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Understanding arithmetic sequences is fundamental in mathematics, especially when dealing with problems
involving patterns, series, and sequences. In this article, we will explore how to find the 100th term in the
arithmetic sequence: -10, -15, -20, -25, ... by deriving and applying a general formula. This comprehensive guide
will help you grasp the concept thoroughly and enhance your problem-solving skills.

What Is an Arithmetic Sequence?

An arithmetic sequence is a sequence of numbers where each term after the first is obtained by adding a fixed
number, called the common difference, to the previous term.

Definition:
An arithmetic sequence is a sequence of the form:

\[ a_1, a_2, a_3, \dots, a_n \]

where each term satisfies:

\[ a_{n} = a_{n-1} + d \]

for all \( n > 1 \), with:

- \( a_1 \) as the first term
- \( d \) as the common difference

Example:
In the sequence -10, -15, -20, -25, ..., the first term \( a_1 \) is -10, and the common difference \( d \) is -5.

Identifying the Components of the Sequence

Before deriving the formula to find a specific term, let's analyze the given sequence:

- First term (\( a_1 \)): -10
- Common difference (\( d \)):
To find \( d \), subtract the first term from the second:

\[ d = -15 - (-10) = -15 + 10 = -5 \]

Confirming with the next terms:

\[ -20 - (-15) = -20 + 15 = -5 \]

\[ -25 - (-20) = -25 + 20 = -5 \]

The common difference is consistently -5.

Summary:



| Term index | Term value | Calculation |
|-------------|--------------|-----------------|
| \( a_1 \) | -10 | Given |
| \( d \) | -5 | Calculated |

Deriving the General Formula for the nth Term

The key to solving problems involving specific terms in an arithmetic sequence is to use the nth term formula,
which provides a direct way to find any term without listing all previous terms.

The Formula:

\[
a_{n} = a_1 + (n - 1)d
\]

Where:

- \( a_{n} \): the nth term
- \( a_1 \): the first term
- \( d \): the common difference
- \( n \): the position of the term in the sequence

Applying the Formula to Our Sequence:

Given:

- \( a_1 = -10 \)
- \( d = -5 \)
- \( n = 100 \)

Plugging into the formula:

\[
a_{100} = -10 + (100 - 1)(-5)
\]

Simplify:

\[
a_{100} = -10 + 99 \times (-5)
\]

\[
a_{100} = -10 - 495
\]

\[
a_{100} = -505
\]

Therefore, the 100th term of the sequence is -505.



Step-by-Step Calculation Process

Let's break down the process of finding the 100th term:

1. Identify the first term (\( a_1 \)): Given as -10.
2. Determine the common difference (\( d \)): Calculated as -5.
3. Decide which term to find (\( n \)): Here, \( n = 100 \).
4. Apply the nth term formula:

\[
a_{n} = a_1 + (n - 1)d
\]

5. Substitute known values:

\[
a_{100} = -10 + (100 - 1)(-5)
\]

6. Perform the calculations:

\[
a_{100} = -10 + 99 \times (-5) = -10 - 495 = -505
\]

7. Interpretation: The 100th term in this sequence is -505.

Understanding the Pattern and Behavior of the Sequence

The sequence:

\[
-10, -15, -20, -25, \dots
\]

continues decreasing by 5 each time because the common difference is negative. This means the sequence is
decreasing and moving towards negative infinity as the number of terms increases.

Visualizing the sequence:

| Term number | Term value |
|--------------|--------------|
| 1 | -10 |
| 2 | -15 |
| 3 | -20 |
| 4 | -25 |
| ... | ... |
| 100 | -505 |

The sequence exhibits a linear pattern where each subsequent term is 5 less than the previous one.

