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Introduction to Simplifying Algebraic
Expressions
Welcome to this worksheet on simplifying algebraic expressions with
variables and constants. This worksheet is designed to help you
practice and reinforce your understanding of the concepts learned in
class. By the end of this worksheet, you will be able to simplify
algebraic expressions by combining like terms and applying the
distributive property.

Essential Understanding:

Combining like terms
Applying the distributive property
Simplifying algebraic expressions with variables and constants



Section 1: Simplifying Algebraic
Expressions
Simplify the following algebraic expressions:

1. 2x + 3x

2. 4y - 2y

3. 3(x + 2)

4. 2(x - 3)

5. x + 2x - 3x

Section 2: Combining Like Terms
Combine the like terms in the following expressions:

1. 2x + 3x + 4x

2. 5y - 2y + y

3. 3x + 2x - x

4. 2y + 4y - 3y

5. x + 2x + 3x - 2x



Section 3: Applying the Distributive
Property
Apply the distributive property to simplify the following expressions:

1. 2(x + 3)

2. 3(x - 2)

3. 4(x + 2)

4. 2(3x - 1)

5. 5(2x + 1)

Section 4: Real-World Applications
Simplify the following algebraic expressions and use them to solve real-
world problems:

1. Tom has 2x + 5 dollars in his pocket. If he spends 3x dollars on a
toy, how much money does he have left?

2. A bookshelf has 5x + 2 books on it. If 2x books are removed, how
many books are left on the bookshelf?

3. A car travels 2x + 10 miles in 2 hours. If it travels for 3 hours, how
many miles will it travel?

4. A bakery sells 3x + 2 loaves of bread per day. If they sell bread
for 5 days, how many loaves of bread will they sell in total?

5. A group of friends want to share some candy equally. If they have
2x + 5 pieces of candy and there are 3 friends, how many pieces
of candy will each friend get?



Section 5: Error Analysis
Identify the errors in the following simplified expressions:

1. 2x + 3x = 5x

2. 4y - 2y = 2y

3. 3(x + 2) = 3x + 6

4. 2(x - 3) = 2x - 6

5. x + 2x - 3x = 0x

Section 6: Challenge Problems
Simplify the following algebraic expressions:

1. 2(x + 3) + 3(x - 2)

2. 4(y - 2) - 2(y + 1)

3. 3(x + 2) + 2(x - 1)

4. 2(3x - 1) + 5(2x + 1)

5. x + 2x + 3x - 2x



Conclusion
Congratulations on completing this worksheet on simplifying algebraic
expressions with variables and constants! You have practiced
combining like terms, applying the distributive property, and solving
real-world problems using algebraic expressions. Remember to always
simplify expressions by combining like terms and applying the
distributive property. Keep practicing, and you will become a master of
algebra!

Additional Practice
For additional practice, try simplifying the following algebraic
expressions:

1. 2x + 5x - 3x

2. 4y - 2y + y

3. 3(x + 2) - 2(x - 1)

4. 2(3x - 1) + 2(x + 2)

5. x + 2x + 3x - 2x



Advanced Concepts
As you progress in your study of algebra, you will encounter more complex expressions that require advanced
techniques to simplify. One such technique is factoring, which involves expressing an algebraic expression as a
product of simpler expressions. Factoring can be used to simplify expressions, solve equations, and graph
functions.

Example: Factoring a Quadratic Expression

Factor the quadratic expression x^2 + 5x + 6.

Step 1: Look for two numbers whose product is 6 and whose sum is 5.

Step 2: Write the expression as (x + 2)(x + 3).

Case Study: Simplifying a Complex Expression

Simplify the expression (2x + 3)(x - 2) + (x + 1)(x - 3).

Step 1: Multiply the first two binomials: (2x + 3)(x - 2) = 2x^2 - 4x + 3x - 6 = 2x^2 - x - 6.

Step 2: Multiply the second two binomials: (x + 1)(x - 3) = x^2 - 3x + x - 3 = x^2 - 2x - 3.

Step 3: Add the two resulting expressions: (2x^2 - x - 6) + (x^2 - 2x - 3) = 3x^2 - 3x - 9.

Real-World Applications
Algebraic expressions have numerous real-world applications in fields such as physics, engineering, economics,
and computer science. For instance, algebraic expressions can be used to model population growth, optimize
business processes, and simulate complex systems.

Example: Modeling Population Growth

The population of a city is growing at a rate of 2% per year. If the current population is 100,000, write an
expression to represent the population after x years.

Step 1: Determine the growth rate: 2% per year = 0.02.

Step 2: Write the expression: P(x) = 100,000(1 + 0.02)^x.

Case Study: Optimizing Business Processes

A company produces two products, A and B, with profit functions P(x) = 2x - 10 and P(x) = 3x - 15, respectively.
Write an expression to represent the total profit if x units of product A and y units of product B are produced.

Step 1: Write the expression for the total profit: P(x, y) = (2x - 10) + (3y - 15).

Step 2: Simplify the expression: P(x, y) = 2x + 3y - 25.

