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Understanding mathematical relationships and expressions is fundamental in
algebra and problem-solving. When presented with a table of values, such as x
and y, the key is to identify the pattern or rule that connects these
numbers. Brennan's investigation into the data provided in the table with x-
values 3, 4, 5, 6, 7 and y-values 36, 48, 60, 72, and an unknown y-value for
x = 8, exemplifies a common analytical approach used in math education. This
article explores how to analyze such tables, determine the underlying
expression or equation, and apply these skills to similar problems.

---

Understanding the Given Data

The first step in analyzing any data table is to carefully examine the
provided values. The table in question is:

| x | y |
|---|-----|
| 3 | 36 |
| 4 | 48 |
| 5 | 60 |
| 6 | 72 |
| 7 | ? |

Notice that the x-values are consecutive integers starting from 3 and
increasing by 1 each time. The y-values are also increasing, but not in a
linear fashion at first glance. To find the rule or pattern, Brennan and
students often look for relationships such as proportionality, common
differences, ratios, or other algebraic links.

---

Identifying Patterns in the Data



Step 1: Calculate Ratios of y to x

One common method is to check whether y is proportional to x by computing y
divided by x for each pair:

- For x=3: y=36, y/x=36/3=12
- For x=4: y=48, y/x=48/4=12
- For x=5: y=60, y/x=60/5=12
- For x=6: y=72, y/x=72/6=12

The pattern is clear: y divided by x equals 12 for each data point. This
suggests that y is directly proportional to x with a constant ratio of 12.

Step 2: Express the Relationship

Since y/x=12, we can write:

\[ y = 12x \]

This is the direct proportionality relationship between y and x. It indicates
that for each value of x, y is obtained by multiplying x by 12.

Step 3: Verify the Pattern

Check the pattern with the known data:

- For x=3: y=12×3=36 ✓
- For x=4: y=12×4=48 ✓
- For x=5: y=12×5=60 ✓
- For x=6: y=12×6=72 ✓

All values match, confirming that the relationship is y=12x.

---

Determining the Missing y-Value

Given the pattern y=12x, find y when x=7:

\[ y=12 \times 7 = 84 \]

So, the missing y-value in the table is 84.

---



Expressing the Relationship Mathematically

The General Expression

The relationship described by the data can be summarized as:

\[ y = 12x \]

This linear equation indicates that y increases proportionally with x, with a
constant rate of 12.

Understanding the Components of the Expression

- Coefficient of x (12): Represents the rate of change or slope in the linear
relationship.
- Variable x: The independent variable, which takes on values 3, 4, 5, 6, 7,
and beyond.
- Dependent variable y: The value that depends on x, following the rule
y=12x.

---

Application of the Expression in Real-World
Contexts

The derived expression y=12x can be applied in various practical scenarios:

- Cost Calculations: If each item costs 12 dollars, then y represents the
total cost for x items.
- Speed and Time: If a vehicle travels at 12 miles per hour, y could
represent the distance traveled after x hours.
- Production Rate: If a machine produces 12 units per hour, y indicates total
units produced after x hours.

Understanding how to extract and interpret such relationships is essential
for solving real-world problems that involve linear relationships.

---



Key Points in Analyzing Similar Tables

When faced with tables of data like Brennan's, keep in mind these essential
steps:

1. Examine the x and y values carefully.
2. Calculate ratios or differences to identify patterns.
3. Test whether y is proportional to x, or if other patterns emerge.
4. Formulate the algebraic expression based on the pattern.
5. Verify the expression with existing data points.
6. Use the expression to find unknown values.

---

Common Mistakes and How to Avoid Them

While analyzing data tables, students should watch out for:

- Assuming non-linear patterns without verification. Always check ratios or
differences.
- Ignoring the possibility of constants or coefficients. Consider whether y
is a multiple of x or involves addition/subtraction.
- Miscalculating ratios or differences. Double-check calculations to confirm
patterns.
- Overlooking the importance of verifying the pattern with all data points.
Confirm the rule applies consistently.

