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When analyzing points on a curve, one of the fundamental tasks is to identify a formula that
accurately describes the relationship between the variables involved. Given two specific points, A =
(1, 1/2) and B = (1, 8), the challenge is to find a function that passes through both these points. In
this article, we will explore methods to determine possible formulas for such a curve, discuss
different types of functions that can fit these points, and analyze the implications of their forms.

Understanding the Given Points and Their Significance

Before diving into formula derivation, it is essential to understand the nature of the points provided.

Coordinates of the Points

Point A: (x = 1, y = 1/2)

Point B: (x = 1, y = 8)

At first glance, both points share the same x-coordinate, x = 1, but have different y-values. This
indicates that at x = 1, the function would have to take on two different y-values, which is impossible
for a standard function that assigns exactly one output to each input. Therefore, the curve passing
through these points cannot be a traditional function y = f(x) in the strictest sense.

Implication of the Same x-Coordinate

This key observation suggests that the points may not lie on a function y = f(x), but rather on a
relation or a curve that is not a function in the strict mathematical sense. Alternatively, these points
could be on different branches of a multi-valued relation or on a parametric curve.

Approaches to Formulate a Curve Through the Points



Given the challenge posed by identical x-coordinates but different y-values, several approaches can
be considered to find a suitable formula or relation.

1. Using a Parametric Equation

Instead of seeking a function y = f(x), one can define a parametric curve with a parameter t, where:

x = x(t)

y = y(t)

For example, choosing a parameter t such that:

- When t = t_A, (x(t_A), y(t_A)) = (1, 1/2)
- When t = t_B, (x(t_B), y(t_B)) = (1, 8)

This allows the x-coordinate to be constant at 1 for different parameter values, resulting in a vertical
line at x = 1, which passes through both points.

Sample parametric equations:

- x(t) = 1
- y(t) = some function that takes different values at different t's, e.g., y(t) = t, with t_A = 1/2, t_B = 8

This describes a vertical line at x = 1, passing through y = 1/2 and y = 8.

2. Constructing a Multi-Valued Relation

Since a traditional function cannot assign two different y-values to the same x, the relation can be
considered as a set of points or a multivalued relation:

- The set of points: {(1, 1/2), (1, 8)}

This can be represented as the union of two functions or as a relation.

3. Using a Piecewise Function

If the curve is to be a function, then at x = 1, it cannot take both y-values simultaneously. Instead,
one can define a piecewise function:

```math
f(x) =
\begin{cases}



1/2, & \text{if } x = 1 \text{ on the first branch} \\
8, & \text{if } x = 1 \text{ on the second branch}
\end{cases}
```

But this is not continuous or differentiable at x = 1, and it only describes the points, not a continuous
curve.

Possible Formulas for a Curve Passing Through the
Points

Given the above considerations, what are some possible formulas or relations that include these
points?

1. Vertical Line Equation

The simplest relation passing through both points is the vertical line:

```math
x = 1
```

This line contains both points and is a valid relation, though not a function in the traditional sense.

2. A Constant x with Multiple y-Values

As a relation:

```math
\{ (x, y) | x = 1, y \in \{1/2, 8\} \}
```

This is a set of points or a vertical line segment if extended.

3. Parametric or Piecewise Functions

- Parametric form:

```math
x(t) = 1
\quad
y(t) = t



\quad
t \in \{1/2, 8\}
```

- Piecewise function:

```math
f(x) =
\begin{cases}
1/2, & x=1 \text{ on branch 1} \\
8, & x=1 \text{ on branch 2}
\end{cases}
```

- Alternative continuous functions that do not pass through both points at the same x but
approximate the points over different x-values.

Constructing Continuous Curves That Approximate the
Points

If the goal is to find a continuous function passing near or through these points, various polynomial,
exponential, or logarithmic functions can be employed.

1. Polynomial Functions

A polynomial function y = P(x) that passes through two points with different y-values at the same x-
value is impossible unless it is not a function at that point. But if the points are at different x-values,
then polynomial interpolation methods like Lagrange interpolation can be used.

Example:

Suppose we have two points with different x-values, say, (x1, y1) and (x2, y2). The polynomial
passing through these points is:

```math
P(x) = y_1 \frac{x - x_2}{x_1 - x_2} + y_2 \frac{x - x_1}{x_2 - x_1}
```

But since both points share the same x-value, this method doesn't directly apply.

2. Alternative Curves: The Vertical Line

Given the points share the same x-value, the most straightforward "curve" is the vertical line at x=1:



```math
x = 1
```

which visually and geometrically contains both points.

Summary and Practical Implications

To summarize, the points A = (1, 1/2) and B = (1, 8) cannot be both on a single function y = f(x)
because they have the same x-value but different y-values. The only way to describe these points as
part of a curve or relation is to recognize that they lie on a vertical line at x = 1.