Graphing Algebraic Expressions
Graphing algebraic expressions is a powerful tool for visualizing and analyzing functions. By plotting points on a
coordinate plane, you can identify key features such as x-intercepts, y-intercepts, and turning points.

Example: Graphing a Linear Expression

Graph the expression y = 2x + 3.

Step 1: Determine the x-intercept: set y = 0 and solve for x: 0 = 2x + 3, x = -3/2.



Step 2: Determine the y-intercept: set x = 0 and solve for y: y = 2(0) + 3, y = 3.

Step 3: Plot the points and draw the line.

Case Study: Graphing a Quadratic Expression

Graph the expression y = x^2 - 4x + 3.

Step 1: Determine the x-intercepts: set y = 0 and solve for x: 0 = x^2 - 4x + 3, x = 1 or x = 3.

Step 2: Determine the y-intercept: set x = 0 and solve for y: y = (0)^2 - 4(0) + 3, y = 3.

Step 3: Plot the points and draw the parabola.

Systems of Equations
Systems of equations involve two or more equations with two or more variables. Solving systems of equations
can be used to model real-world situations such as optimizing resource allocation, predicting population growth,
and analyzing economic trends.

Example: Solving a System of Linear Equations

Solve the system of equations: x + y = 4, 2x - 2y = -2.

Step 1: Solve the first equation for x: x = 4 - y.

Step 2: Substitute x into the second equation: 2(4 - y) - 2y = -2.

Step 3: Solve for y: 8 - 2y - 2y = -2, 8 - 4y = -2, -4y = -10, y = 5/2.

Step 4: Substitute y back into one of the original equations to solve for x: x + 5/2 = 4, x = 3/2.

Case Study: Solving a System of Nonlinear Equations

Solve the system of equations: x^2 + y^2 = 4, x - y = 1.

Step 1: Solve the second equation for x: x = y + 1.

Step 2: Substitute x into the first equation: (y + 1)^2 + y^2 = 4.

Step 3: Expand and simplify: y^2 + 2y + 1 + y^2 = 4, 2y^2 + 2y - 3 = 0.

Step 4: Solve the quadratic equation for y: y = (-2 ± √(4 - 4(2)(-3))) / 2(2), y = (-2 ± √(4 + 24)) / 4, y = (-2 ± √28) /
4, y = (-2 ± 2√7) / 4, y = -1/2 ± (√7)/2.

Step 5: Substitute y back into one of the original equations to solve for x: x = y + 1, x = (-1/2 ± (√7)/2) + 1, x =
1/2 ± (√7)/2.

Inequalities and Absolute Value
Inequalities and absolute value are essential concepts in algebra, as they allow you to compare and analyze
expressions. Inequalities can be used to model real-world situations such as optimizing resource allocation,
predicting population growth, and analyzing economic trends.

Example: Solving a Linear Inequality

Solve the inequality: 2x + 3 > 5.

Step 1: Subtract 3 from both sides: 2x > 2.

Step 2: Divide both sides by 2: x > 1.



Case Study: Solving an Absolute Value Inequality

Solve the inequality: |x - 2| < 3.

Step 1: Write the inequality as a double inequality: -3 < x - 2 < 3.

Step 2: Add 2 to all parts of the inequality: -1 < x < 5.

Functions and Relations
Functions and relations are fundamental concepts in algebra, as they allow you to model and analyze
relationships between variables. Functions can be used to model real-world situations such as population
growth, optimization, and simulation.

Example: Evaluating a Function

Evaluate the function f(x) = 2x^2 - 3x + 1 at x = 2.

Step 1: Substitute x = 2 into the function: f(2) = 2(2)^2 - 3(2) + 1.

Step 2: Simplify: f(2) = 2(4) - 6 + 1, f(2) = 8 - 6 + 1, f(2) = 3.

Case Study: Graphing a Function

Graph the function f(x) = x^2 - 2x - 3.

Step 1: Determine the x-intercepts: set f(x) = 0 and solve for x: 0 = x^2 - 2x - 3, x = -1 or x = 3.

Step 2: Determine the y-intercept: set x = 0 and solve for f(x): f(0) = (0)^2 - 2(0) - 3, f(0) = -3.

Step 3: Plot the points and draw the parabola.

Polynomials and Rational Expressions
Polynomials and rational expressions are essential concepts in algebra, as they allow you to model and analyze
complex relationships between variables. Polynomials can be used to model population growth, optimization,
and simulation, while rational expressions can be used to model optimization and simulation.

Example: Adding Polynomials

Add the polynomials: (2x^2 + 3x - 1) + (x^2 - 2x - 3).

Step 1: Combine like terms: (2x^2 + x^2) + (3x - 2x) + (-1 - 3).

Step 2: Simplify: 3x^2 + x - 4.

Case Study: Simplifying a Rational Expression

Simplify the rational expression: (2x^2 + 3x - 1) / (x^2 - 2x - 3).

Step 1: Factor the numerator and denominator: ((2x - 1)(x + 1)) / ((x - 3)(x + 1)).

Step 2: Cancel common factors: (2x - 1) / (x - 3).
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