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Select The Correct Answer.The Function G(x) = X Is Transformed To Obtain
Function H:h(x) = G(x) + 1l.Which statement best describes the transformation
applied to the original function G(x) to produce H(x)? Understanding how
functions are transformed is fundamental in algebra and calculus, as it
allows us to visualize how changes to the function's formula affect its
graph. In this article, we will explore the types of transformations,
interpret the given functions, and identify the correct transformation step-
by-step.

Understanding the Original Function G(x) = x

Before delving into the transformation, it is essential to understand the
base function G(x) = x. This is a basic linear function with a slope of 1 and
passes through the origin (0,0). Its graph is a straight line that makes a
45-degree angle with both axes, with a slope indicating that for every
increase of 1 in x, y increases by 1.

Examining the Transformed Function H(x) = G(x)
+ 1

The transformed function is given as H(x) = G(x) + 1. Since G(x) = X,
substituting gives:

Expression for H(x)
- H(x) =x+1

This indicates that the original function has been modified by adding 1 to
its output.

Graphical Interpretation

- The original graph of G(x) passes through points like (0, 0), (1, 1), (-1,
-1), etc.

- The new graph of H(x) passes through points like (0, 1), (1, 2), (-1, 0),
etc.

This shift in output values suggests a vertical translation.



Types of Function Transformations

Transformations modify the graph of a function in various ways. The main
types include:

Vertical Shifts

- Moving the graph up or down without altering its shape.
- Achieved by adding or subtracting a constant to the function (e.g., f(x) +
k).

Horizontal Shifts

- Moving the graph left or right.
- Achieved by replacing x with x £ h inside the function (e.g., f(x %= h)).

Vertical and Horizontal Scaling

- Stretching or compressing the graph vertically or horizontally.
- Achieved through multiplication by constants (e.g., a f(x) or f(bx)).

Reflections

- Flipping the graph across an axis.
- Achieved by multiplying the function by -1.

Identifying the Transformation in Our Case

Given the function H(x) = G(x) + 1, and knowing G(x) = x, the transformation
involves adding 1 to the output of the original function.

Key Observation

- Since the input x remains unchanged and only the output increases by 1, the
transformation is a vertical translation upward.

Conclusion on the Transformation Type

- Adding a constant to the function's output shifts its graph vertically.

Implications of the Transformation

Understanding the transformation helps in graphing and analyzing functions.



Specifically:

1. The original line y = x passes through the origin.
2. The new line y = x + 1 passes through (0, 1), (1, 2), and (-1, 0).

3. This shift does not affect the slope; the line remains the same in tilt
and steepness.

Summary of Possible Transformations

To ensure clarity, here are common transformations related to the function
G(x):

Vertical translation upward by k: H(x) = G(x) + k

Vertical translation downward by k: H(x) = G(x) - k

Horizontal shift right by h: H(x) = G(x - h)

Horizontal shift left by h: H(x) = G(x + h)

Vertical stretch by factor a: H(x) = a G(x)

Horizontal compression by factor b: H(x) = G(bx)

Reflection across y-axis: H(x)
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Reflection across x-axis: H(x) = -G(x)

Since our H(x) = G(x) + 1, it aligns with the "vertical translation upward"
type.

Answering the Multiple Choice Question

Given the options (which are not explicitly provided here but typically
include the above transformations), the correct answer is:

- Vertical translation upward by 1 unit.

This means the entire graph of G(x) = x shifts upward by 1, resulting in H(x)
= x + 1.



Practical Applications of Understanding
Function Transformations

Knowing how to identify and perform transformations is crucial for:

e Graphing functions efficiently
e Solving equations involving transformations
e Analyzing the effects of changes in functions in real-world contexts

e Designing functions with specific properties or behaviors

Summary

- The original function G(x) = x is a linear function passing through the
origin.

- The function H(x) = G(x) + 1 simplifies to H(x) = x + 1.

- The addition of 1 to G(x) results in a vertical shift upward by 1 unit.
- The transformation does not affect the slope or shape of the original
graph.

- Recognizing such transformations enhances your ability to analyze and
manipulate functions effectively.

Conclusion

Understanding transformations is fundamental in the study of functions. In
this case, the change from G(x) = x to H(x) = G(x) + 1 corresponds to a
simple vertical shift upward by 1. Recognizing this helps in visualizing the
graph and understanding how algebraic modifications reflect in geometric
changes. Whether you're a student, educator, or professional working with
functions, mastering these concepts will significantly improve your
mathematical intuition and problem-solving skills.

Frequently Asked Questions

What type of transformation is applied to G(x) to
obtain H(x) in the function H(x) = G(x) + 1?

A vertical shift upward by 1 unit.



If G(x) = x, what is H(x) when G(x) is transformed
to H(x) = G(x) + 1?
H(x) = x + 1.

Which of the following describes the transformation
from G(x) to H(x): A) Horizontal shift, B) Vertical
shift, C) Reflection, D) Compression?

B) Vertical shift.

How does adding 1 to G(x) affect the graph of the
function?

It shifts the entire graph of G(x) upward by 1 unit.

If G(x) is a linear function, what is the slope of
H(x) = G(x) + 17?

The slope remains the same as that of G(x). It is unchanged by the vertical
shift.

What is the key difference between G(x) and H(x) in
this transformation?

H(x) is shifted 1 unit higher than G(x) without changing its shape.

Does the transformation to obtain H(x) change the
domain or range of G(x)?

The domain remains the same; the range shifts upward by 1 unit.

Which of the following is true about the graphs of
G(x) and H(x): A) They are reflections, B) They are
translations, C) They are scaled, D) They are
inverses.

B) They are translations.

