sells notebooks at $3 each and pens at $2 each. If a customer buys a total of 10 items for $26, how

many notebooks and pens did they purchase?

1.  Let \\(n\\) = number of notebooks, \\(p\\) = number of pens.

2.  System of equations: 

    

      \\(n + p = 10\\)

3.  \\(3n + 2p = 26\\)

Answer: 6 notebooks and 4 pens.

Systems of Equations

Problem 4: Solving Two Linear Equations by Substitution

Find the solution to the system:

Equations:

1.  \\(x + 2y = 8\\)

2.  \\(3x - y = 5\\)

1.  From the first equation, express \\(x\\): \\(x = 8 - 2y\\).

2.  Substitute into the second: \\(3(8 - 2y) - y = 5\\).

3.  Simplify: \\(24 - 6y - y = 5 \\Rightarrow 24 - 7y = 5\\).

4.  Subtract 24: \\(-7y = -19\\). Divide: \\(y = \\frac{19}{7}\\).

5.  Find \\(x\\): \\(x = 8 - 2\\left(\\frac{19}{7}\\right) = \\frac{56 - 38}{7} = \\frac{18}{7}\\).

Answer: \\(\\left(\\frac{18}{7}, \\frac{19}{7}\\right)\\)

Problem 5: Solving a Nonlinear System (Quadratic & Linear)

Find all real solutions to:

Equations:

1.  \\(y = x^2\\)

2.  \\(y = 4x + 1\\)

1.  Set the equations equal: \\(x^2 = 4x + 1\\).

2.  Move all terms to one side: \\(x^2 - 4x - 1 = 0\\).

3.  Use the quadratic formula: 

    \\[

    x = \\frac{4 \\pm \\sqrt{16 + 4}}{2} = \\frac{4 \\pm \\sqrt{20}}{2} = \\frac{4 \\pm 2\\sqrt{5}}{2} = 2 \\pm \\sqrt{5}

    \\]



4.  Compute \\(y\\) for each \\(x\\): 

    \\[

    y = (2 \\pm \\sqrt{5})^2 = 4 \\pm 4\\sqrt{5} + 5 = 9 \\pm 4\\sqrt{5}

    \\]

Answer: Two solutions: \\(\\left(2 + \\sqrt{5}, 9 + 4\\sqrt{5}\\right)\\) and \\(\\left(2 - \\sqrt{5}, 9 - 4\\sqrt{5}\\right)\\).

Functions and Graphs

Problem 6: Evaluating a Function

Given the function \\(f(x) = 3x^2 - 2x + 5\\), find \\(f(4)\\).

1.  Plug in \\(x = 4\\): 

    \\(f(4) = 3(4)^2 - 2(4) + 5 = 3(16) - 8 + 5 = 48 - 8 + 5 = 45\\).

Answer: \\(f(4) = 45\\)

Problem 7: Graphing a Linear Function

Graph \\(y = -2x + 6\\) and identify its slope and y �intercept.

1.  y �intercept: when \\(x = 0\\), \\(y = 6\\).

2.  Slope: \\(-2\\), meaning the line decreases by 2 units in y for every 1 unit increase in x.

3.  Plot points: 

    

      (0,6)

4.  (1,4)

5.  (-1,8)

Answer: A straight line with slope \\(-2\\) and y �intercept at (0,6).

Problem 8: Piecewise Function Evaluation

Evaluate the piecewise function \\(g(x)\\) at \\(x = -3\\) and \\(x = 4\\). The function is defined as:

Definition:

1.  If \\(x

2.  If \\(x \\geq 0\\): \\(g(x) = x^2 - 3\\).

1.  For \\(x = -3\\): \\(g(-3) = 2(-3) + 1 = -6 + 1 = -5\\).

2.  For \\(x = 4\\): \\(g(4) = 4^2 - 3 = 16 - 3 = 13\\).

Answer: \\(g(-3) = -5\\), \\(g(4) = 13\\).

Polynomials and Factoring

Problem 9: Factoring a Quadratic

Factor the quadratic expression \\(x^2 - 5x + 6\\).

1.  Find two numbers that multiply to 6 and add to -5: \\(-2\\) and \\(-3\\).

2.  Rewrite: \\((x - 2)(x - 3)\\).

Answer: \\((x - 2)(x - 3)\\)

Problem 10: Solving a Polynomial Equation



Solve \\(x^3 - 4x^2 + x + 6 = 0\\).

1.  Use the Rational Root Theorem: possible rational roots are ±1, ±2, ±3, ±6.

2.  Test \\(x = 1\\): 

    \\(1 - 4 + 1 + 6 = 4 \\neq 0\\).

3.  Test \\(x = 2\\): 

    \\(8 - 16 + 2 + 6 = 0\\). So \\(x = 2\\) is a root.

4.  Divide the polynomial by \\((x - 2)\\) using synthetic division to get the quadratic factor \\(x^2 - 2x - 3\\).

5.  Factor the quadratic: \\((x - 3)(x + 1)\\).

6.  Thus, the factorization: \\((x - 2)(x - 3)(x + 1)\\).

7.  Set each factor to zero: \\(x = 2, 3, -1\\).

Answer: \\(x = 2, 3, -1\\)

Rational Expressions and Equations

Problem 11: Simplifying a Rational Expression

Simplify \\(\\frac{2x^2 - 8}{x^2 - 4x}\\).

1.  Factor numerator: \\(2x^2 - 8 = 2(x^2 - 4) = 2(x - 2)(x + 2)\\).

2.  Factor denominator: \\(x^2 - 4x = x(x - 4)\\).

3.  Cancel common factors if any: none.
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