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Understanding how to derive the formula for the nth term of an arithmetic sequence is
fundamental in mathematics, particularly in algebra and number theory. In this article, we
will explore the process of finding the nth term formula for the sequence where the first
term (a1) is 7, the second term (a2) is 4, the third term (az) is 1, the fourth term (a4) is -2,
and so on. This sequence exhibits a clear pattern of common difference, and by analyzing
it systematically, we can develop a general formula applicable to any term in the
sequence. Whether you're a student preparing for exams or someone interested in
mathematical patterns, this guide will help you understand the step-by-step process of
deriving the nth term formula for an arithmetic sequence.

Understanding Arithmetic Sequences

What Is an Arithmetic Sequence?

An arithmetic sequence is a list of numbers in which each term after the first is obtained
by adding a constant difference to the previous term. This constant difference is known as
the common difference, denoted as "d." For example, the sequence 3, 7, 11, 15, ... has a
common difference of 4 because each term increases by 4.

Key Characteristics of Arithmetic Sequences

- Constant Difference: The difference between consecutive terms remains the same
throughout the sequence.

- Linear Pattern: The sequence follows a linear pattern, which can be expressed
mathematically with a formula.

- Predictability: Knowing the first term and the common difference allows us to find any
term in the sequence.

Analyzing the Given Sequence



Sequence Data

Let's review the sequence provided:

—ar =7
-a2 =14
-az=1
-as = -2

Finding the Common Difference

To identify the pattern, calculate the difference between consecutive terms:
-az-a1=4-7=-3

-az-a2=1-4=-3

-aa-az3=-2-1=-3

Since the difference remains constant at -3, this confirms that the sequence is arithmetic
with a common difference of d = -3.

Deriving the Formula for the Nth Term

General Formula for Arithmetic Sequences

The nth term (an) of an arithmetic sequence can be expressed using the initial term (a1)
and the common difference (d) as:

fan=al+(n-1)\timesd\]

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

Applying the Formula to Our Sequence

Given that:
-a1 =17
-d=-3

The nth term formula becomes:
Man=7+(n-1)\times (-3) \]
Expanding and simplifying:

Mfan=7-3(n-1)\]



Man=7-3n+3\]

Man=(7+3)-3n\]

\[an=10-3n\]

Thus, the formula for the nth term of the sequence is:

\[ \boxed{a n =10 - 3n}\]

Verifying the Formula

Test with Known Terms

Let's verify this formula by calculating a few terms:

-Forn=1:
ai = 10-3(1) = 10 - 3 = 7 (matches the given a1)

- Forn = 2:
az=10-3(2) =10 - 6 = 4 (matches a2)

-Forn = 3:
azs=10-3(3) =10-9 =1 (matches a3)

-Forn =4:
as=10-3(4) =10-12 = -2 (matches a4)

The formula accurately predicts the sequence, confirming its correctness.

Applications of the Nth Term Formula

Predicting Future Terms
Using the formula, you can find any term in the sequence without listing all previous

terms. For example:

- To find the 10th term:
aio=10-3(10) =10-30 =-20



Solving Real-World Problems

Arithmetic sequences are common in various real-world contexts, including:

- Financial calculations involving fixed payments or interest
- Population models with constant growth or decline
- Scheduling and planning where intervals are uniform

Key points to remember:

1. The sequence's pattern is linear, making it predictable.
2. The formula involves only the first term and the common difference.
3. Using the formula saves time and effort compared to listing terms manually.

Summary of Key Points

- An arithmetic sequence has a constant common difference between consecutive terms.
- The sequence provided (7, 4, 1, -2, ...) has a common difference of -3.

- The general nth term formula for this sequence is: \[a n = 10 - 3n\]

- This formula allows quick computation of any term in the sequence.

- Verifying the formula with known terms confirms its accuracy.

Additional Tips for Working with Arithmetic
Sequences

- Always identify the common difference first; it’s crucial for deriving the formula.

- Remember that the nth term formula is linear in n, reflecting the sequence's constant
rate of change.

- When given the first term and the sequence pattern, the formula can be derived
systematically.

- Practice with different sequences to strengthen understanding and problem-solving
skills.

Conclusion

Finding the formula for the nth term of an arithmetic sequence is a fundamental skill in
mathematics that enhances problem-solving ability and analytical thinking. By analyzing
the given sequence where a1 = 7, a2z = 4, a3 = 1, as = -2, and recognizing the constant



difference of -3, we derived the general formula:
\[an=10-3n\]

This formula is versatile, enabling you to predict any term in the sequence efficiently.
Whether for academic purposes or practical applications, mastering the process of
deriving and applying the nth term formula is invaluable for understanding the behavior of
arithmetic sequences and their role in mathematical modeling.
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Frequently Asked Questions

What is the common difference in the arithmetic
sequence where al = 7,a2 =4, a3 =1?

The common difference is -3 because each term decreases by 3 from the previous one (4 -
7=-3,1-4=-3).

What is the general formula for the nth term of this
arithmetic sequence?

The nth term is given by a n = al + (n - 1)d. Substituting al = 7and d = -3, we geta n =
7-3(n-1).

Simplify the formula for the nth term in the sequence.

Simplifyinga n =7 -3(n- 1) givesa n = 7 - 3n + 3, which simplifies furthertoa n = 10 -
3n.

What is the 10th term of the sequence?
Usinga n =10 - 3n, the 10th termisa 10 =10 - 3(10) = 10 - 30 = -20.



