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Introduction

Understanding direct variation is fundamental in algebra and mathematics in general. It
describes a relationship between two variables where one variable is proportional to the
other. When studying functions, graphs, and real-world applications such as physics,
economics, and engineering, recognizing direct variation helps in modeling and solving
many problems efficiently.

Today, we will explore a specific problem involving direct variation: given two points, (2, 10)
and (n, 5), how can we find the value of n? Additionally, we'll learn to write the direct
variation equation that relates these points and then solve for the unknown variable. This

comprehensive guide aims to clarify the concept, demonstrate step-by-step solutions, and
provide tips for mastering direct variation problems.

What Is Direct Variation?
Definition of Direct Variation

In mathematics, a direct variation exists when two variables, x and y, are related such that:

\[
y = kx
\]
where:

-\(y\) and \( x\) are variables,
-\( k\) is the constant of variation (also called the constant of proportionality).

This equation indicates that as \( x \) increases or decreases, \( y \) does so proportionally,
maintaining a constant ratio \( k \).

Key Characteristics

- The graph of a direct variation is always a straight line passing through the origin (0,0).
- The constant \( k \) can be found by dividing \( y \) by \( x\) for any point on the line.

- The relationship holds for all points on the line, meaning the ratio \( y/x \) remains
constant.



Understanding the Problem
Given Data

- Point 1:\( (2, 10) )
- Point 2: \( (n, 5)\)

Objective
- Find the value of \( n ),

- Write the direct variation equation that relates the variables,
- Verify the solution.

Step 1: Recognize the Type of Relationship
Since the problem states "A direct variation includes the points (2, 10) and (n, 5)", it implies

that these points lie on the same direct variation line. Therefore, the ratio \( y/x \) remains
constant for both points.

Step 2: Find the Constant of Variation \( k \)
To find \( k\), we can use the known point \( (2, 10) \):

\[
k =\frac{y}{x} = \frac{10}{2} =5
\]

This indicates that the direct variation equation is:

\[
y = 5x
\]

Step 3: Use the Equation to Find \( n\)

Since the point \( (n, 5)\) lies on the same line, substitute \( y = 5) into the equation:

\[
5 = 5 \times n

\]

Solve for\( n\):



\[
n =\frac{5}{5} =1
\]

Therefore,\( n =1).

Step 4: Verify the Solution
Check that the point \( (1, 5) \) satisfies the direct variation equation:

\[
y = 5x \Rightarrowy = 5\times 1 =5
\]

Since the calculated \( y \) matches the given \( y \), the point \( (1, 5)\) indeed lies on the
line, confirming our solution.

Writing the Final Direct Variation Equation
Based on the calculations, the direct variation equation is:

\[
\boxed{y = 5x}

\]

This equation models the relationship between \( x \) and \( y \) for the points on this line.
Any point \( (x, y) \) on this line will satisfy the equation.

Additional Insights and Applications
Practical Examples of Direct Variation

- Speed and Distance: If speed varies directly with time, then distance traveled is
proportional to time.

- Cost and Quantity: The total cost is directly proportional to the number of items
purchased, assuming a constant price per item.

- Physics: The force exerted by a spring is directly proportional to its extension (Hooke's
Law).

Importance of Recognizing Direct Variation

- Simplifies calculations and predictions.

- Helps in creating models for real-world situations.

- Provides a foundation for understanding other types of variation, such as inverse
variation.



Common Mistakes to Avoid

- Assuming the line passes through the origin when it might not. In direct variation, the line
does pass through the origin by definition.

- Misidentifying the constant \( k'\). Always verify by calculating \( y/x\) for multiple points.
- Incorrectly solving for \( n \). Be sure to substitute correctly into the equation and solve
algebraically.

Summary

In this problem, we examined how to determine the unknown \( n'\) in a direct variation
problem involving two points. The steps involved were:

1. Recognizing the relationship as a direct variation.

2. Calculating the constant of variation \( k \) using a known point.
3. Writing the direct variation equation \( y = kx ).

