2 7 parent functions and transformations
answer key

2 7 parent functions and transformations answer key is a crucial concept in understanding the
foundational shapes of functions and how they behave when subjected to various transformations.
Parent functions serve as the simplest forms of functions within a specific family, and transformations
allow us to explore how these functions can be manipulated. In this article, we’ll delve into the
concept of parent functions, the different types of transformations, and provide a comprehensive
answer key that illustrates these concepts in action.

Understanding Parent Functions

Parent functions are the simplest forms of functions in their respective categories. They serve as the
building blocks for more complex functions. Here are some common parent functions:

. Linear Function: \( f(x) = x\)

. Quadratic Function: \( f(x) = x"2)

. Cubic Function: \( f(x) = x~3\)

. Absolute Value Function: \( f(x) = |x]|\)

. Square Root Function: \( f(x) = \sqrt{x}\)

. Exponential Function: \( f(x) = a”~x\) (where \(a > 0))

. Logarithmic Function: \( f(x) = \log_a(x) \) (where\(a > 01))

. Trigonometric Functions: e.g., \( f(x) = \sin(x), f(x) = \cos(x) \)
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Each of these functions has unique characteristics, such as the shape of their graphs, their domain,
and their range. Understanding these parent functions is essential for mastering more complex
mathematical concepts.

Types of Transformations

Transformations modify the appearance and characteristics of parent functions in various ways. There
are four primary types of transformations:

1. Translations: Shifting the graph horizontally or vertically.

- Vertical Translation: Adding or subtracting a constant \( k \) from the function.

- Example: \( f(x) + k\) shifts the graph up if \( k > 0\) and down if \( k < 0\).

- Horizontal Translation: Adding or subtracting a constant \( h'\) to the input \( x\).
- Example: \( f(x - h) \) shifts the graph right if \(h > 0\) and leftif \(h < 0).

2. Reflections: Flipping the graph over a specific axis.
- Reflection over the x-axis: Multiplying the function by -1: \( -f(x) \).
- Reflection over the y-axis: Replacing \( x \) with \( -x \): \( f(-x) \).

3. Stretching and Shrinking: Changing the size of the graph.



- Vertical Stretch/Shrink: Multiplying the function by a constant \( a\).

- Example: \( af(x) \) will stretch the graph vertically if \( |a] > 1\) and shrink it if \( 0 < |a] < 1\).

- Horizontal Stretch/Shrink: Multiplying the input by a constant \( b \).

- Example: \( f(bx) \) will shrink the graph horizontally if \( |b|] > 1\) and stretch it if \( 0 < |b] < 1).

4. Combinations: Applying multiple transformations simultaneously.
- A function can be altered by combining translations, reflections, and stretches/shrinks.

Example of Transformations on Parent Functions

To illustrate how transformations work, let’s take the parent function \( f(x) = x~2\) (the quadratic
function) and apply various transformations.

1. Vertical Shift:
- Original: \( f(x) = x~2)
- Transformed: \( f(x) = x~2 + 3) (shifts the graph up by 3)

2. Horizontal Shift:
- Original: \( f(x) = x"2)
- Transformed: \( f(x) = (x - 2)"2\) (shifts the graph to the right by 2)

3. Reflection:
- Original: \( f(x) = x~2)
- Transformed: \( f(x) = -x"~2\) (reflects the graph over the x-axis)

4. Vertical Stretch:
- Original: \( f(x) = x~2)
- Transformed: \( f(x) = 2x"2\) (stretches the graph vertically by a factor of 2)

5. Horizontal Shrink:
- Original: \( f(x) = x"2)
- Transformed: \( f(x) = (2x)"~2 = 4x"2 ) (shrinks the graph horizontally by a factor of 1/2)

6. Combination of Transformations:

- Original: \( f(x) = x"2)

- Transformed: \( f(x) = -2(x - 3)"~2 + 4) (reflects over the x-axis, stretches vertically by a factor of 2,
shifts right by 3, and shifts up by 4)

Answer Key for Transformations

To solidify your understanding, here is an answer key for transformations on selected parent
functions. For each transformation, we will indicate the type and describe the effect on the graph.

