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Introduction

Understanding how transformations affect a function's graph is fundamental in algebra and calculus. When a
point lies on a graph of a function, applying transformations such as scaling vertically or horizontally
alters the position of the points on the graph. In this article, we will explore how to determine the
corresponding point for the function \( \frac{1}{2} F(x) \) given a specific point on \( F(x) \). Specifically, if
the point (1, –8) lies on the graph of \( F(x) \), what point corresponds to this on the graph of \( \frac{1}{2}
F(x) \)?

---

Understanding the Given Point and Function

The Known Point: (1, –8)

The point (1, –8) on the graph of \( F(x) \) indicates that:

\[
F(1) = -8
\]

This means, when the input \( x = 1 \), the output of the function \( F(x) \) is –8.

The Transformation: \( \frac{1}{2} F(x) \)

The transformation involves multiplying the original function \( F(x) \) by \( \frac{1}{2} \). This is a vertical
compression of the graph by a factor of 2.

Mathematically:

\[
g(x) = \frac{1}{2} F(x)
\]

for all \( x \).

---



Effect of the Transformation on the Graph

Vertical Scaling and Compression

Multiplying the function by \( \frac{1}{2} \) reduces the output values of the function by half. This
transformation:

- Does not affect the \( x \)-coordinate of points on the graph.
- Multiplies the \( y \)-coordinate of each point by \( \frac{1}{2} \).

Implications for the Known Point

Since the original point is (1, –8):

\[
F(1) = -8
\]

The corresponding point on \( g(x) = \frac{1}{2} F(x) \) will be:

\[
g(1) = \frac{1}{2} \times F(1) = \frac{1}{2} \times (-8) = -4
\]

Thus, the point on \( g(x) \) corresponding to (1, –8) on \( F(x) \) is (1, –4).

---

Step-by-Step Solution Process

Step 1: Identify the known point on \( F(x) \)

- The point is \( (x, y) = (1, -8) \), with \( y = F(1) \).

Step 2: Understand the transformation \( y \to \frac{1}{2} y \)

- For the same \( x \), the new \( y \)-value will be:

\[
y' = \frac{1}{2} \times y
\]

Step 3: Calculate the new \( y \)-value

- Substitute \( y = -8 \):



\[
y' = \frac{1}{2} \times (-8) = -4
\]

Step 4: Write the new point

- The corresponding point on \( g(x) = \frac{1}{2} F(x) \):

\[
(1, -4)
\]

---

Generalizing the Transformation

The process described is specific to the given point, but it also illustrates a general principle:

- For a function \( y = F(x) \), if a point \( (x, y) \) lies on its graph, then for the transformed function \( y = k
\times F(x) \):

\[
\text{Corresponding point} = (x, k \times y)
\]

- In our case, \( k = \frac{1}{2} \).

Therefore:

\[
\text{If } (x, y) \in \text{graph of } F(x), \text{ then } (x, \frac{1}{2} y) \in \text{graph of } \frac{1}{2}
F(x).
\]

---

Additional Examples and Practice

Example 1: Original point (2, 10)

- For \( F(2) = 10 \), the corresponding point on \( \frac{1}{2} F(x) \):

\[
(2, \frac{1}{2} \times 10) = (2, 5)
\]

Example 2: Original point (-3, 6)



- For \( F(-3) = 6 \), the corresponding point:

\[
(-3, \frac{1}{2} \times 6) = (-3, 3)
\]

Practice Exercise

- If \( F(4) = -12 \), what is the corresponding point on \( \frac{1}{2} F(x) \)?

Solution:

\[
(4, \frac{1}{2} \times -12) = (4, -6)
\]

---

Graphical Interpretation

Understanding the effect of the transformation graphically enhances comprehension. When you graph \( F(x) \),
points are plotted with their respective \( y \)-values. Applying \( \frac{1}{2} F(x) \) compresses the graph
vertically, bringing all points closer to the \( x \)-axis by half. This results in:

- The same \( x \)-coordinates as before.
- \( y \)-coordinates scaled by \( \frac{1}{2} \).

This transformation does not alter the \( x \)-intercepts, but it reduces the magnitude of the \( y \)-values,
making the graph appear “squished” vertically.

---

Conclusion

In summary, given a point on the graph of a function \( F(x) \), finding the corresponding point on \( \frac{1}{2}
F(x) \) involves:

1. Keeping the same \( x \)-coordinate.
2. Multiplying the original \( y \)-value by \( \frac{1}{2} \).

Applying this process to the known point (1, –8), the corresponding point on \( \frac{1}{2} F(x) \) is (1, –4).

This principle is fundamental in understanding how scalar transformations affect the graph of a function and is
a stepping stone to more complex transformations involving shifts, reflections, and stretches. Mastery of
these concepts enables students to analyze and sketch transformed functions with confidence.

Frequently Asked Questions



If the point (1, -8) lies on the graph of f(x), what is the corresponding point
on the graph of (1/2)f(x)?

The corresponding point on (1/2)f(x) is (1, -4), because multiplying the y-value by 1/2 gives -8 1/2 = -4.

How do you find the point on (1/2)f(x) when given a point on f(x)?

To find the point on (1/2)f(x), keep the same x-coordinate and multiply the y-value of the original point by
1/2. So, for (1, -8), it becomes (1, -4).