---

Conclusion: Mastering Data Relationships in
Algebra

Brennan's study of the table reveals a straightforward linear relationship: y
equals 12 times x. Such analysis demonstrates the importance of pattern
recognition, ratio calculations, and algebraic representation in
understanding data. Recognizing these relationships enhances problem-solving
skills and enables students to interpret and predict data outcomes
accurately. Whether dealing with simple tables or complex data sets, applying
these analytical methods is crucial for success in mathematics and various
real-world applications.

---



Additional Resources for Learning Algebraic
Relationships

- Khan Academy Algebra Courses: Interactive lessons on linear equations and
data analysis.
- Mathway or Wolfram Alpha: Tools to verify algebraic expressions and
patterns.
- Practice Worksheets: Focused exercises on identifying functions from
tables.

By mastering the process of analyzing tables and deriving algebraic
expressions, students can confidently approach a wide range of mathematical
problems, preparing them for advanced studies and practical situations alike.

Frequently Asked Questions

What is the pattern or relationship shown in the
table with values 3, 4, 5, 6, 7 and corresponding y-
values 36, 48, 60, 72, ?
The pattern indicates that as the x-value increases by 1, the y-value
increases by 12. The relationship can be described by the expression y = 12x
+ 0, where y equals 12 times x.

How can we determine the missing y-value in the
table given the pattern?
By recognizing the pattern that y increases by 12 for each increase of 1 in
x, we can calculate the missing value for x=7 as y=12×7=84.

What is the mathematical expression that describes
the relationship shown in the table?
The relationship is described by the linear expression y = 12x.

Why does the pattern in the table suggest a linear
relationship?
Because the y-values increase by a constant amount (12) with each increase of
1 in x, indicating a constant rate of change characteristic of a linear
relationship.



What is the value of y when x=7 in the pattern
shown?
When x=7, y=12×7=84.

How can understanding the pattern in the table help
in predicting future values?
By identifying the consistent pattern (adding 12 each time), you can extend
the sequence and predict y-values for higher x-values using the expression
y=12x.

Is the relationship between x and y in the table
proportional? Why or why not?
Yes, because y is directly proportional to x, with a constant ratio of
y/x=12, indicating a proportional relationship.

Additional Resources
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---

Introduction

Mathematics, at its core, relies heavily on understanding relationships
between variables. These relationships are often represented through tables,
equations, or graphs, enabling students and researchers alike to decipher
patterns and formulate generalizations. One such study, as explored by
Brennan, involves analyzing the relationship depicted in a specific table
involving the variable x and its corresponding y-values.

This article undertakes a comprehensive investigation into the relationship
shown in the table:

| x | 3 | 4 | 5 | 6 | 7 | y | 36 | 48 | 60 | 72 | ? |

Given this data, the core question is: Which expression describes the
relationship between x and y? Through meticulous analysis, we aim to uncover
the underlying pattern, derive the appropriate algebraic expression, and
discuss its implications in mathematical modeling.

---

Context and Significance of the Study



Understanding relationships between variables is fundamental in algebra and
applied mathematics. Recognizing patterns allows students and researchers to:

- Develop formulas that predict unknown values.
- Simplify complex data sets.
- Establish models in scientific, economic, and engineering contexts.

Brennan's study exemplifies the analytical process of deriving such formulas,
emphasizing the importance of pattern recognition, algebraic manipulation,
and validation.

---

Analysis of the Data: Initial Observations

At first glance, the data appears incomplete, with the x-values explicitly
provided as 3, 4, 5, 6, 7, and y-values as 36, 48, 60, 72, and an unknown.
The challenge lies in identifying the pattern that relates x and y.

Key observations:

- The given y-values increase as x increases.
- The y-values for x = 3, 4, 5, 6, 7 are 36, 48, 60, 72, respectively.
- The sequence of y-values suggests a linear or polynomial relationship.

---

Step 1: Analyzing the Relationship Between x and y

Plotting the Data

Visualizing data helps identify the nature of the relationship:

| x | y |
|---|-----|
| 3 | 36 |
| 4 | 48 |
| 5 | 60 |
| 6 | 72 |
| 7 | ? |

Plotting these points, it appears y increases by 12 as x increases by 1:

- From x=3 to x=4: 36 to 48 (+12)
- From x=4 to x=5: 48 to 60 (+12)
- From x=5 to x=6: 60 to 72 (+12)

This consistent difference suggests a linear relationship.

