6 2 solving multi step linear
inequalities

6 2 solving multi step linear inequalities is an essential skill in algebra
that allows students to understand and solve inequalities involving multiple
steps. Linear inequalities are similar to linear equations but include an
inequality symbol (<, >, £, 2) rather than an equal sign. This article will
explore the concept of multi-step linear inequalities, the techniques used to
solve them, and provide examples to illustrate these techniques.

Understanding Linear Inequalities

Linear inequalities can be expressed in the form:

- ax + b < ¢
- ax + b > ¢
- ax + b £ ¢
- ax + b > ¢
Where:

- a, b, and ¢ are constants.
- X represents the variable we want to solve for.

The main difference between linear equations and linear inequalities is that
inequalities do not have a single solution but rather a range of solutions.
For example, the inequality x + 3 < 7 means that x can be any number less
than 4.

Characteristics of Linear Inequalities

Before diving into the solving process, it's crucial to understand a few
important characteristics of linear inequalities:

1. Inequality Symbols: The symbols used in inequalities convey different
meanings:
- "<’ means "less than."
> means "greater than."
- "<’ means "less than or equal to."
"> means "greater than or equal to."

2. Graphical Representation: The solution to a linear inequality can be
represented on a number line or Cartesian plane. A solid dot is used to
indicate that a number is included in the solution (£ or 2>), while an open
dot indicates that it is not included (< or >).

3. Direction of Inequality: When multiplying or dividing both sides of an
inequality by a negative number, the direction of the inequality symbol must
be reversed. For example, if -2x > 6, dividing by -2 would change it to x <
-3.



Steps for Solving Multi-Step Linear
Inequalities

Solving multi-step linear inequalities involves several steps. Here’s a
systematic approach:

Step 1: Simplify Each Side

Begin by simplifying both sides of the inequality. This may involve:
— Combining like terms.
— Distributing any coefficients.

For example, in the inequality 3(x + 2) > 9, distribute the 3:

3x + 6 > 9.

Step 2: Isolate the Variable

Next, isolate the variable on one side of the inequality. This can be done by
performing inverse operations, similar to solving equations. Keep the
inequality symbol intact throughout the process.

Using the previous example, subtract 6 from both sides:

3x > 3.

Then, divide by 3:

x > 1.

Step 3: Graph the Solution

Once you have isolated the variable, graph the solution on a number line to
visualize the set of possible values for x. For x > 1, you would draw an open
dot at 1 and shade to the right, indicating all values greater than 1.

Step 4: Check Your Solution

To ensure accuracy, substitute a number from the solution set back into the
original inequality. If it holds true, your solution is correct.

For example, if you take x = 2 (which is greater than 1), substitute it back
into the original inequality:

3(2 +2) > 9.

This simplifies to 12 > 9, which is true, confirming that the solution is
correct.



Examples of Solving Multi-Step Linear
Inequalities

Let’s look at a few examples to illustrate the process of solving multi-step
linear inequalities.

Example 1: Solving a Simple Inequality

Solve the inequality: 4x - 5 £ 3.
Step 1: Add 5 to both sides:
4x < 8.
Step 2: Divide by 4:
x < 2.
Step 3: Graph the solution:
— Draw a solid dot at 2 and shade to the left.
Step 4: Check the solution:
Substituting x = 2:
(2) - 5 <3

4
8 - 5 < 3
3 3 (true).
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Example 2: Solving a More Complex Inequality

Solve the inequality: 2(x — 3) + 4 > 3(x + 1).
Step 1: Distribute both sides:

2x — 6 + 4 > 3x + 3.

Step 2: Simplify:

2Xx — 2 > 3x + 3.

Step 3: Isolate x by moving terms:

-2 > 3x - 2x + 3,
-2 > x + 3.

Subtract 3 from both sides:
-5 > x.

This can also be expressed as x < -5.



Step 4: Graph the solution:

- Draw an open dot at -5 and shade to the left.
Step 5: Check the solution:

Substituting x = -6:

2(-6 — 3) + 4 > 3(-6 + 1),

-18 + 4 > -15,
-14 > -15 (true).

Example 3: An Inequality with Variables on Both Sides

Solve the inequality: 3x + 7 < 2x + 12.
Step 1: Move all terms involving x to one side:

3x - 2x < 12 - 17,
X < 5.

Step 2: Graph the solution:

— Draw an open dot at 5 and shade to the left.
Step 3: Check the solution:

Substituting x = 4:

3(4) + 7 < 2(4) + 12,

12 + 7 < 8 + 12,
19 < 20 (true).

Common Mistakes to Avoid

When solving multi-step linear inequalities, students often make several
common mistakes:

1. Forgetting to Reverse the Inequality: Remember to reverse the inequality
symbol when multiplying or dividing by a negative number.

2. Neglecting to Graph: Always graph the solution for better comprehension,
as visualizing the solution set can help in understanding the results.

3. Skipping the Check: Always check your solution by substituting it back
into the original inequality to verify correctness.

Conclusion

Mastering the skill of solving multi-step linear inequalities is vital for
success 1n algebra and advanced mathematics. By following a systematic
approach—simplifying each side, isolating the wvariable, graphing the



solution, and checking the result—you can confidently tackle a wide range of
inequalities. As you practice, these techniques will become second nature,
enabling you to solve complex problems with ease.

Frequently Asked Questions

What are multi-step linear inequalities and how do
they differ from linear equations?

Multi-step linear inequalities involve expressions that include inequalities
(like <, >, £, or 2) and require multiple steps to isolate the variable,
similar to solving linear equations. The main difference is that when you
multiply or divide by a negative number, you must reverse the inequality
sign.

How do you solve the inequality 2x - 3 < 7 step by
step?
To solve 2x - 3 < 7, first add 3 to both sides to get 2x < 10. Then, divide

both sides by 2 to isolate x, resulting in x < 5. The solution means any
number less than 5 satisfies the inequality.

Can you provide an example of a multi-step linear
inequality involving parentheses?

Sure! Consider the inequality 3(2x + 4) > 12. First, distribute the 3 to get
6x + 12 > 12. Next, subtract 12 from both sides to yield 6x > 0, and finally
divide by 6 to find x > 0.

What is the importance of graphing the solution set
for linear inequalities?

Graphing the solution set for linear inequalities visually represents the
range of solutions and helps in understanding how the inequality behaves. It
also allows for easy identification of boundary points, which are crucial for
determining whether solutions are included or excluded.

How do you handle inequalities that involve absolute
values in multi-step linear inequalities?

When dealing with absolute value inequalities, such as |x - 3| < 5, you split
it into two separate inequalities: x - 3 < 5 and x — 3 > -5. Solve each
inequality to find the range of solutions, which in this case results in the
compbined solution -2 < x < 8.
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