What is the effect of multiplying f(x) by 1/2 on the graph?

Multiplying f(x) by 1/2 compresses the graph vertically toward the x-axis by a factor of 2, reducing all y-
values by half.

Given a point (a, b) on f(x), what is the corresponding point on (1/2)f(x)?

The corresponding point is (a, b/2). For example, if (1, -8) is on f(x), then on (1/2)f(x), it is (1, -4).

If the original point on f(x) is (1, -8), what would be the x and y
coordinates of the point on (1/2)f(x)?

The x-coordinate remains the same at 1, and the y-coordinate becomes -4 after halving, so the point is (1, -4).

Additional Resources
Given That (1, -8) Is On The Graph Of F(x), Find The Corresponding Point For The Function 1/2 F(x)

Understanding how to manipulate functions and interpret their points is a fundamental skill in algebra and
calculus. When you are told "Given That (1, -8) Is On The Graph Of F(x)," it sets the stage for exploring
how the function behaves and how transformations affect its graph. In particular, calculating the
corresponding point on (1/2) F(x) involves understanding what happens when the original function is scaled
vertically by a factor of 1/2. This guide will walk you through the process step-by-step, providing clarity
on the concepts involved and practical tips for solving similar problems.

---

Introduction to Functions and Points

Before diving into the problem, it’s essential to understand some basic concepts:

- Function Point: A point (x, y) is on the graph of a function F(x) if, when you substitute x into the function,
you get y.
- Transformation of Functions: Modifying a function often involves changing its graph through shifts,
stretches, compressions, or reflections.

In our specific case, we are given a point on the original function, and we need to find the corresponding point on
a transformed function.

---

The Given Data and Its Significance

Given: (1, -8) is on the graph of F(x).



This means:
- When x = 1, F(1) = -8.

This is our starting point. The problem asks us to find the point on the graph of (1/2) F(x) corresponding to
the same x-value, i.e., x = 1.

---

Understanding the Transformation: From F(x) to (1/2) F(x)

The transformation from F(x) to (1/2) F(x) involves multiplying the original function's output by 1/2. This is
a vertical compression or scaling of the graph.

What does multiplying by 1/2 do?

- It scales the y-values of the original function by a factor of 1/2.
- If F(x) produces a certain y-value, then (1/2) F(x) produces a y-value that is half as large.

Visualizing the Transformation

Imagine the original graph of F(x). At the point (1, -8), the graph dips down to -8 at x=1. When you apply the
transformation to get (1/2) F(x):

- The point at x=1 will have a y-value of (1/2) (-8) = -4.

This results in a vertical compression of the graph towards the x-axis.

---

Step-by-Step Solution

Step 1: Recognize the Known Point

From the problem:
- Original point: (1, -8)
- Function value at x=1: F(1) = -8

Step 2: Apply the Transformation

For any x, the transformed function is:
- G(x) = (1/2) F(x)

Given that at x=1:
- F(1) = -8

Therefore,
- G(1) = (1/2) F(1) = (1/2) (-8) = -4

Step 3: Write the Corresponding Point

The corresponding point on G(x) (which is (1/2) F(x)) is:
- (1, -4)

This is because the x-coordinate remains the same, but the y-coordinate is scaled by 1/2.

---

Generalization: How to Find Corresponding Points for Similar Transformations



This problem is representative of a broader class of function transformations. Here are some common types and
how to handle them:

1. Vertical Scaling

- Transformation: y = a F(x)
- Effect: Scales the graph vertically by a factor of |a|.
- If |a| > 1: vertical stretch.
- If 0 < |a| < 1: vertical compression.
- Corresponding point: (x, a F(x)).

2. Horizontal Scaling

- Transformation: y = F(bx)
- Effect: Compresses or stretches the graph horizontally.
- Corresponding point: (x, F(bx)).

3. Translations

- Vertical shift: y = F(x) + c shifts the graph up or down.
- Horizontal shift: y = F(x - h) shifts the graph left or right.

---

Additional Practice Problems

To deepen understanding, consider these practice scenarios:

- If (2, 5) is on F(x), find the point on 3 F(x) at x=2.
- If (–1, 7) is on F(x), find the point on F(x) + 4 at x=–1.
- If (0, –3) is on F(x), find the point on F(2x) at x=0.5.

---

Summary of Key Concepts

- Given a point (x, y) on F(x), the point on k F(x) at the same x-value is (x, k y).
- When scaling vertically by a factor of 1/2, the y-value is multiplied by 1/2.
- The x-value remains unchanged during vertical scaling.
- Recognizing the effect of transformations on the graph helps in quickly identifying corresponding points.

---

Final Thoughts

Understanding how transformations affect functions and their points is a cornerstone of graph analysis. In
this specific problem, recognizing that multiplying the entire function by 1/2 causes a vertical compression
simplifies the process of finding corresponding points. Remember to always analyze the type of transformation
involved, determine how it affects the function's output, and then apply that understanding to find the new
points. With practice, these concepts become intuitive, enabling quick and accurate graph analysis in various
mathematical contexts.

---

In conclusion, given that (1, -8) is on the graph of F(x), the corresponding point on the graph of (1/2) F(x) at
x=1 is (1, -4). This straightforward application of scaling principles can be extended to more complex
transformations, forming a fundamental part of your algebraic toolkit.
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