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Understanding the nature of rational numbers is fundamental in mathematics, especially
when differentiating between rational and irrational numbers. In this article, we will
explore which numbers belong to the set of rational numbers and identify the specific
number among the options—1206, 12.9, 1/3—that does not fit within this set. By the end,
you'll have a clearer understanding of the properties that define rational numbers and why
certain numbers are excluded from this set.

What Are Rational Numbers?

Definition of Rational Numbers
Rational numbers are numbers that can be expressed as the quotient or fraction of two
integers, where the denominator is not zero. In other words, any number that can be
written in the form:

p / q

where p and q are integers

and q ≠ 0

is considered a rational number.

Properties of Rational Numbers
Some key properties include:

They can be positive, negative, or zero.

They have decimal expansions that either terminate or repeat periodically.

They are dense on the number line, meaning between any two rational numbers,
there is another rational number.



Analyzing the Options: Which Numbers Are
Rational?

Given the options—1206, 12.9, 1/3—the goal is to determine which of these do not belong
to the set of rational numbers.

Number 1206

1206 is a whole number, specifically an integer.

Any integer can be expressed as a fraction with denominator 1, i.e., 1206 / 1.

Since it can be written as a fraction of two integers, 1206 is a rational number.

Number 12.9

12.9 is a decimal number with a terminating decimal expansion.

Any decimal that terminates is rational because it can be written as a fraction.

For example, 12.9 = 129 / 10, which is a ratio of two integers.

Number 1/3

1/3 is already expressed as a fraction of two integers.

It is a classic example of a rational number.

Its decimal expansion is repeating (0.333...), but that does not exclude it from being
rational.

Understanding Which Numbers Are Not Rational

Based on the above, 1206, 12.9, and 1/3 are all rational because they can be expressed as
fractions of integers. However, the question is about which number among the options is
not rational.

But the options given are:



1206

12.9

1/3

All three are rational numbers, which seems contradictory at first glance. However, the
original question includes the phrase "The set of rational numbers include all the following
numbers except..."—implying that one of these options is not rational.

Possible interpretation: The actual question might be misphrased or intended to include a
number that is irrational but was mistakenly listed. Alternatively, perhaps some formatting
issues in the original question code (e.g., "O" instead of zero) could have caused confusion.

Clarifying the Confusion

Given the options, it appears that "O 1206O 12.9O1/3" are misrepresentations possibly
intended as:
- 1206
- 12.9
- 1/3

And the question asks: "The set of rational numbers includes all the following numbers
except..."

Correct Identification

- 1206: Rational (integer)
- 12.9: Rational (terminating decimal)
- 1/3: Rational (fraction)

Therefore, all three options are rational.

But, if the question is seeking an exception, perhaps the intended options are different, or
there's a trick. For example, if one of the options was a decimal like 0.101001..., which
repeats or is non-terminating and non-repeating, that would be irrational.

Clarification and Conclusion

Given the options as provided, all numbers listed are rational:

- 1206 is an integer.
- 12.9 terminates and can be written as 129/10.
- 1/3 is already a fraction.

Thus, none of these are irrational.

Final Note: The Importance of Precise Representation
In mathematical questions, precise notation is vital. Any misinterpretation of symbols or
formatting can lead to confusion. If the question indeed asks for an exception among these



options, perhaps there was an error in the original question's options, or a different
number was intended to be listed.

Summary

- Rational numbers include all numbers that can be expressed as a ratio of two integers.
- The options 1206, 12.9, and 1/3 are all rational because they can be written as fractions.
- If seeking the number that is not rational among a different set, it's essential to identify
irrational numbers like π, √2, or repeating decimals that do not terminate.

In conclusion, based on the options provided, all are rational numbers, and none should be
excluded from the set of rational numbers. If the question aims to find an exception, it
might be referencing a different number not listed here, such as a non-repeating, non-
terminating decimal (e.g., √2, π), which are irrational.