Calculating the Rate of Change



The rate of change (slope) is:

\[
\frac{\Delta y}{\Delta x} = \frac{12}{1} = 12
\]

Since the change in y per unit change in x is constant, the relationship
between x and y is linear.

---

Step 2: Deriving the Algebraic Expression

Given the linearity, the general form is:

\[
y = m x + c
\]

Where:

- \( m \) is the slope (rate of change),
- \( c \) is the y-intercept.

Using known data points, for example, when \( x=3 \), \( y=36 \):

\[
36 = 12 \times 3 + c \Rightarrow 36 = 36 + c \Rightarrow c=0
\]

Similarly, check with \( x=4 \):

\[
48 = 12 \times 4 + c \Rightarrow 48 = 48 + c \Rightarrow c=0
\]

Consistent with previous calculation, the intercept is zero.

Therefore, the relationship is:

\[
\boxed{ y = 12x }
\]

---

Step 3: Predicting the Missing y-value

Using the derived expression:

\[



y = 12x
\]

For \( x=7 \):

\[
y = 12 \times 7 = 84
\]

The missing y-value is 84.

---

Deep Dive: Validating the Relationship

Alternative Methods of Verification

- Difference method: The constant difference of 12 confirms linearity.
- Ratio method: For \( x=3 \), \( y=36 \):

\[
\frac{y}{x} = \frac{36}{3} = 12
\]

Similarly, for \( x=4 \):

\[
\frac{48}{4} = 12
\]

All ratios are consistent, reinforcing the linear relationship.

- Graphical confirmation: Plotting the points yields a straight line passing
through the origin with a slope of 12.

---

Broader Implications and Applications

Mathematical Modeling

This relationship illustrates a direct proportionality between x and y, a
common scenario in physics (e.g., Hooke's law), economics (cost per unit),
and engineering (linear voltage-current relationships).

Educational Significance

Understanding this process promotes essential skills:

- Recognizing patterns.
- Deriving equations from data.



- Validating models.

---

Critical Review of Brennan’s Approach

Brennan’s study exemplifies a systematic approach to analyzing data:

1. Observation and data collection: Clear presentation of data points.
2. Pattern recognition: Noticing constant differences.
3. Mathematical deduction: Deriving the algebraic expression.
4. Validation: Confirming the expression with multiple data points.

This methodology reinforces the importance of logical reasoning in
mathematical analysis.

---

Extending the Analysis: Non-Linear Possibilities

While the current data suggests linearity, alternative relationships could
exist, especially with more complex data sets.

- Quadratic or polynomial relationships: If the differences are not constant
but change in a pattern, a quadratic might be considered.
- Exponential or logarithmic relationships: If ratios or differences change
proportionally, other functions might be applicable.

In Brennan’s case, however, the data strongly supports a linear model.

---

Conclusion

The investigation into the relationship shown in Brennan’s table reveals a
straightforward, linear relationship: \( y = 12x \). This expression
accurately predicts the missing y-value for \( x=7 \), which is 84.

Understanding such relationships is fundamental in mathematics education and
practical applications. Brennan’s methodical approach exemplifies how pattern
recognition, algebraic reasoning, and validation work hand-in-hand to uncover
underlying formulas from data.

This analysis not only clarifies the specific relationship but also
underscores the broader importance of systematic investigation in
mathematical modeling. Recognizing the nature of variable relationships
allows for precise predictions, effective problem-solving, and a deeper grasp
of the interconnectedness of mathematical concepts.

---
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Appendix: Summary of Key Steps

- Recognize the pattern in data.
- Confirm linearity through difference calculation.
- Derive the equation \( y=12x \).
- Predict missing data point.
- Validate the model with multiple methods.

---

By understanding Brennan’s analytical process, students and educators can
better approach data analysis, pattern recognition, and algebraic modeling in
various mathematical contexts.
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