Applications of the nth Term Formula



The formula for the nth term of an arithmetic sequence is widely used in various fields, including:

- Finance: Calculating installments or payments over time
- Physics: Describing uniform motion
- Computer Science: Generating sequences or analyzing algorithms
- Statistics: Modeling data with linear trends

Practical Example:
Suppose a savings account starts with $100 and decreases by $10 each month due to fees. To find out how
much money will be left after 50 months, you can model this as an arithmetic sequence and apply the nth term
formula.

Common Mistakes to Avoid

When working with the nth term formula, be cautious of the following:

- Incorrectly identifying the first term or common difference: Always verify these values by checking multiple
terms.
- Misapplying the formula: Remember to subtract 1 from \( n \) in the formula.
- Sign errors: Pay close attention to the signs of \( a_1 \) and \( d \).

Summary and Conclusion

In summary, to find the 100th term in the arithmetic sequence: -10, -15, -20, -25, ...:

- Recognize the sequence is arithmetic with \( a_1 = -10 \) and \( d = -5 \).
- Use the formula:

\[
a_{n} = a_1 + (n - 1)d
\]

- Plug in \( n = 100 \):

\[
a_{100} = -10 + (100 - 1)(-5) = -10 - 495 = -505
\]

Thus, the 100th term is -505.

This approach can be generalized to find any term in an arithmetic sequence, making it a powerful tool in
mathematical problem-solving and real-world applications.

Additional Resources for Learning Arithmetic Sequences

- Online tutorials and videos on arithmetic sequences and series
- Mathematics textbooks covering sequences and series
- Practice problems to reinforce understanding
- Interactive calculators for sequence calculations

By mastering the derivation and application of the nth term formula, students and enthusiasts can confidently
analyze and solve problems involving arithmetic progressions.



---

Remember: The key to solving sequence problems is to understand the pattern, identify the sequence’s
components, and carefully apply the formula. With practice, finding specific terms becomes straightforward
and efficient.

Frequently Asked Questions

What is the general formula to find the nth term in an arithmetic sequence?

The general formula is a_n = a_1 + (n - 1)d, where a_1 is the first term, d is the common difference, and n is the
term number.

Given the sequence -10, -15, -20, -25, what is the common difference?

The common difference d is -5, since each term decreases by 5.

How do you find the 100th term in the sequence -10, -15, -20, -25, ...?

Use the formula: a_100 = a_1 + (100 - 1)d. Substitute a_1 = -10 and d = -5 to get a_100 = -10 + 99 (-5)
= -10 - 495 = -505.

What is the value of the 100th term in the given sequence?

The 100th term is -505.

Can the arithmetic sequence formula be applied to any sequence to find the
nth term?

No, the formula applies specifically to arithmetic sequences where the difference between consecutive terms is
constant.

Why is writing a formula important for finding specific terms in an arithmetic
sequence?

Writing a formula allows you to directly calculate any term in the sequence without listing all previous
terms, saving time and effort.

Additional Resources
Find The 100th Term In The Following Arithmetic Sequence: -10, -15, -20, -25, ...

When approaching an arithmetic sequence, one of the most common and fundamental problems involves finding a
specific term within the sequence. In this case, our goal is to determine the 100th term of the sequence: -10,
-15, -20, -25, ... This task not only reinforces the understanding of arithmetic sequences but also emphasizes
the importance of deriving and applying a general formula. This article will guide you through the process step-
by-step, breaking down the concepts, formulas, and methods needed to solve such problems efficiently.

---



Understanding Arithmetic Sequences

Before diving into the solution, it's essential to grasp what an arithmetic sequence is and its defining
characteristics.

Definition of an Arithmetic Sequence
An arithmetic sequence is a sequence of numbers in which the difference between any two consecutive terms is
constant. This constant difference is called the common difference, denoted as \( d \).

Example:
For the sequence: 3, 7, 11, 15, ...
- The common difference \( d = 4 \)
- Each term increases by 4 from the previous term.