Key points include:

- The simplest relation passing through both points is the vertical line:

```math
x = 1
```

- If a function is required, then the points cannot both be on the same function at x=1, but they can
be on different branches or parts of a multivalued relation.

- For modeling purposes, if you want a smooth curve passing near these points, you could consider
polynomial or other functions that approximate the behavior over a range of x-values but not at the
same x.

- Parametric equations provide flexibility in representing points with the same x-value but different
y-values, highlighting the importance of understanding the nature of the relation.

In conclusion, the most straightforward formula that includes both points is the vertical line:

```math
x = 1
```

Alternatively, if you are seeking a function or a curve that passes through these points considering
different x-values, more context is necessary to determine an appropriate formula. Recognizing the
geometric implications of the points’ coordinates is essential before selecting or constructing the
most suitable curve.

---

If you need to model a specific phenomenon or require a continuous function passing through similar
points with different x-values, consider exploring polynomial interpolation, spline functions, or
parametric equations tailored to your data.



Frequently Asked Questions

What type of functions could fit the points A = (1, 1/2) and B =
(1, 8) on a curve?
Since both points share the same x-coordinate but have different y-values, a vertical line x=1 passes
through both points. However, for a typical curve, you might consider functions that are defined at
x=1 and produce different y-values, such as a piecewise function or a non-vertical function with a
domain that includes x=1 but with different y-values at different points.

Can you provide a simple polynomial formula that passes
through points A and B?
Given only two points, a linear function such as y = m x + c can be constructed. However, since the
x-coordinate is the same for both points, a polynomial passing through both points cannot be a
regular function unless it's a vertical line x=1. Alternatively, a piecewise or parametric approach can
be used to model the curve.

Is it possible to find a function that passes through both
points with the same x-coordinate?
No, in the realm of functions, each input x corresponds to a single output y. Since both points have
x=1 but different y-values, the graph cannot be a function at x=1 unless it is a vertical line, which is
not a function in the traditional sense.

What is a possible parametric formula that includes both
points?
A simple parametric approach is to set x(t) = 1 for all t, and define y(t) as a piecewise or a function
that takes y=1/2 at t= t1 and y=8 at t= t2, such as y(t) = (1/2) + (7/2) (t - t1)/(t2 - t1).

How can I generalize a formula to include these points on a
curve?
One way is to use a piecewise function or a parametric form that explicitly includes the points.
Alternatively, if you want a smooth function passing through both, you might consider a quadratic or
higher-degree polynomial that interpolates the points, but since both points share the same x, this is
impossible unless you introduce a different variable or parametrize the curve.

What is an example of a possible formula considering the
points are on a curve?
If we interpret 'curve' broadly, a possible formula is a parametric representation such as x(t) = 1,
y(t) = (1/2) + (7/2) t, with t varying over some interval, so that at t=0, the point is (1, 1/2), and at
t=1, the point is (1, 8). This models a vertical line segment parametrically.



Additional Resources
Consider The Two Points A = (1, 1/2) And B = (1,8) To Be Points On The Curve — this intriguing
problem invites us to explore the fascinating world of curve equations and how specific points can
influence their form. Whether you're a student delving into calculus, a professional mathematician,
or a curious enthusiast, understanding how to derive a possible formula for a curve passing through
given points is a vital skill. In this guide, we will walk through the process step-by-step, providing
clear explanations and practical methods to arrive at a plausible formula that accommodates points
A and B on the same curve.

---

Understanding the Problem

Before jumping into formulas, it’s essential to clarify what the problem entails. We are given two
points:

- A = (1, 1/2)
- B = (1, 8)

and asked to give a possible formula for a curve passing through both of these points.

Key Observations:

- Both points share the same x-coordinate, x = 1.
- The y-values at this x-coordinate are 1/2 and 8, which are quite different.

This immediately suggests that the curve, at least at x = 1, must intersect the vertical line x = 1 at
two different y-values.

However, in the realm of standard functions (like y = f(x)), a single x-value cannot map to two
different y-values unless the curve is not a function in the strict sense (e.g., it could be a relation or a
curve with multiple branches).

Given this, our goal becomes clearer: find a curve that contains both points, recognizing that the
curve may be a relation or a multi-valued function.

---

Clarifying the Nature of the Curve

1. Are we looking for a function y = f(x)?

- Since points A and B share the same x-coordinate but have different y-values, they cannot both be
on a single-valued function y = f(x) unless the curve is not a function in the strict sense.

2. Are we seeking a relation?

- Yes. Many types of curves or relations can pass through points with the same x-coordinate but
different y-values.



3. What types of curves could fit?

- Vertical lines: but a vertical line at x=1 would have all points with x=1, which would include both
points, but with a single y-value unless multiple points are considered.

- Piecewise functions or relations.

- Implicit curves.

4. Approach for a general formula:

- Since the question asks for “a possible formula,” we can choose a form that accommodates both
points, even if it’s not a standard function.