4. Substituting the known \( y \) and solving for \( n\).

5. Verifying the solution.

The key takeaway is that in direct variation problems, understanding the constant ratio and
the proportional relationship simplifies the process of finding unknown variables and writing
equations.

Final Remarks

Mastering direct variation concepts enhances problem-solving skills across mathematics
and science disciplines. Practice with different sets of points and contexts to develop
intuition and confidence. Remember, always verify your solutions by substituting back into
the original equation. With consistent practice, recognizing and solving direct variation
problems will become straightforward and intuitive.

Keywords for SEO Optimization

- Direct variation

- Find N in direct variation

- Write and solve direct variation equation
- Proportional relationships

- Algebra problems

- Mathematical modeling

- Linear equations

- Constant of proportionality

- How to identify direct variation

- Solving for N in variation problems



Frequently Asked Questions

How do you determine the value of n in a direct
variation given the points (2, 10) and (n, 5)?

You set up the direct variation equation y = kx, find the constant k using one point, then
solve for n using the second point.

What is the first step to find n in the points (2, 10) and
(n, 5) for a direct variation?

Calculate the constant of variation k using the point (2, 10): k = y/x = 10/2 = 5.

How do you write the direct variation equation from the
given points?

Using the constant k = 5, the equation is y = 5x.

What is the value of n when (n, 5) lies on the liney =
5x?

Substitutey =5intoy =5x: 5 =5n,son = 1.

Why is the constant of variation important in solving
this problem?

It allows us to write the direct variation equation and find the missing value n by relating y
and x directly.

Can the points (2, 10) and (n, 5) be on the same line if n
is not 1? Why or why not?

No, because with the constant k = 5, the point (n, 5) must have n = 1 to satisfy y = 5x;
otherwise, they are not on the same line.

What is the general formula for a direct variation, and
how is it applied here?

The general formula is y = kx. Here, k = 5, so the specific equation is y = 5x, which we use
to find n.

If the points were (2, 10) and (n, 5), what would happen



if the calculated n was not an integer?

It would suggest the points do not lie on the same direct variation line unless n is fractional,
which is acceptable if consistent with the equation y = 5x.

What is the final answer for n in this problem, and how
is it verified?

n = 1, verified by substituting into y = 5x: when y=5, x=1, consistent with the point (1, 5).

Additional Resources

Understanding Direct Variation: A Comprehensive Guide with Practical Example

When exploring the fundamentals of algebra and functions, the concept of direct variation
is a pivotal topic. It describes a relationship where one variable increases or decreases in
direct proportion to another. This idea is foundational not only in mathematics but also in
real-world applications such as physics, economics, and engineering. In this detailed
review, we will delve into the concept of direct variation, analyze a specific problem
involving points (2, 10) and (n, 5), find the unknown value of n, and formulate the
corresponding direct variation equation. Through this process, you'll gain a thorough
understanding of how to approach similar problems methodically and confidently.

What is Direct Variation?

Definition and Explanation

Direct variation describes a relationship between two variables, say x and y, where the ratio
of y to x is constant. Mathematically, this relationship can be expressed as:

\[y = kx\]

where:
-\(y\) and \( x\) are variables,
-\( k) is the constant of variation or proportionality.

Key Characteristics of Direct Variation:

- The graph of a directly varying relationship is a straight line passing through the origin
\((0, O)).

- The constant \( k \) represents the rate of change or slope of the line.

- The relationship holds true for all pairs \((x, y)\) satisfying the equation.

Real-World Examples of Direct Variation:
- The distance traveled over time at a constant speed.
- The cost of apples proportional to the number of apples bought.



- The amount of work done proportional to the number of workers.

Understanding the Given Points: (2,10) and (n,5)

Let's now analyze the specific points involved in our problem:

- Point 1:\((2, 10)\)
- Point 2: \((n, 5)\)

These points suggest a relationship between two variables, which we suspect to be a direct

variation. Our goal is to find the value of \( n\) such that these points satisfy the direct
variation relationship.