If G(x) is a quadratic function, how does adding 1
affect its graph?

It shifts the entire parabola upward by 1 unit, changing its vertex's y-
coordinate accordingly.



Additional Resources

Transformation: Unlocking the Power of Function Shifts in Mathematics

Introduction to Function Transformation

Mathematics often involves understanding how functions behave under various
modifications. These modifications, or transformations, allow us to
manipulate functions to model real-world scenarios more accurately or to
explore mathematical properties more deeply. Among these transformations,
shifts—both horizontal and vertical-are fundamental tools for graph analysis
and function behavior prediction.

In this context, consider the function \( G(x) = x \), a simple yet powerful
linear function often called the "identity function." When we modify this
function to obtain a new function \( H(x) = G(x) + 1 \), we are performing a
specific transformation. Understanding what this transformation entails is
essential for students, educators, and professionals who rely on precise
function modeling.

Understanding the Original Function: G(x) = Xx

Basic Properties of G(x) = x

The function \( G(x) = x \) is one of the most fundamental functions in
algebra and calculus. Its key properties include:

- Linearity: It is a straight line with a slope of 1.

- Graph: It passes through the origin \((0, 0)\), with a 45-degree angle with
respect to both axes.

- Domain and Range: Both are all real numbers (\( \mathbb{R} \)).

- Symmetry: It is symmetric with respect to the origin (odd function).

This simplicity makes it an excellent baseline for understanding
transformations.



The Transformation: From G(x) to H(x)

Defining the Transformation

The new function \( H(x) \) is defined as:

\ [

H(x) = G(x) + 1

\1

Substituting \( G(x) \):
\ [

H(x) = x + 1

\1

This transformation involves adding a constant to the original function,
which is a classic example of a vertical shift.

What Does Adding a Constant Do?

In function transformations, adding or subtracting a constant relates
primarily to moving the graph vertically:

- Adding a positive constant: Shifts the graph upward.
- Subtracting a constant: Shifts the graph downward.

In our case, the addition of 1 causes the entire graph of \( G(x) = x \) to
move up by 1 unit.

Analyzing the Effects of the Transformation

Graphical Interpretation

The most straightforward way to comprehend the transformation is through
graphing:

- Original graph \( G(x) = x \): passes through \((0, 0)\).
- Transformed graph \( H(x) = x + 1 \): passes through \((0, 1)\).



This shift preserves the shape and slope of the original line but relocates
its position vertically.

Mathematical Implications

The vertical shift affects various properties:

- Intercepts:
- Original \( G(x

) \): y-intercept at \((0, 0)\).
- Transformed \( H(x

) \): y-intercept at \((0, 1)\).

- Slope:
- Both functions maintain a slope of 1, indicating identical steepness and
direction.

- Domain and Range:

- Both functions have the same domain: \( \mathbb{R} \).

- Range of \( G(x) \): \( \mathbb{R} \).

- Range of \( H(x) \): \( \mathbb{R} \), since adding a constant shifts the
range vertically.

Impact on Composite and Inverse Functions

- Composite functions: The shift does not alter the composition's nature but
modifies the output values accordingly.

- Inverse functions:

- \( G™{-1}(x) = x \).

- \( H*{-1}(x) = x - 1 \).

This demonstrates the inverse's shift counterpart, moving down by 1 unit.

The Correct Answer: Which Transformation
Occurs?

Given the options typically associated with function transformations, the key
question is:

"What transformation is applied to \( G(x) = x \) to obtain \( H(x) = G(x) +
1 \)?II

The options generally include:



- Horizontal shift

- Vertical shift

- Reflection

- Scaling (stretching or compressing)

Expert Analysis:

- Horizontal shift involves adding or subtracting inside the function
argument, e.g., \( G(x - ¢) \) or \( G(x + c) \). This shifts the graph left
or right.

- Vertical shift involves adding or subtracting outside the function, as in
\( G(x) + ¢ \) or \( G(x) - ¢ \). This shifts the graph up or down.

- Reflection involves multiplying by -1, which flips the graph across an
axis.

- Scaling involves multiplying the function by a constant, affecting the
steepness or compression.

Since our transformation is:

\ [
H(x) = G(x) + 1
\1

which adds a constant outside the function, the correct transformation is a
vertical shift upward by 1 unit.

Summary of Key Takeaways

- The transformation \( H(x) = G(x) + 1 \) results in a vertical shift
upward.

- The slope remains unchanged; only the y-intercept increases by 1.

- The shape and steepness of the graph stay the same; only the position
shifts.

- This is a fundamental example of how additive constants influence
functions.

Practical Applications and Broader Context

Understanding such transformations is vital across various fields:

- Physics: Modeling objects moving upward with a constant offset.
- Economics: Adjusting cost functions to account for fixed costs.



- Engineering: Shifting signal waveforms vertically.
- Computer Graphics: Moving objects or elements along the vertical axis.

Mastering these concepts enables precise control over function behavior,
vital for both theoretical and applied mathematics.

Conclusion

In the realm of function transformations, the shift from \( G(x) = x \) to \(
H(x) = G(x) + 1 \) exemplifies a classic upward translation. Recognizing this
as a vertical shift-specifically, an upward shift by 1 unit-is crucial for
students and professionals aiming to manipulate and interpret functions
accurately.

This transformation underscores the elegance of mathematical operations: by
simply adding a constant outside the function, you can translate entire
graphs without altering their shape or slope. Such understanding is
foundational for more complex transformations and serves as a stepping stone
toward mastering the art of mathematical modeling.

In essence, the correct answer is that the function \( G(x) = x \) 1is
transformed into \( H(x) = G(x) + 1 \) through a vertical shift upward by 1
unit .
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