---

Understanding the set of rational numbers is crucial for mastering basic algebra and
number theory. Remember, any number that can be written as a simple fraction is
rational, regardless of whether it's a whole number, decimal, or fraction.

Frequently Asked Questions

Which of the following numbers is not included in the
set of rational numbers: 1206, 12.9, 1/3, or an irrational
number?
The number 12.9 is rational because it can be expressed as a fraction (129/10). All listed
options except for irrational numbers are rational, so if the question implies an irrational
number is present, then none of these are irrational; however, since 12.9 is rational, the
exception must be an irrational number, which is not listed here. Therefore, based on the
given options, all are rational numbers.

Does the set of rational numbers include the number
1206?
Yes, 1206 is a rational number because it can be expressed as a fraction (1206/1).

Is 12.9 a rational number included in the set of rational
numbers?
Yes, 12.9 is rational because it can be written as the fraction 129/10.



Can the number 1/3 be considered a rational number?
Yes, 1/3 is a rational number because it is expressed as a fraction of two integers.

Which of these numbers is NOT a rational number:
1206, 12.9, 1/3, or an irrational number?
All the listed numbers are rational; however, if considering an irrational number, then
none of these are irrational. If the question is about excluding numbers that are irrational,
then none are excluded here.

Is 12.9 an element of the set of rational numbers?
Yes, 12.9 is rational because it can be expressed as a fraction (129/10).

What number among the options is not a rational
number?
All listed options—1206, 12.9, 1/3—are rational numbers; none are excluded based on the
options provided.

Additional Resources
Understanding the Set of Rational Numbers: A Comprehensive Analysis

When exploring the fascinating realm of numbers in mathematics, one of the foundational
concepts is the set of rational numbers. These numbers form an essential building block
for understanding more complex numerical systems. In this detailed discussion, we will
focus specifically on identifying which of a given set of numbers are included in the set of
rational numbers and which are not. The question at hand is: "The set of rational numbers
includes all the following numbers except..." followed by a list of options.

The options are:
- 1206
- 12.9
- 1/3

Our goal is to analyze each of these numbers in detail, understand the criteria that define
rational numbers, and determine which of these options do or do not belong to this set.

---

What Are Rational Numbers?

Before delving into specific numbers, it’s crucial to establish a clear understanding of
what constitutes rational numbers.



Definition of Rational Numbers
A rational number is any number that can be expressed as the quotient or fraction of two
integers, where:
- The numerator is an integer (positive or negative),
- The denominator is a non-zero integer,
- The number can be written in the form p/q, where p and q are integers, and q ≠ 0.

Key points:
- Rational numbers include integers, fractions, and finite or repeating decimals.
- They are denoted by the symbol Q.
- Rational numbers are dense on the number line, meaning between any two rational
numbers, there exists another rational number.

Examples of rational numbers:
- 3 (which can be written as 3/1)
- -7/4
- 0 (which can be written as 0/1)
- 0.75 (which is 3/4)
- 0.333... (repeating decimal, which is 1/3)

Non-examples (Irrational Numbers):
- π (pi)
- √2
- e (Euler's number)
- 0.1010010001... (non-repeating, non-terminating decimal)

---

Analysis of Each Number in the Given Set

Let's analyze each of the options to determine whether they belong to the set of rational
numbers.

1. 1206

Representation:
- 1206 is a whole number, an integer.

Is 1206 Rational?
- Yes. Every integer can be expressed as a fraction with denominator 1.
- 1206 = 1206/1

Conclusion:
- 1206 is a rational number.

---



2. 12.9

Representation:
- 12.9 is a decimal number with a finite number of decimal places.

Expressing 12.9 as a fraction:
- 12.9 = 129/10
- Here, 129 and 10 are integers, and the denominator is non-zero.

Is 12.9 Rational?
- Yes. Any finite decimal can be written as a fraction with a power of 10 in the
denominator.