How can you verify that the formula correctly generates
the sequence?

By plugging in the first few values of n into a n = 10 - 3n and checking if the results match
the known sequence terms: for n=1, a 1=7; for n=2, a 2=4; for n=3, a 3=1, etc.

What is the value of a negative index, say a {-2}, in this
sequence?

a {-2} =10-3(-2) = 10 + 6 = 16. This extends the sequence to negative indices.

Is the sequence increasing or decreasing?

The sequence is decreasing because the common difference is -3, indicating each term is 3
less than the previous one.

Can this formula be used to find any term in the
sequence quickly?

Yes, the explicit formula a n = 10 - 3n allows you to quickly compute the nth term without
listing all previous terms.

What is the significance of identifying the nth term
formula in an arithmetic sequence?

It enables efficient calculation of any term in the sequence, helps analyze its behavior, and
solves related problems without enumerating all previous terms.

Additional Resources

SeguFind A Formula For The Nth Term In Thisarithmetic Sequence:al = 7, A2 = 4, A3 =
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In the world of mathematics, sequences serve as foundational concepts that help us
understand patterns, growth, and change. Among these, arithmetic sequences are one of
the simplest yet most powerful tools for modeling linear relationships. Whether you're a
student tackling algebra for the first time or a professional applying mathematical
concepts in data analysis, understanding how to find the formula for the nth term of an
arithmetic sequence is essential. This article delves into the process of deriving a formula
for the sequence: a1 = 7, a2z = 4, as = 1, as = -2, and so on, providing clear explanations
and practical insights along the way.



Understanding Arithmetic Sequences: The Basics

What Is an Arithmetic Sequence?

An arithmetic sequence is a list of numbers in which each term after the first is obtained
by adding a fixed number, called the common difference, to the previous term. This
consistent difference makes the sequence linear, and its pattern predictable.
General form of an arithmetic sequence:

an=a1+ (n-1)d

Where:

- an = the nth term

- a1 = the first term

- d = the common difference

- n = position of the term in the sequence (n =1, 2, 3, ...)

Example:

Sequence: 3, 6,9, 12, 15, ...

-a1 =3

-d=3
-Formula:an =3+ (n-1) 3

Analyzing the Given Sequence

Sequence Details

Let's restate the sequence under consideration:

-ar =7
a2 =4
-az=1
-as = -2

Observing the pattern, notice how the sequence progresses:

- From 7 to 4: a decrease of 3
- From 4 to 1: a decrease of 3
- From 1 to -2: a decrease of 3



This consistent decrease indicates that the sequence is arithmetic with a common
difference of -3.

Confirming the Common Difference

To verify:
d=a-a1n=4-7=-3
Similarly:
az-az=1-4=-3
as-azs=-2-1=-3

Since the difference remains consistent at -3, we are confident this is an arithmetic
sequence with:

- First term (a1) = 7
- Common difference (d) = -3

Deriving the nth Term Formula

The General Formula for Arithmetic Sequences

As previously mentioned, the nth term of an arithmetic sequence can be expressed as:
an=ai1+ (n-1)d

Given our sequence's parameters:

ar="7

d=-3

Plugging these into the formula:

an=7+ (n-1)-3)

Simplifying the Formula



Let's expand and simplify:
an=7-3(n-1)
an=7-3n+ 3
an=(7+3)-3n

an =10 - 3n

This gives us a straightforward formula to find any term in the sequence.

Verifying the Formula

To ensure our formula is correct, let's test it with known terms:
Forn = 1:

ai=10-3(1)=10-3=7[

Forn = 2:

az=10-3(2)=10-6=4[

Forn = 3:

as=10-3(3)=10-9=1[

Forn = 4:

as=10-3(4)=10-12=-2]

All terms match the sequence, confirming the correctness of our formula.

Practical Applications and Implications

Using the Formula in Real-World Contexts

Understanding how to derive and apply the nth term formula has numerous practical uses:

- Financial Planning: Calculating fixed payments or depreciation over time.



- Engineering: Modeling linear systems or processes.
- Data Analysis: Predicting future values based on linear trends.
- Education: Developing problem-solving skills and mathematical intuition.

In educational settings, recognizing sequences like this can help students develop a
deeper understanding of algebraic relationships, fostering analytical thinking.

Extensions and Variations

While this sequence is straightforward, real-world data can sometimes be more complex.
Variations include:

- Geometric sequences: where each term is multiplied by a fixed ratio.
- Recursive sequences: defined in terms of previous terms rather than a direct formula.
- Piecewise sequences: with different rules in different segments.

Mastering the basic arithmetic sequence prepares learners to approach these more
complex patterns with confidence.

Conclusion: The Power of Pattern Recognition

Deriving the formula for the nth term of an arithmetic sequence like 7, 4, 1, -2, ...
exemplifies the elegance and utility of mathematical pattern recognition. By
understanding the sequence's common difference and initial term, we can formulate a
simple algebraic expression that allows us to compute any term directly. This capability
not only simplifies calculations but also offers insights into the underlying structure of
linear relationships, which are prevalent across various scientific, economic, and
technological fields.

In essence, mastering the process of finding nth term formulas transforms raw data into
meaningful patterns, empowering individuals to predict, analyze, and make informed
decisions based on linear trends. Whether in academic pursuits or practical applications,
recognizing and harnessing these patterns remains a cornerstone of mathematical literacy
and problem-solving proficiency.
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