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Understanding how to find the nth term of an arithmetic sequence is a fundamental concept in algebra

and mathematics in general. Whether you're a student tackling your homework, a teacher preparing

lesson plans, or someone interested in mathematical patterns, mastering this topic will significantly

enhance your problem-solving skills. In this article, we will explore the process of deriving a formula for

the nth term, Tₙ, of the specific arithmetic sequence: 13, 11, 9, 7, and discuss the underlying

principles that can be applied to similar sequences.

Introduction to Arithmetic Sequences

An arithmetic sequence is a list of numbers where each term after the first is obtained by adding a

fixed number, called the common difference, to the previous term. This consistent addition makes

arithmetic sequences predictable and mathematically manageable.

Definition of an Arithmetic Sequence

An arithmetic sequence is expressed as:

T₁, T₂, T₃, ..., Tₙ

Where:

- T₁ is the first term.

- Tₙ is the nth term.



- The difference between consecutive terms, d, remains constant:

d = T₂ - T₁ = T₃ - T₂ = ... = Tₙ - Tₙ₋₁

Examples of Arithmetic Sequences

- 2, 4, 6, 8, 10, ... (common difference d = 2)

- 100, 97, 94, 91, ... (common difference d = -3)

- 5, 5, 5, 5, ... (common difference d = 0)

In our sequence: 13, 11, 9, 7, ... the common difference is -2, since each term decreases by 2.

Understanding the Sequence: 13, 11, 9, 7

Let's analyze the sequence given:

- First term (T₁) = 13

- Second term (T₂) = 11

- Third term (T₃) = 9

- Fourth term (T₄) = 7

Calculating the common difference:

d = T₂ - T₁ = 11 - 13 = -2

Check for other differences: 9 - 11 = -2, 7 - 9 = -2

Since the difference remains constant at -2, this confirms that it is an arithmetic sequence with

common difference d = -2.



Deriving the General Formula for the Nth Term

The standard formula for the nth term of an arithmetic sequence is:

Tₙ = T₁ + (n - 1) d

Where:

- T₁ is the first term,

- d is the common difference,

- n is the position of the term in the sequence.

Applying this to our sequence:

Tₙ = 13 + (n - 1) (-2)

Simplify:

Tₙ = 13 - 2(n - 1)

Further expanding:

Tₙ = 13 - 2n + 2

Combine like terms:

Tₙ = (13 + 2) - 2n

Tₙ = 15 - 2n

Therefore, the nth term Tₙ of the sequence 13, 11, 9, 7, ... is given by:



Final Formula:

Tₙ = 15 - 2n

This formula allows you to find any term in the sequence directly by substituting the value of n.

How to Use the Formula to Find Specific Terms

Let's explore how to apply the derived formula to find specific terms in the sequence.

Example 1: Find the 5th term (T₅)

Substitute n = 5 into the formula:

T₅ = 15 - 2(5) = 15 - 10 = 5

Result: The 5th term is 5.

Example 2: Find the 10th term (T₁₀)

Substitute n = 10:

T₁₀ = 15 - 2(10) = 15 - 20 = -5

Result: The 10th term is -5.



Example 3: Find the first term (T₁)

Substitute n = 1:

T₁ = 15 - 2(1) = 15 - 2 = 13

Result: The first term is 13, confirming our initial sequence.

Graphing the Sequence

Understanding the sequence visually can help reinforce the concept. Plotting the sequence Tₙ = 15 -

2n on a graph:

- The x-axis represents the term number (n).

- The y-axis represents the term value (Tₙ).

The graph is a straight line with a slope of -2, indicating a decreasing sequence. The y-intercept

occurs at n = 0, where T₀ would be 15, aligning with the formula when rearranged.

Applications of Arithmetic Sequences

Arithmetic sequences are not just theoretical concepts; they have practical applications in various

fields:

- Finance: Calculating fixed-rate payments or savings over time.

- Physics: Describing uniformly accelerated motion.

- Computer Science: Analyzing algorithms with linear complexity.

- Statistics: Modeling linear trends in data.



Understanding how to derive and use the nth term formula is essential for solving real-world problems

involving predictable, linear patterns.

Common Mistakes to Avoid

When working with arithmetic sequences, especially deriving formulas, some common pitfalls include:

- Misidentifying the common difference: Always verify the difference between consecutive terms.