Additional notes:
- Since 12.9 terminates, it is definitely rational.
- If the decimal were repeating, it would still be rational (e.g., 0.333...), but in this case,
it's finite, which is straightforward.

Conclusion:
- 12.9 is a rational number.

---

3. 1/3

Representation:
- 1/3 is already expressed as a fraction of two integers.

Is 1/3 Rational?
- Yes. It’s explicitly a ratio of two integers with a non-zero denominator.

Additional context:
- 1/3 is a classic example of a rational number, as it can be written directly as a fraction.

Conclusion:
- 1/3 is a rational number.

---

Identifying the Exception: Which Number Is Not
Rational?

Given the analysis above, all three numbers—1206, 12.9, and 1/3—are rational.

However, the original question is: "The set of rational numbers includes all the following



numbers except..." and provides the options:
- 1206
- 12.9
- 1/3

In this context, it appears there might be a trick or a misunderstanding.

---

Possible Scenarios and Clarifications

Scenario 1: The question is seeking the number that does not belong to the set of rational
numbers.
- Given the options, all are rational, so none fit this criterion unless there was an error or
misprint.

Scenario 2: The question might be intended to include a decimal that is non-terminating
and non-repeating (irrational), but was incorrectly written.
- For example, if the list had included something like 0.1010010001... (a non-repeating,
non-terminating decimal), that would be the exception.

Scenario 3: The question could have a different interpretation, perhaps focusing on the
form or notation.
- For example, perhaps "O 1206O 12.9O1/3" is a typo or misprint.

---

Deep Dive: Rational vs. Irrational Numbers

To further understand why certain numbers are rational or irrational, let's explore the
fundamental differences in more detail.

Finite Decimals and Rationality
- Any finite decimal (like 12.9, 3.75, 0.5) can be written as a fraction with a power of 10 in
the denominator.
- For example, 12.9 = 129/10.

Repeating Decimals and Rationality
- Repeating decimals can be converted into fractions.
- Example: 0.333... = 1/3.



Non-Repeating, Non-Terminating Decimals (Irrational
Numbers)
- These cannot be expressed as a ratio of two integers.
- Examples include √2, π, e, and decimal expansions like 0.1010010001... that do not
repeat.

Conclusion: Which Number is Not in the Set of
Rational Numbers?

Based on the analysis:

- 1206 — Is an integer, thus rational.
- 12.9 — Is a finite decimal, thus rational.
- 1/3 — Is explicitly a fraction, thus rational.

Therefore, all the options provided are in the set of rational numbers.

---

Addressing the Original Question

Given the options, it appears there might be a misinterpretation or a typo in the question.
If the question intends to ask: "Which of these numbers is NOT a rational number?", then
none of the options fit because all are rational.

Possible correction:
- If the options were, for example:
- 1206
- 12.9
- 0.1010010001...

then the last one (non-repeating, non-terminating decimal) would be the exception, i.e., an
irrational number.

Summary:
- All options listed (1206, 12.9, 1/3) are rational numbers.
- The set of rational numbers includes these numbers.

---

Final Thoughts and Educational Takeaways



Understanding the nature of rational numbers is fundamental in mathematics.
Recognizing whether a number belongs to this set requires examining its form:

- Can it be written as a fraction of two integers?
- Is its decimal expansion terminating or repeating?

This exercise emphasizes the importance of decimal representations and their equivalence
to fractions.

Key lessons:
- Integers are rational (since they can be written as p/1).
- Finite decimals are rational.
- Repeating decimals are rational.
- Non-repeating, non-terminating decimals are irrational.

In conclusion, based on the provided options and standard definitions, all listed numbers
are rational, and there is no exception among them. The question may require clarification
or correction to include an actual irrational number to see the exception.

---

In essence:
The set of rational numbers includes 1206, 12.9, and 1/3.
There is no number among these that is excluded from the set of rational numbers.
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