
6 3 practice square root functions and
inequalities
6 3 practice square root functions and inequalities are essential concepts in
algebra that help students understand the properties of square roots and
their applications in solving equations and inequalities. Square root
functions are a specific type of function that can be represented graphically
and algebraically, while inequalities involving square roots require a good
grasp of both algebraic manipulation and the properties of inequalities. This
article will delve into the definition and properties of square root
functions, explore how to solve square root equations, tackle inequalities
involving square roots, and provide practice problems for reinforcement.

Understanding Square Root Functions

Square root functions are defined as functions that involve the square root
of a variable. The general form of a square root function is:

\[ f(x) = \sqrt{x} \]

This function has specific characteristics, including its domain, range, and
the nature of its graph.

Domain and Range

1. Domain: The domain of the square root function includes all non-negative
real numbers. This is because you cannot take the square root of a negative
number in the real number system. Thus, for the function \( f(x) = \sqrt{x}
\), the domain is:
\[
x \geq 0
\]

2. Range: The range of the square root function consists of all non-negative
real numbers as well. As \( x \) increases, \( \sqrt{x} \) also increases
without bound. Thus, the range is:
\[
f(x) \geq 0
\]

Graphing Square Root Functions

The graph of a square root function is characterized by a curve that starts



at the origin (0,0) and rises to the right. Key points to note when graphing
include:

- The point at (0, 0)
- The point at (1, 1) since \( \sqrt{1} = 1 \)
- The point at (4, 2) since \( \sqrt{4} = 2 \)

The graph is always in the first quadrant since both \( x \) and \( f(x) \)
are non-negative.

Solving Square Root Equations

Square root equations typically take the form:

\[ \sqrt{x} = k \]

where \( k \) is a non-negative real number. To solve these equations, follow
the steps:

1. Isolate the square root on one side of the equation.
2. Square both sides to eliminate the square root.
3. Solve the resulting equation.
4. Check for extraneous solutions by substituting back into the original
equation.

Example Problem

Solve the equation:

\[ \sqrt{x + 3} = 5 \]

Solution Steps:

1. Square both sides:
\[
x + 3 = 25
\]
2. Subtract 3 from both sides:
\[
x = 22
\]
3. Check the solution:
\[
\sqrt{22 + 3} = \sqrt{25} = 5
\]
The solution is valid.



Working with Square Root Inequalities

Inequalities involving square roots can be a bit more challenging, but they
follow similar principles to equations. The general form can be:

\[ \sqrt{x} < k \]

or

\[ \sqrt{x} \geq k \]

where \( k \) is a non-negative real number. The steps to solve these
inequalities are as follows:

1. Isolate the square root.
2. Square both sides, keeping in mind that squaring reverses the inequality
if both sides are negative.
3. Solve the resulting inequality.
4. Check the solution against the constraints imposed by the square root.

Example Problem

Solve the inequality:

\[ \sqrt{x - 4} \leq 3 \]

Solution Steps:

1. Square both sides:
\[
x - 4 \leq 9
\]
2. Add 4 to both sides:
\[
x \leq 13
\]
3. Consider the domain of the square root:
\[
x - 4 \geq 0 \implies x \geq 4
\]
4. Combine the results:
\[
4 \leq x \leq 13
\]
Therefore, the solution set is \( [4, 13] \).



Practice Problems

To reinforce your understanding of square root functions and inequalities,
try solving the following practice problems:

1. Solve the equation:
\[ \sqrt{2x + 1} = 7 \]

2. Solve the inequality:
\[ \sqrt{x + 5} > 2 \]

3. Solve the equation:
\[ \sqrt{3x - 2} = x \]

4. Solve the inequality:
\[ \sqrt{5 - x} \leq 1 \]

5. Solve the equation:
\[ \sqrt{x + 4} + 2 = 6 \]

6. Solve the inequality:
\[ \sqrt{2x} \geq 6 \]

Conclusion

In this exploration of square root functions and inequalities, we have
covered the fundamental definitions, properties, and methods for solving
equations and inequalities involving square roots. Understanding these
concepts is crucial for mastering algebra and preparing for higher-level
mathematics. By practicing the provided problems, students can reinforce
their comprehension and application of square root functions and
inequalities, which will serve them well in their academic journey.

Frequently Asked Questions

What is the square root function and how is it
represented mathematically?
The square root function is represented as f(x) = √x, where x is a non-
negative real number. It gives the value that, when multiplied by itself,
equals x.



How do you solve inequalities involving square root
functions?
To solve inequalities involving square root functions, isolate the square
root on one side, then square both sides of the inequality, and solve for the
variable while considering the domain restrictions.

What is the domain of the function f(x) = √(x - 3)?
The domain of the function f(x) = √(x - 3) is x ≥ 3, since the expression
under the square root must be non-negative.

Can you provide an example of solving a square root
inequality?
Sure! For the inequality √(x + 2) < 5, square both sides to get x + 2 < 25,
then solve for x to find x < 23. Check the domain x + 2 ≥ 0, leading to x ≥
-2. The solution is -2 ≤ x < 23.

What are the key characteristics of the graph of a
square root function?
The graph of a square root function is a curve that starts at the vertex
point (h, k) and increases to the right, with a domain of non-negative values
and a range of non-negative values.

How do you graph the function f(x) = √(x + 1) - 2?
To graph f(x) = √(x + 1) - 2, first determine the domain x + 1 ≥ 0, which
gives x ≥ -1. The vertex is at (-1, -2). Then plot points for x values
greater than or equal to -1 and sketch the curve.

What is the range of the function f(x) = √(x - 4)?
The range of the function f(x) = √(x - 4) is y ≥ 0, as the value of the
square root is always non-negative.

How do square root functions behave as x approaches
infinity?
As x approaches infinity, the value of the square root function √x also
approaches infinity, but at a decreasing rate compared to linear functions.

What are common mistakes when solving square root
inequalities?
Common mistakes include forgetting to check the domain after squaring both



sides, misapplying the properties of inequalities, and not considering
extraneous solutions that may arise from squaring.
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