- Incorrectly substituting values: Pay attention to the sequence index (n) and ensure accurate

substitution.

- Forgetting to simplify: Simplify the formula fully to make it more manageable for calculations.

- Assuming non-arithmetic sequences: Confirm the sequence's pattern before applying the arithmetic

sequence formula.

Summary and Key Takeaways

- The sequence 13, 11, 9, 7 is an arithmetic sequence with a first term T₁ = 13 and common

difference d = -2.

- The general formula for the nth term is Tₙ = 15 - 2n.

- This formula enables quick calculation of any term in the sequence.

- Understanding the derivation process reinforces comprehension of arithmetic sequences.

- Visualizing the sequence through graphing can enhance conceptual understanding.

- Recognizing the applications of arithmetic sequences broadens appreciation for their usefulness in

various disciplines.



Conclusion

Finding the formula for the nth term of an arithmetic sequence is a fundamental skill in mathematics

that underpins many advanced topics and real-world applications. By identifying the first term and

common difference, applying the general formula, and simplifying, you can analyze and predict any

term in the sequence efficiently. The specific sequence 13, 11, 9, 7, exemplifies how these principles

operate in practice. Armed with this knowledge, you are now better equipped to tackle similar problems

involving arithmetic progressions, enhancing your mathematical problem-solving toolkit.

---

Remember: Practice with different sequences to strengthen your understanding of the concepts. Try

deriving formulas for other sequences with different starting points and common differences to become

more confident in handling various scenarios.

Frequently Asked Questions

What is the common difference in the arithmetic sequence 13, 11, 9,

7?

The common difference is -2, since each term decreases by 2.

How do you find the general formula for the nth term, Tₙ, of the

sequence 13, 11, 9, 7?

Use the formula Tₙ = a₁ + (n - 1)d, where a₁ = 13 and d = -2.



What is the explicit formula for Tₙ in this sequence?

Tₙ = 13 - 2(n - 1), which simplifies to Tₙ = 15 - 2n.

What is the value of the 5th term, T₅, in this sequence?

T₅ = 15 - 2(5) = 15 - 10 = 5.

How can I verify if the formula Tₙ = 15 - 2n correctly generates the

sequence?

Plug in n=1, 2, 3, 4, etc., and check if the results match the sequence terms: 13, 11, 9, 7.

What is the general approach to find the nth term of any arithmetic

sequence?

Identify the first term and common difference, then use Tₙ = a₁ + (n - 1)d.

Can I use the formula Tₙ = 15 - 2n to find the 10th term in the

sequence?

Yes, T₁₀ = 15 - 2(10) = 15 - 20 = -5.

Why is the formula Tₙ = 15 - 2n valid for this sequence?

Because it accurately models the pattern of decreasing by 2 each time starting from 13, aligning with

the sequence's first term and common difference.

Additional Resources
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---

Introduction

Arithmetic sequences are fundamental constructs in mathematics, illustrating a straightforward yet

profound pattern of numbers with a constant difference between successive terms. Mastering the

derivation of the nth term formula, Tₙ, is crucial for solving a broad spectrum of problems involving

sequences and series. The sequence 13, 11, 9, 7, ... exemplifies a simple arithmetic progression (AP),

and understanding how to formulate its nth term offers foundational insights into the structure and

behavior of such sequences.

This article provides an in-depth, investigative approach to derive the general formula for the nth term,

Tₙ, of this specific arithmetic sequence. It will explore the core concepts, step-by-step derivations, and

applications, ensuring clarity and rigor suitable for review or academic publication.

---

Understanding the Structure of the Sequence

Recognizing the Pattern

The given sequence: 13, 11, 9, 7, ...

To analyze this sequence, we first identify its fundamental properties:

- First term (T₁): 13

- Second term (T₂): 11

- Third term (T₃): 9

- Fourth term (T₄): 7

The sequence appears to decrease by a fixed amount each time, hinting at an arithmetic progression.



Determining the Common Difference

Calculate the differences between successive terms:

- T₂ - T₁ = 11 - 13 = -2

- T₃ - T₂ = 9 - 11 = -2

- T₄ - T₃ = 7 - 9 = -2

Since the difference is constant at -2, the sequence is an arithmetic sequence with a common

difference, d = -2.

