There Are Three Consecutive Odd Integers
Such That If The Second Is Subtracted From
Twice The Sum Of

Introduction

There are three consecutive odd integers such that if the second is subtracted from twice
the sum of these integers, a particular result or equation emerges. This problem is a classic
example of how algebra can be used to model and solve word problems involving integers.
Understanding the properties of odd integers and how to set up equations based on their
relationships is essential for solving such problems. In this article, we will explore the concepts
involved, develop the algebraic expressions necessary, and work through different examples and
solutions to deepen understanding of this type of problem.

Understanding Consecutive Odd Integers

What Are Consecutive Odd Integers?

Consecutive odd integers are integers that follow one after the other, with each differing by exactly
2. For example, the sequence 3, 5, 7 or -1, 1, 3 are sets of three consecutive odd integers. The key
property here is the common difference of 2, which is consistent for all odd integers.

Representing Consecutive Odd Integers Algebraically

To analyze problems involving consecutive odd integers, mathematicians often assign a variable to
the first integer and express the others in terms of that variable:

- Let the first odd integer be \( x\).
- The second odd integer is then \( x + 2 \).
- The third odd integeris \( x + 4 ).

Because these are odd integers, \( x \) must be an odd integer, meaning \( x \) is an integer with the
property that \( x \equiv 1 \pmod{2} \) (or simply that \( x ) is odd).

Formulating the Problem Algebraically



Understanding the Phrase "If The Second Is Subtracted From
Twice The Sum Of"

The phrase suggests a specific operation:

- First, find the sum of the three integers.
- Double that sum.
- Subtract the second integer from this doubled sum.

Mathematically, if the integers are \( x\), \(x + 2\), and \( x + 4\), then:

- Sum of the integers: \(x + (x + 2) + (x + 4) ).
- Twice the sum: \( 2 \times [x + (x + 2) + (x + 4)] \).
- Subtract the second integer: \( 2 \times \text{sum} - (x + 2)\).

The problem usually states that this expression equals some value or leads to an equation to solve.

Constructing the Algebraic Equation

Suppose the problem states: "There are three consecutive odd integers such that twice the sum of
these integers minus the second integer equals a certain number, say \( k \)."

The algebraic equation becomes:

\[
2x+x+2+x+4)-x+2)=k

\]
Simplify the equation:

\[
2B3x+6)-x+2)=k
\]

\[
6x +12-x-2=k
\]

\[
(6x-x)+(12-2) =k
\]

\[
5x + 10 =k
\]

Thus, the key step is reducing the problem to an algebraic equation involving a single variable \( x \).



Solving the Equation for Different Values of \(k\)

Case 1: When \(k = 0\)

Set the equation:

\[
5x+10=0

\]

Solve for \( x \):

\[
5x = -10
\]

\[
X =-2

\]

Since \( x \) must be an odd integer, and \(-2\) is even, this indicates that for \(k=0\), the solution
does not satisfy the odd integer condition. Therefore, in this specific case, no set of three
consecutive odd integers satisfies the equation.

Case 2: When \(k = 15\)

Set the equation:

\[
5x + 10 =15

\]

Solve for \( x \):

\[
5x =5
\]

\[
x=1

\]

Check if \( x = 1) is odd: Yes, it is. Now, find the three integers:



-\(x+4=5))

Verify the original condition:
-Sum:\(1+3+5=9))

- Twice the sum: \( 2 \times 9 = 18)

- Subtract the second integer: \( 18 - 3 = 15)

Since the result matches \(k=15\), this confirms the solution.

Case 3: When \(k = 25\)

Set the equation:

\[
ox + 10 =25
\]

Solve for \(x\):

\[

5x = 15

\]

\[

x=3

\]

Check if \( x\) is odd: Yes, 3 is odd.

Determine the integers:

Verify:

-Sum:\(3+ 5+ 7 =15\

- Twice the sum: \( 30 \)

- Subtract the second: \( 30 -5 = 25)

Matches \(k=25\), so this is a valid solution.

General Solution and Variations



Expressing the Solution in Terms of \(k\)

From the earlier derivation:

\[
5x+10=k

\]

Solve for \( x \):

\[
x = \frac{k - 10}{5}
\]

To ensure that the integers are valid:

-\( x\) must be an odd integer.
- Therefore, \( \frac{k - 10} {5} \) must be odd, which implies:

\[
k- 10 \equiv 0 \pmod{10}
\]

and

\[
\frac{k - 10} {5} \text{ is odd}
\]

which simplifies to:

-\(k-10)) is divisible by 10, i.e., \( k \equiv 10 \pmod {10} \),
-and \( \frac{k - 10}{5} \) is odd, i.e., \( (k - 10)/5 \equiv 1 \pmod{2} \).

Thus, \(k\) must satisfy:

\[
k \equiv 10 \pmod{10}
\]

and

\[
\frac{k - 10} {5} \equiv 1 \pmod{2}
\]

which implies:

\[
\frac{k - 10}{5} \text{ is odd}



\]

This analysis helps identify the specific values of \(k\) for which the set of integers exists.