---

Developing a Possible Formula

Strategy:

- Use polynomial forms (e.g., quadratic, cubic) that can pass through both points.
- Recognize that both points share x=1, which simplifies evaluation at that point.
- Construct a polynomial passing through both points, then check if it can satisfy the conditions.

---

Step-by-Step Guide to Find a Possible Formula

Step 1: Choose the form of the curve

Given the points, a quadratic polynomial:

\[ y = ax^2 + bx + c \]

is a common starting point because it can pass through any three points. Since only two points are
given, we have infinite possibilities, but for simplicity, we can choose a quadratic that passes
through both points.

Step 2: Set up the equations

Plug in the points into the quadratic:

- At A = (1, 1/2):

\[
a(1)^2 + b(1) + c = \frac{1}{2}
\]

\[
a + b + c = \frac{1}{2} \quad \text{(Equation 1)}
\]



- At B = (1, 8):

\[
a(1)^2 + b(1) + c = 8
\]

\[
a + b + c = 8 \quad \text{(Equation 2)}
\]

Step 3: Analyze the system

Comparing Equations 1 and 2:

\[
a + b + c = \frac{1}{2}
\]
\[
a + b + c = 8
\]

which cannot both be true unless the polynomial is not a function at x=1. This reveals a key point: a
quadratic passing through both points with the same x-coordinate but different y-values does not
exist as a function.

Conclusion:

- Since the points share x=1 but have different y-values, any polynomial function passing through
both points must be multi-valued at x=1, or we need to consider relations or non-function curves.

---

Alternative: Using a Rational or Piecewise Function

To construct a curve passing through both points at the same x-value but with different y-values,
consider a rational function or an implicit relation.

Example: Rational function

Suppose we define:

\[
y = \frac{A}{x - x_0} + y_0
\]

which can have vertical asymptotes and multiple y-values at a single x-value.

---

A Practical Possible Formula



Given the complexity, one straightforward approach is to construct a relation that includes the
points, such as:

\[
(y - 8)(y - \frac{1}{2}) = 0
\]

which implies that at x = 1, the y-value is either 1/2 or 8. But this is a relation, not a function.

Alternatively, define the curve as the set of points satisfying:

\[
(y - 8)(y - \frac{1}{2}) = 0
\]

which is the union of the lines:

\[
y = 8 \quad \text{or} \quad y = \frac{1}{2}
\]

and both pass through x=1 at respective y-values.

But since this is not interesting as a curve, let's try another approach.

---

Constructing a Family of Curves Passing Through Both Points

Using a quadratic with a parameter:

Suppose we define:

\[
y = a(x - 1)^2 + y_0
\]

where \( y_0 \) is some constant, and \( a \) is a parameter. Let's see if we can find \( a \) such that
the curve passes through both points at x=1:

- At x=1:

\[
y = a(0)^2 + y_0 = y_0
\]

which is the same for both points, so unless \( y_0 \) varies, the quadratic can only pass through one
y-value at x=1.

Thus, to pass through both points with the same x-value but different y-values, we need a different
approach.



---

Final Approach: Defining a Piecewise or Multi-Valued Relation

Given the constraints, a possible relation that passes through both points is:

\[
\boxed{
\text{Curve:} \quad y \in \left\{ \frac{1}{2}, 8 \right\} \quad \text{at} \quad x=1
}
\]

which indicates that at x=1, the curve takes either y=1/2 or y=8.

Alternatively, we can model a vertical line at \( x=1 \):

\[
x=1
\]

which contains both points, but then the "curve" is not a function.

---

Summary of a Possible Formula

Given the points A = (1, 1/2) and B = (1, 8), a possible "curve" that passes through both points is:

Option 1: The vertical line at x=1

\[ x = 1 \]

which contains both points.

Option 2: A relation combining the points

\[
(y - \frac{1}{2})(y - 8) = 0
\]

which passes through both points at x=1 but is not a function in the traditional sense.

Option 3: A piecewise function

\[
f(x) =
\begin{cases}
\frac{1}{2} & \text{if } x=1 \\
\text{some other function} & \text{if } x \neq 1
\end{cases}
\]



---

Final Remarks

In conclusion, the key takeaway is that because the points share the same x-coordinate but have
different y-values, the "curve" passing through them cannot be a single-valued function \( y = f(x) \).
Instead, it must be a relation, a multi-valued set, or a geometric object like a vertical line or union of
lines.

Choosing a formula depends on the context:

- If the goal is to find a curve passing through both points with the same x-coordinate, the vertical
line \( x = 1 \) is the simplest candidate.

- If you need a more complex relation or curve, consider relations like:

\[
(y - 1/2)(y - 8) = 0
\]

which describes the union of two horizontal lines crossing at \( x=1 \).

---

Summary Checklist

- Recognize that points with identical x but different y-values challenge the concept of a function.
- Use relations or multiple branches
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