In our sequence:
- Sequence: -10, -15, -20, -25, ...
- Common difference \( d = -5 \) (since each term decreases by 5)

Key Properties of Arithmetic Sequences
- The sequence progresses linearly.
- The \( n^{th} \) term can be expressed using a general formula.
- The sequence is fully characterized by its first term and common difference.

---

Deriving the General Formula for the n-th Term

The core tool for solving problems involving specific terms in an arithmetic sequence is the formula for the \(
n^{th} \) term.

General Formula for the \( n^{th} \) Term
If \( a_1 \) is the first term, and \( d \) is the common difference, then the \( n^{th} \) term, denoted as \( a_n \),
is given by:

\[
a_n = a_1 + (n - 1)d
\]

Explanation:
- Starting from the first term \( a_1 \), each subsequent term increases (or decreases) by \( d \).
- To reach the \( n^{th} \) term, we add \( (n-1) \) times the common difference.

Applying the Formula to Our Sequence
Given sequence: -10, -15, -20, -25, ...
- First term: \( a_1 = -10 \)
- Common difference: \( d = -5 \)



Plugging into the formula:

\[
a_n = -10 + (n - 1)(-5)
\]

This simplifies to:

\[
a_n = -10 - 5(n - 1)
\]

Further simplifying:

\[
a_n = -10 - 5n + 5
\]
\[
a_n = (-10 + 5) - 5n
\]
\[
a_n = -5 - 5n
\]

So, the explicit formula for the \( n^{th} \) term of our sequence is:

\[
a_n = -5(n + 1)
\]

Note: This formula allows us to directly compute any term in the sequence without listing all previous terms.

---

Finding the 100th Term

Using the derived formula:

\[
a_n = -5(n + 1)
\]

we can substitute \( n = 100 \):

\[
a_{100} = -5(100 + 1) = -5 \times 101 = -505
\]

Result:
The 100th term in the sequence is -505.

---



Step-by-Step Summary of the Solution Process

1. Identify the first term and common difference:
- First term \( a_1 = -10 \)
- Common difference \( d = -5 \)

2. Derive the general formula:
\[
a_n = a_1 + (n - 1)d
\]
Substituting known values:
\[
a_n = -10 + (n - 1)(-5) = -5(n + 1)
\]

3. Calculate the desired term (the 100th):
\[
a_{100} = -5(100 + 1) = -505
\]

---

Features and Benefits of Using the Formula Approach

Using a formula to find specific terms in an arithmetic sequence offers several advantages:

Pros:
- Efficiency: Quickly compute any term without listing all previous terms.
- Accuracy: Reduces the chance of manual calculation errors.
- Versatility: Easily adaptable for any position \( n \) in the sequence.
- Clarity: Provides a clear mathematical expression that describes the sequence.

Cons:
- Requires understanding of the derivation: If unfamiliar with the formula, initial comprehension may be
challenging.
- Assumes correct identification of \( a_1 \) and \( d \): Mistakes in these values lead to incorrect results.
- Limited to linear sequences: Not applicable to geometric or other complex sequences without modification.

---

Additional Tips for Solving Similar Problems

- Always verify the first term and common difference before applying the formula.
- In sequences where the pattern is not immediately obvious, list the first few terms to identify \( a_1 \) and \(
d \).
- For large \( n \), rely on the formula rather than listing terms.
- Practice deriving the formula from the sequence to strengthen understanding.

---



Conclusion

Finding the \( 100^{th} \) term in an arithmetic sequence is straightforward once you understand the underlying
formula. The key steps involve identifying the first term and the common difference, deriving the general formula,
and substituting the specific term number. In our example, the sequence: -10, -15, -20, -25, ... yields a 100th
term of -505. Mastery of this approach enhances problem-solving skills in algebra and prepares you for more
advanced topics involving sequences and series.

By developing a strong grasp of the formula and its application, students and learners can confidently tackle
similar problems, analyze patterns, and explore the fascinating world of sequences with clarity and precision.
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