
1 2 additional practice transformations of
functions

Understanding Transformations of Functions

Transformations of functions are fundamental concepts in mathematics that allow us to
manipulate the graphs of functions in various ways. By applying different transformations, we can
shift, stretch, compress, or reflect the graphs of functions, which can be incredibly useful in both
theoretical and applied contexts. This article delves into the different types of transformations of
functions, with a specific focus on 1 2 additional practice transformations.

Types of Transformations

Transformations can be categorized into two main types: rigid transformations and non-rigid
transformations.

Rigid Transformations: These transformations do not change the shape or size of the graph.
They include:

Translations (shifts)

Reflections

Non-Rigid Transformations: These transformations alter the shape or size of the graph.
They include:

Stretches

Compressions

Understanding how each transformation affects the graph of a function is crucial for applying these
concepts correctly. Let's explore each of these transformations in detail.

1. Translations

Translations involve shifting the graph of a function either horizontally or vertically without altering



its shape.

- Horizontal Translations:
- If a function \( f(x) \) is translated to the right by \( h \) units, the new function is \( f(x - h) \).
- If translated to the left by \( h \) units, it becomes \( f(x + h) \).

- Vertical Translations:
- If a function is shifted upwards by \( k \) units, the new function is \( f(x) + k \).
- If shifted downwards by \( k \) units, it is \( f(x) - k \).

For example, if we take the function \( f(x) = x^2 \):
- Translating it right by 3 units gives \( f(x - 3) = (x - 3)^2 \).
- Translating it upwards by 2 units yields \( f(x) + 2 = x^2 + 2 \).

2. Reflections

Reflections involve flipping the graph of a function over a specified axis:

- Reflection over the x-axis: The new function is \( -f(x) \).
- Reflection over the y-axis: The new function is \( f(-x) \).

For instance, the function \( f(x) = x^2 \):
- Reflecting over the x-axis gives \( -f(x) = -x^2 \).
- Reflecting over the y-axis results in \( f(-x) = (-x)^2 = x^2 \) (note that the shape remains
unchanged because it is an even function).

3. Stretches and Compressions

Stretches and compressions modify the shape of the graph, either making it wider, narrower, taller,
or shorter.

- Vertical Stretch/Compression:
- If \( a > 1 \), the function \( f(x) \) undergoes a vertical stretch, resulting in \( af(x) \).
- If \( 0 < a < 1 \), it undergoes a vertical compression, resulting in \( af(x) \).

- Horizontal Stretch/Compression:
- If \( b > 1 \), the function is compressed horizontally, resulting in \( f(bx) \).
- If \( 0 < b < 1 \), it is stretched horizontally, resulting in \( f\left(\frac{x}{b}\right) \).

For example, for the function \( f(x) = x^2 \):
- A vertical stretch by a factor of 2 gives \( 2f(x) = 2x^2 \).
- A horizontal compression by a factor of 2 leads to \( f(2x) = (2x)^2 = 4x^2 \).

4. Combined Transformations



Often, functions undergo multiple transformations simultaneously. The order of transformations
matters, as it can affect the final result.

To combine transformations, follow these steps:

1. Horizontal Transformations: Start with the horizontal shifts and reflections. Apply \( f(x - h) \) or \(
f(-x) \).
2. Vertical Transformations: Then apply vertical shifts and reflections, using \( af(x) + k \) or \( -f(x)
\).
3. Stretches/Compressions: Finally, apply any stretches or compressions as needed.

For example, starting with \( f(x) = x^2 \):
1. Translate right by 3: \( f(x - 3) = (x - 3)^2 \).
2. Reflect over the x-axis: \( -((x - 3)^2) \).
3. Stretch vertically by 2: \( -2((x - 3)^2) \).

The combined transformation yields \( -2((x - 3)^2) \).

5. Additional Practice Problems

To solidify your understanding of transformations of functions, consider the following practice
problems:

Start with \( f(x) = \sqrt{x} \):1.

Translate left by 4 units.

Reflect over the x-axis.

Stretch vertically by a factor of 3.

For \( f(x) = \frac{1}{x} \):2.

Compress horizontally by a factor of 2.

Translate down by 1 unit.

Reflect over the y-axis.

With \( f(x) = \sin(x) \):3.

Stretch vertically by a factor of 2.

Translate right by \( \frac{\pi}{4} \) units.



Reflect over the x-axis.

Conclusion

Understanding and applying transformations of functions is a critical skill in mathematics. Whether
it's shifting graphs, reflecting them, or altering their shapes, these transformations provide powerful
tools for analyzing and interpreting functions. By practicing various transformations, including the 1
2 additional practice transformations, students can gain a deeper comprehension of how functions
behave under different conditions. As you continue your studies, remember the importance of order
and the effects of each transformation, as they can significantly influence the final graph of a
function.

Frequently Asked Questions

What are the basic types of transformations of functions?
The basic types of transformations include vertical shifts, horizontal shifts, reflections, stretches,
and compressions.

How does a vertical shift affect the graph of a function?
A vertical shift moves the graph of a function up or down, depending on whether the value added or
subtracted is positive or negative, respectively.

What happens to the graph of a function when it is
horizontally shifted?
A horizontal shift moves the graph left or right. A positive shift moves it to the right, while a negative
shift moves it to the left.

How do you reflect a function across the x-axis?
To reflect a function across the x-axis, you multiply the output values by -1, resulting in the
transformation f(x) becomes -f(x).

What is the effect of a vertical stretch on the graph of a
function?
A vertical stretch occurs when the output of the function is multiplied by a factor greater than 1,
making the graph appear taller and narrower.



Can you explain how to combine transformations of functions?
Transformations can be combined by applying them in a specific order, usually starting with
stretches and reflections, followed by shifts. For example, f(x) = a f(b(x - h)) + k combines vertical
stretch, horizontal compression, horizontal shift, and vertical shift.

What is the role of the parameter 'k' in the transformation f(x)
= f(x) + k?
The parameter 'k' represents the vertical shift. If k is positive, the graph shifts up; if k is negative,
the graph shifts down.
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