Listing Possible Values of \(k\)

- For\(x\) to be an odd integer, \( \frac{k - 10}{5} \) must be odd.
- Examples:

I

I

| 15|\((15-10)/5=1\)| 1| Yes, odd |
| 25| \((25-10)/5=3\) | 3 | Yes, odd |
[35|\((35-10)/5=5\)| 5] Yes, odd |
| 45 |\((45-10)/5=7\)| 7 | Yes, odd |
and so on.

Therefore, for all odd \(k\) values such that \(k \equiv 10 \pmod{10}\) and \( (k - 10)/5) is odd, the
set of three consecutive odd integers is valid.

Additional Examples and Applications

Example 1: Find the integers given \(k=35\)

Using the formula:

\[
x = \frac{35-10}{5} = \frac{25}{5} =5
\]

The integers:

Verify:

-Sum: \(b+ 7 + 9 =21\)
- Twice the sum: \(42\)
- Subtract the second: \(42 - 7 = 35\), which matches \(k=35\).



Example 2: General problem solving

Suppose the problem is: "Find three consecutive odd integers such that twice their sum minus the
second equals 49."

Set \(k=49\):

\[
x = \frac{49 - 10} {5} = \frac{39}{5} = 7.8
\]

Since \(x\) is not an integer, there are no such integers satisfying this condition.

Conclusion

Problems involving three consecutive odd integers and expressions like

Frequently Asked Questions

What is the general form of three consecutive odd integers?

The three consecutive odd integers can be expressed as n, n+2, and n+4, where n is an odd integer.

How do you set up an equation based on the statement 'the
second is subtracted from twice the sum' of three consecutive
odd integers?

Let the integers be n, n+2, and n+4. The statement translates to 2(n + (n+2) + (n+4)) - (n+2).

What is the typical algebraic approach to solve problems
involving three consecutive odd integers?

Assign variables to the integers, write an equation based on the problem statement, then simplify
and solve for the variable.

Can you give an example of a real-world application of this
type of problem?

Such problems can model scenarios like scheduling, where consecutive odd day numbers are
involved, or in number puzzles and games.



How do you verify your solution after solving for the integers?

Substitute the found integers back into the original condition to ensure the statement holds true.

What are common mistakes to avoid when solving these
problems?

Common mistakes include mislabeling the integers, incorrect setup of the equation, or algebraic
errors during simplification.

Is there a shortcut method to find the three consecutive odd
integers without solving algebraically?

Typically, algebraic methods are straightforward; however, recognizing patterns or using logical
deduction can sometimes speed up the process.

How does the parity of the integers affect setting up the
equation?

Since the integers are odd, the initial variable n should be an odd number, ensuring all integers are
odd, which influences the algebraic setup.

What is the importance of defining variables clearly in such
problems?

Clear variable definition helps avoid confusion, ensures correct setup of equations, and simplifies the
solving process.

Are similar methods applicable to consecutive even integers or
integers with other patterns?

Yes, similar methods apply; for consecutive even integers or other sequences, adjust the variable
expressions accordingly.

Additional Resources

There Are Three Consecutive Odd Integers Such That If The Second Is Subtracted From Twice The
Sum Of — a phrase that hints at a classic algebraic problem involving consecutive odd integers and
their relationships. This type of problem is not only common in algebra exercises but also provides a
rich platform for exploring number properties, algebraic formulations, and problem-solving
strategies. In this comprehensive review, we will dissect the problem, understand its underlying
principles, develop methods to solve it, and explore variations and applications.



Understanding the Core Concept

What Are Consecutive Odd Integers?

Consecutive odd integers are integers that follow one another with a difference of 2. For example:
-3,5,7

-11, 13,15

--5,-3, -1

Key properties:
- The difference between any consecutive odd integers is always 2.
- If the first odd integer is represented as \( n\), then the subsequent ones are \(n + 2\) and \(n + 4

\).

Mathematically:

\[

\text{Let } n \text{ be the first odd integer.}
\]

\[

\text{Second integer } = n + 2

\]

\[

\text{Third integer } = n + 4

\]

Breaking Down the Problem Statement

The problem phrase:
"There are three consecutive odd integers such that if the second is subtracted from twice the sum
of ..."

This sentence, though incomplete in the prompt, suggests a typical algebraic problem that could be
formulated as:

> There exist three consecutive odd integers \(n\), \(n + 2\), and \(n + 4 ).
> If the second integer \( n + 2) is subtracted from twice the sum of the three integers, find the

value of the integers.

To analyze this, we need to interpret the phrase carefully and set up the algebraic expression.