---

Theoretical Foundations of Arithmetic Sequences

Definition and General Form

An arithmetic sequence is a list of numbers where each term after the first is obtained by adding a

fixed number, the common difference, to the preceding term:

\[ T_{n} = T_1 + (n - 1)d \]

Where:

- \( T_1 \) is the first term,

- \( d \) is the common difference,

- \( n \) is the position of the term in the sequence (n ≥ 1).

This formula is fundamental and universally applicable for any arithmetic sequence.

---



Deriving the Nth Term Formula

Applying the general formula to our sequence:

- \( T_1 = 13 \),

- \( d = -2 \).

Thus,

\[ T_{n} = 13 + (n - 1)(-2) \]

Simplify:

\[ T_{n} = 13 - 2(n - 1) \]

Distributing:

\[ T_{n} = 13 - 2n + 2 \]

Combine like terms:

\[ T_{n} = (13 + 2) - 2n \]

\[ T_{n} = 15 - 2n \]

Therefore, the explicit formula for the nth term of the sequence is:

Tₙ = 15 - 2n

---



Validating the Formula

To ensure correctness, verify the formula with initial terms:

- For \( n=1 \):

\[ T_1 = 15 - 2(1) = 15 - 2 = 13 \] (matches the first term)

- For \( n=2 \):

\[ T_2 = 15 - 2(2) = 15 - 4 = 11 \] (matches the second term)

- For \( n=3 \):

\[ T_3 = 15 - 2(3) = 15 - 6 = 9 \] (matches the third term)

- For \( n=4 \):

\[ T_4 = 15 - 2(4) = 15 - 8 = 7 \] (matches the fourth term)

The formula correctly describes the sequence.

---

Deeper Insights and Applications

Predicting Future Terms

Using the formula \( T_{n} = 15 - 2n \), one can predict any term in the sequence without listing all

previous terms. For example:



- \( n=5 \):

\[ T_5 = 15 - 2(5) = 15 - 10 = 5 \]

- \( n=10 \):

\[ T_{10} = 15 - 2(10) = 15 - 20 = -5 \]

This demonstrates the sequence continues decreasing by 2 indefinitely, crossing zero and becoming

negative.

Summation of the First N Terms

Knowing \( T_{n} \), the sum of the first \( N \) terms (\( S_{N} \)) can be computed using:

\[ S_N = \frac{N}{2} (T_1 + T_N) \]

Given our formula:

\[ T_N = 15 - 2N \]

Therefore:

\[ S_N = \frac{N}{2} (13 + 15 - 2N) = \frac{N}{2} (28 - 2N) \]

Simplify:

\[ S_N = \frac{N}{2} \times 28 - \frac{N}{2} \times 2N = 14N - N^2 \]

This quadratic expression provides the sum of the first \( N \) terms.



---

Broader Context and Significance

Importance in Mathematical Education

Formulating the nth term of an arithmetic sequence is a key topic in algebra and pre-calculus, serving

as a foundation for understanding series, sequences, and their applications in real-life scenarios such

as finance, physics, and computer science.

Real-World Applications

- Financial calculations: Understanding loan amortizations where payments decrease at a constant

rate.

- Physics: Modeling objects with uniform acceleration or deceleration.

- Computer science: Iterative algorithms with predictable stepwise changes.

Limitations and Considerations

While the explicit formula is straightforward for sequences with a constant difference, sequences with

variable differences require more complex methods, such as recursive relations or polynomial fitting.

Recognizing the type of sequence is essential before choosing an approach.

---

Conclusion

Finding a formula for the nth term of an arithmetic sequence is a fundamental skill that unlocks the

ability to analyze, predict, and sum terms efficiently. For the sequence 13, 11, 9, 7, ..., the explicit

formula:



\[

\boxed{

T_{n} = 15 - 2n

}

\]

captures the entire pattern succinctly and accurately. This derivation demonstrates the power of

mathematical reasoning and pattern recognition, fostering deeper insights into the structure of

arithmetic progressions. Whether applied in academic settings, practical problem-solving, or theoretical

explorations, understanding the derivation and application of this formula is indispensable for students

and professionals alike.

---
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This comprehensive review aims to deepen understanding of arithmetic sequences and their nth term

formulas, reinforcing foundational mathematical concepts with clarity and rigor.
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