1. Parent Function: \( f(x) = x\) (Linear)
- Transformation: \( f(x) + 2\)
- Type: Vertical Translation



- Effect: Shifts the line up by 2 units.

2. Parent Function: \( f(x) = x~2\) (Quadratic)

- Transformation: \( f(x - 4) \)

- Type: Horizontal Translation

- Effect: Shifts the parabola to the right by 4 units.

3. Parent Function: \( f(x) = |x| \) (Absolute Value)
- Transformation: \( -f(x) \)

- Type: Reflection

- Effect: Flips the V-shape over the x-axis.

4. Parent Function: \( f(x) = \sqrt{x} \) (Square Root)
- Transformation: \( 3\sqrt{x} \)

- Type: Vertical Stretch

- Effect: Stretches the graph vertically by a factor of 3.

5. Parent Function: \( f(x) = \sin(x) \) (Trigonometric)

- Transformation: \( f(2x) \)

- Type: Horizontal Shrink

- Effect: Compresses the sine wave horizontally by a factor of 1/2.

6. Parent Function: \( f(x) = e~x\) (Exponential)
- Transformation: \( f(x) - 5\)

- Type: Vertical Translation

- Effect: Shifts the entire graph down by 5 units.

7. Parent Function: \( f(x) = \log(x) \) (Logarithmic)
- Transformation: \( \log(x + 1) \)

- Type: Horizontal Translation

- Effect: Shifts the graph to the left by 1 unit.

Conclusion

Understanding 2 7 parent functions and transformations answer key is essential in the study of
mathematics, particularly in algebra and calculus. Mastering parent functions provides a strong
foundation for understanding more complex functions and their behaviors when transformed. Through
translations, reflections, stretches, and shrinks, we can manipulate these functions to fit various
scenarios and applications. By practicing these transformations and referring to the provided answer
key, learners can develop a deeper comprehension of how mathematical functions operate and

interact with one another.

Frequently Asked Questions



What are the parent functions represented by '2' and '7' in
the context of transformations?

The '2' typically represents a quadratic function, f(x) = x~2, while '7' may refer to a linear function,
f(x) = x. In transformations, these functions can be manipulated through various operations.

How does a vertical stretch by a factor of 2 affect the parent
function f(x) = x*2?

A vertical stretch by a factor of 2 changes the function to f(x) = 2x”~2, making it narrower as the
output values are doubled for each input.

What effect does adding 7 to the parent function f(x) = x
have?

Adding 7 to the function results in a vertical shift upwards, changing the function to f(x) = x + 7,
which moves the entire graph up by 7 units.

What transformation is represented by f(x) = 2(x - 3)"2 + 7?

This transformation involves a horizontal shift to the right by 3 units, a vertical stretch by a factor of
2, and a vertical shift upward by 7 units.

How do transformations affect the domain and range of the
parent functions 2 and 7?

Transformations may alter the range of the functions, while the domain typically remains the same.
For example, f(x) = 2x™2 has a domain of all real numbers but a range of [0, ») due to the vertical
stretch.

What is the result of reflecting the function f(x) = 2x™2 across
the x-axis?

Reflecting the function across the x-axis changes it to f(x) = -2x”2, which flips the graph upside
down, inverting all output values.

Can you explain the significance of '2' and '7' in the context of
transformations?

'2' often indicates a vertical stretch or compression depending on its placement, while '7' typically
represents a vertical shift. Together, they help define how the graph's shape and position change.

What is the general formula for transformations of parent
functions like 2 and 7?

The general formula for transforming parent functions is f(x) = a(x - h)~2 + k, where 'a' indicates



vertical stretch/compression, 'h' is the horizontal shift, and 'k' is the vertical shift.
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