Formulating the Algebraic Model

Step 1: Define the variables

Let:

-\(n\) = the first odd integer (unknown)
- Second integer =\(n + 2\)

- Third integer =\(n + 4)

Step 2: Express the sum of the three integers

\[
S=n+(+2)+(n+4)=3n+6
\]

Step 3: Identify the operation described in the problem

The phrase "if the second is subtracted from twice the sum of ..." suggests an expression:

\[
\text{Result} = 2 \times (\text{sum of the three integers}) - (\text{second integer})

\]

which explicitly becomes:

\[
R=2\times(3n+6)-(n + 2)

\]

Constructing the Equation

Based on the above, the problem might be asking to evaluate or find the integers based on the
resulting value. For instance, suppose the problem asks:

> Find the value of \( n\) such that the result \( R \) satisfies a certain condition (e.g., equals a given
number).

Alternatively, the problem could be asking to determine the integers where this expression equals a
particular value, say \( M \).



For illustration, we can assume:

"Find the three consecutive odd integers such that the result of twice the sum of the three integers
minus the second integer equals a specific number."

Suppose the condition is:

\[
2\times(n+n+2+n+4)-n+2)=M
\]

which simplifies to:

\[
2\times3n+6)-n+2)=M
\]

\[

6n+12-n-2=M

\]

\[

(bn-n)+ (12-2)=M
\]

\[

S5n+10=M

\]

From here, to find \( n\), we solve:

\[

5n=M-10

\]

\[

n = \frac{M - 10}{5}
\]

Since \( n \) must be an odd integer, \( \frac{M - 10} {5} \) must be an odd integer.

General Solution Approach

The overarching method involves:

1. Defining the variables for the integers.

2. Expressing the sum and other relevant quantities algebraically.
3. Formulating an equation based on the problem statement.

4. Solving the algebraic equation for the variable \( n \).

5. Ensuring the solution satisfies the conditions:

-\(n) is an odd integer.



- The subsequent integers \(n + 2\) and \( n + 4 ) are also odd.
Additional considerations:

- The problem may specify particular values or conditions, such as the result being positive,
negative, or equal to a certain number.
- If the problem involves inequalities, similar steps apply but with inequality solving techniques.

Deep Dive: Solving Variations of the Problem

Let's explore several variations to deepen understanding.

Variation 1: Find the integers when the expression equals zero

Suppose:

\[
2 \times (\text{sum of the three integers}) - (\text{second integer}) = 0

\]

Using earlier expressions:

\[
6n+12-n+2)=0
\]

\[
6n+12-n-2=0
\]

\[

5n+10=0

\]

\[

5n =-10

\]

\[

n=-

\]

Since \( n = -2'\), which is even, but our integers are supposed to be odd. Therefore, in this case, the
solution doesn't satisfy the odd integer condition, indicating no solution exists for that particular
value.

Key insight: When solving for consecutive odd integers, the solutions for \( n \) must be odd integers,
so the algebraic solution must reflect that.



Variation 2: Find the integers when the expression equals a
specific number \( M \)

From earlier:

\[

S5n+ 10=M

\]

\[

n = \frac{M - 10}{5}
\]

To ensure \( n) is an odd integer:

-\( M - 10 ) must be divisible by 5.
-\(n\) must be odd: \( n \equiv 1 \text{ or } 3 \pmod{2} ).

Since \( n = \frac{M - 10}{5}\), for \( n\) to be an odd integer, the numerator \( M - 10 \) must be
divisible by 5, and the resulting quotient must be odd.

Example:

Let’s pick \( M = 25):

}1[= \frac{25 - 10}{5} = \frac{15}{5} =3
:ihich is odd.

The integers are:

}1[= 3,\quadn+2=5\quadn+4 =7

\]

Check the expression:

\[

2\times (3+ 5+ 7)-5=2\times 15-5=30-5=25
\]

which matches \( M = 25).

This confirms the solution is consistent.

Applications and Importance of This Type of Problem



Educational Value

Problems involving consecutive integers and algebraic expressions are foundational in algebra
education because they:

- Reinforce understanding of variables and expressions.

- Develop problem-solving skills.

- Encourage logical reasoning and pattern recognition.

- Build intuition about number properties, especially parity and divisibility.

Real-World Relevance

While seemingly abstract, such problems mirror real-life scenarios:

- Scheduling tasks in consecutive days.

- Distributing items evenly with constraints.

- Analyzing periodic phenomena where odd/even patterns are relevant.

Extending to More Complex Situations

Once comfortable with three consecutive odd integers, students and mathematicians can extend
concepts:

- To sequences with different step sizes.

- To arithmetic and geometric progressions.

- To problems involving inequalities, maximum/minimum conditions, or optimization.

Key Takeaways and Summary

- Consecutive odd integers can be modeled algebraically using a variable \( n \), with subsequent
integers \(n + 2\), \(n + 4)).

- The core approach involves expressing sums and operations algebraically, then solving for \( n \).

- When setting up equations, parity conditions are crucial; solutions must be odd integers.

- The problem demonstrates the importance of interpreting language carefully and translating it into
algebraic form.

- Variations of this problem can deepen understanding of number properties, algebra, and problem-
solving strategies.

- Such problems serve as excellent stepping stones toward more advanced topics like sequences,
series, and number theory.



Conclusion

Problems involving three consecutive odd integers and operations on their sums and
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