Step-by-Step Approach to Find \( n )

Step 1: Assume a direct variation relationship

Since the problem states that the points are included in a direct variation, the general form
is:

\[y = kx\]

which means:

\[y 1 =kx 1\quad\text{and}\quady 2 =k x 2\]
for points \((x_1, y_1)\) and \((x_2, y_2)\).

Step 2: Use the known point to find the constant \( k\)
Using the point \((2, 10)\):

\[ 10 = k \times 2 \]

Solve for \( k\):

\[ k =\frac{10}{2} =5\]

This indicates that the constant of variation is\( k = 5).
Step 3: Use the constant \( k'\) to find \( n\)

Now, consider the second point \((n, 5)\). Since the points are on the same direct variation



line:

\[y = kx\]

\[ 5 =5 \times n\]

Solve for \( n\):

\[ n =\frac{5}{5} =11\]

Result: The value of \( n\) is 1.

Formulating and Solving the Direct Variation
Equation

Having determined the constant of variation, we can now write the complete direct
variation equation and verify the solution.

Step 1: Write the general form

\[ y = 5x\]

This is the direct variation equation consistent with the points.

Step 2: Verify the point \((n, 5)\) with \( n=1)

Substitute \( x =1 \):
\[y =5 \times 1 =5]

which matches the point \((1, 5)\), confirming our solution.

Deeper Insights into Direct Variation

Understanding the Slope and Constant of Variation

In the context of the equation \(y = kx \):
- The slope is \( k), representing how much \( y \) increases per unit increase in \( x\).



- The constant of variation is a measure of proportionality, illustrating that the relationship
between the variables is linear and passes through the origin.

Graphical Representation

Plotting the points \((2, 10)\) and \((1, 5)\) on a coordinate plane:

- The line connecting these points passes through the origin.

- The slope of the line is \( \frac{10 - 5}{2 - 1} = \frac{5}{1} = 5), consistent with our
constant \( k\).

Implications and Applications
Understanding this relationship helps in various contexts:
- Calculating unknown quantities when proportionality exists.

- Predicting values based on known data points.
- Recognizing relationships in data sets that demonstrate direct variation.

Extending the Concept: What if the points didn't
align perfectly?

In real-world data, points may not perfectly fit a straight line, indicating that the
relationship isn't a perfect direct variation, or there may be measurement errors. In such
cases:

- Use statistical methods like linear regression to find the best-fit line.

- Determine the best estimate for \( k \) based on the data.

However, in the context of this problem, the points are explicitly stated to be part of a
direct variation, simplifying the process to straightforward algebra.

Common Mistakes and Clarifications

Mistake 1: Assuming \(y = kx + c)

This form resembles the equation of a general linear relationship, not a direct variation. For
direct variation, the graph must pass through the origin, so\( c = 0).

Mistake 2: Miscalculating \( n\)

Always verify the constant \( k \) first before solving for \( n\). If you incorrectly assume \( k
\), your calculation for \( n\) will be invalid.

Clarification:



In the problem, the point \((n, 5)\) must satisfy the equation \( y = 5x\). Therefore,
substituting \( y=5\):

\[ 5 = 5 \times n \Rightarrow n=1]

Summary and Key Takeaways

- Direct variation is a proportional relationship between two variables, expressed as\(y =
kx'\).

- The constant of variation \( k'\) can be found using known points.

- To find an unknown point \( (n, 5) \), substitute into the variation equation.

- Graphically, the relationship is a straight line passing through the origin with slope \( k \).

In conclusion:

Given the points \((2, 10)\) and \((n, 5)\), the direct variation equation is:

\[y = 5x\]

and the value of \( n\) is:

\[ \boxed{1} \]

This problem exemplifies the importance of understanding fundamental principles, applying
algebraic reasoning, and verifying solutions systematically. Mastering these techniques

equips students and professionals to analyze proportional relationships confidently and
accurately across various disciplines.

Final Note: Always double-check your calculations, ensure your assumptions align with the
problem's conditions, and visualize the relationships graphically for better comprehension.
Direct variation, while seemingly simple, forms the backbone for understanding more
complex functional relationships.
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