
3 7 practice transformations of linear functions
answer key

3 7 practice transformations of linear functions answer key is a crucial concept in understanding how linear
functions behave under various transformations. The study of these transformations provides students with
the tools to analyze and manipulate linear equations effectively. This article will delve into the different
types of transformations, their mathematical representations, and provide an answer key for practice
problems related to linear functions.

Understanding Linear Functions

A linear function is a mathematical function that can be graphically represented as a straight line. The
general form of a linear function is:

\[ f(x) = mx + b \]

where:
- \( m \) represents the slope of the line,
- \( b \) is the y-intercept, the point where the line crosses the y-axis.

Linear functions are characterized by their constant rate of change, which is represented by the slope. This
function can be transformed in several ways, which will be discussed in the following sections.

Types of Transformations

Transformations of linear functions can generally be categorized into four main types:

1. Vertical Shifts

A vertical shift occurs when a constant is added to or subtracted from the function. This transformation
changes the y-value of all points on the graph without altering the x-values.

- Upward Shift: If \( k > 0 \), the function transforms as follows:

\[ f(x) = mx + b + k \]



- Downward Shift: If \( k < 0 \), the function transforms as follows:

\[ f(x) = mx + b - k \]

2. Horizontal Shifts

A horizontal shift occurs when a constant is added to or subtracted from the x-variable. This transformation
affects the x-values of the graph.

- Right Shift: If \( h > 0 \), the function transforms as follows:

\[ f(x) = m(x - h) + b \]

- Left Shift: If \( h < 0 \), the function transforms as follows:

\[ f(x) = m(x + h) + b \]

3. Vertical Stretch and Compression

The vertical stretch or compression changes the steepness of the graph, which is determined by
multiplying the function by a factor.

- Vertical Stretch: If \( a > 1 \), the function transforms as follows:

\[ f(x) = a(mx + b) \]

- Vertical Compression: If \( 0 < a < 1 \), the function transforms as follows:

\[ f(x) = a(mx + b) \]

4. Reflection

Reflection occurs when the function is flipped over a specific axis.

- Reflection over the x-axis: This changes the sign of the output:

\[ f(x) = -f(x) = -mx - b \]



- Reflection over the y-axis: This changes the sign of the input:

\[ f(x) = f(-x) = m(-x) + b \]

Practice Transformations of Linear Functions

To solidify your understanding, here are some practice problems based on the transformations discussed.
Each problem will involve a linear function that needs to be transformed according to specific instructions.

Example Problems

1. Given the function \( f(x) = 2x + 3 \):
- a. Shift the graph 4 units up.
- b. Shift the graph 2 units to the left.
- c. Reflect the graph over the x-axis.

2. Given the function \( g(x) = -3x + 5 \):
- a. Compress the graph vertically by a factor of 0.5.
- b. Stretch the graph vertically by a factor of 2.
- c. Reflect the graph over the y-axis.

3. Given the function \( h(x) = x - 2 \):
- a. Shift the graph 3 units down.
- b. Shift the graph 5 units to the right.
- c. Reflect the graph over the x-axis.

Answer Key

Here are the solutions to the practice transformation problems provided above:

Answers to Example Problems

1. For the function \( f(x) = 2x + 3 \):
- a. Shift the graph 4 units up:
\[ f(x) = 2x + 3 + 4 = 2x + 7 \]
- b. Shift the graph 2 units to the left:



\[ f(x) = 2(x + 2) + 7 = 2x + 4 + 7 = 2x + 11 \]
- c. Reflect the graph over the x-axis:
\[ f(x) = - (2x + 3) = -2x - 3 \]

2. For the function \( g(x) = -3x + 5 \):
- a. Compress the graph vertically by a factor of 0.5:
\[ g(x) = 0.5(-3x + 5) = -1.5x + 2.5 \]
- b. Stretch the graph vertically by a factor of 2:
\[ g(x) = 2(-3x + 5) = -6x + 10 \]
- c. Reflect the graph over the y-axis:
\[ g(x) = -3(-x) + 5 = 3x + 5 \]

3. For the function \( h(x) = x - 2 \):
- a. Shift the graph 3 units down:
\[ h(x) = x - 2 - 3 = x - 5 \]
- b. Shift the graph 5 units to the right:
\[ h(x) = (x - 5) - 2 = x - 5 - 2 = x - 7 \]
- c. Reflect the graph over the x-axis:
\[ h(x) = - (x - 2) = -x + 2 \]

Conclusion

Understanding the 3 7 practice transformations of linear functions answer key enables students to visualize
and manipulate linear equations more effectively. Mastery of these transformations is essential for further
studies in algebra, calculus, and beyond. Regular practice with diverse problems will help solidify these
concepts, preparing students for future mathematical challenges.

Frequently Asked Questions

What are the main types of transformations applied to linear functions?
The main types of transformations include translations (shifts), reflections, stretches, and compressions.

How does the transformation y = mx + b shift the graph vertically?
The value 'b' in the equation y = mx + b represents the y-intercept, which shifts the graph vertically by
'b' units.



What effect does a negative coefficient in front of x have on the graph of
a linear function?
A negative coefficient reflects the graph across the x-axis, changing the slope's direction.

How can you determine if a linear function has been stretched or
compressed?
You can determine this by examining the slope 'm'; if |m| > 1, the function is stretched, and if 0 < |m| < 1, it
is compressed.

What is the significance of the transformation y = -2x + 3?
This transformation indicates a reflection across the x-axis (due to -2) and a vertical shift upwards by 3 units.

How do you apply a horizontal shift to a linear function?
A horizontal shift can be applied by modifying the input x in the function, such as y = m(x - h) + b, where
'h' determines the shift.

What is the result of applying a vertical stretch to the function y = 3x?
Applying a vertical stretch means multiplying the output by a factor greater than 1, resulting in a steeper
slope, such as y = 5x.

How do you find the new equation after transforming y = x by shifting it
left 4 units?
To shift the function left by 4 units, you adjust the input to y = (x + 4), resulting in the new equation y = x
+ 4.
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