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When studying geometric progressions (G.P.s), one of the fundamental concepts to master is finding
the general term, or the Nth term, of a given sequence. The Nth term provides a formula to
determine any term in the sequence without listing all previous terms, which is essential for
understanding the behavior of the sequence and for solving various mathematical problems. This
article explores how to write down the Nth term of geometric progressions when the first two terms
are provided, including detailed steps, formulas, and practical examples to solidify your
understanding.

---

Understanding Geometric Progressions (G.P.)

Before diving into the process of deriving the Nth term, it's crucial to understand what a geometric
progression is.

Definition of a G.P.
A geometric progression is a sequence of numbers where each term after the first is obtained by
multiplying the previous term by a constant called the common ratio (r).

Mathematically, a G.P. sequence can be written as:
\[ a, ar, ar^2, ar^3, \dots \]
where:
- \( a \) = the first term
- \( r \) = the common ratio

Characteristics of G.P.s
- The ratio between consecutive terms remains constant: \( \frac{T_{n+1}}{T_n} = r \).
- The terms can increase or decrease exponentially depending on the value of \( r \).

---



Deriving the Nth Term of a Geometric Progression

The Nth term of a G.P. provides a direct formula to find the term at any position \( n \) in the
sequence.

General Formula
Given:
- first term \( a \)
- common ratio \( r \)

The Nth term \( T_n \) can be written as:
\[ T_n = a \times r^{n-1} \]

This formula is derived from the pattern of the sequence, where each term is the product of the first
term and the common ratio raised to the power of \( n-1 \).

Steps to Find the Nth Term
1. Identify the first two terms of the sequence.
2. Calculate the common ratio:
\[ r = \frac{\text{Second term}}{\text{First term}} \]
3. Write the general formula:
\[ T_n = a \times r^{n-1} \]
4. Substitute the known values of \( a \) and \( r \) into the formula.

---

Examples of Finding the Nth Term in G.P.s

Let's explore some concrete examples to illustrate the process.

Example 1: Basic G.P.
Suppose the first two terms are given as:
- \( T_1 = 3 \)
- \( T_2 = 6 \)

Step 1: Find the common ratio:
\[ r = \frac{T_2}{T_1} = \frac{6}{3} = 2 \]

Step 2: Write the general formula:
\[ T_n = a \times r^{n-1} \]

Step 3: Substitute known values:



\[ T_n = 3 \times 2^{n-1} \]

Result: The Nth term of this G.P. is:
\[ T_n = 3 \times 2^{n-1} \]

---

Example 2: Decreasing G.P.
Given:
- \( T_1 = 100 \)
- \( T_2 = 50 \)

Step 1: Calculate common ratio:
\[ r = \frac{50}{100} = \frac{1}{2} \]

Step 2: Write the formula:
\[ T_n = 100 \times \left(\frac{1}{2}\right)^{n-1} \]

Result: The Nth term:
\[ T_n = 100 \times \left(\frac{1}{2}\right)^{n-1} \]

---

Special Cases and Additional Considerations

While the above examples cover typical cases, there are some special considerations when dealing
with G.P.s.

When the Second Term is Zero
If the second term is zero, then all subsequent terms are zero, and the sequence is constant:
\[ T_n = 0 \quad \text{for all } n \geq 2 \]
The general formula might not be meaningful in this case; instead, the sequence is constant, and the
Nth term is zero.

Negative Common Ratios
If the common ratio is negative, the terms alternate in sign:
- Example: \( T_1 = 4 \), \( T_2 = -8 \)
- \( r = \frac{-8}{4} = -2 \)

The Nth term:
\[ T_n = 4 \times (-2)^{n-1} \]
This captures the oscillating nature of the sequence.



Non-integer and Fractional Ratios
Ratios can be fractional or irrational, which requires careful calculation but the formula remains the
same.

---

Practice Problems for Mastery

To solidify your understanding, try solving these problems:

Given the first two terms are 5 and 15, find the Nth term.1.

The first two terms of a G.P. are 81 and 27. Write down its general term.2.

Sequence: -2, 4, -8, 16, ... Find the Nth term.3.

First term is 20, second term is 5. Write the general term of this G.P.4.

Given the first two terms are 2 and \(\frac{1}{2}\), find the formula for the Nth term.5.

---

Applications of the Nth Term Formula

Understanding how to write down the Nth term of a G.P. is not just an academic exercise; it has
practical applications in various fields.

Financial Mathematics
- Compound interest: Calculating future values based on a fixed interest rate.
- Loan amortization: Determining payment schedules over time.

Population Studies
- Modeling population growth or decline when the growth rate is constant.

Physics and Engineering
- Analyzing exponential decay or growth processes.



Computer Science
- Algorithm analysis involving exponential time or space complexity.

---

Summary and Key Takeaways

- The Nth term of a G.P. can be expressed as \( T_n = a \times r^{n-1} \).
- To find the Nth term, first identify the first two terms and compute the common ratio.
- The formula applies regardless of whether the ratio is positive, negative, fractional, or irrational.
- Understanding the Nth term formula enables solving a wide range of problems involving geometric
sequences.

---

Conclusion

Mastering how to write down the Nth term of a geometric progression is a fundamental skill in
mathematics that enhances problem-solving capabilities. By systematically identifying the first term
and the common ratio, you can derive a formula that allows you to find any term in the sequence
efficiently. Practice with various examples and understand the applications to deepen your
comprehension and proficiency in dealing with geometric progressions.

Remember: The key steps involve calculating the common ratio from the first two terms and then
applying the general formula. With consistent practice, deriving the Nth term becomes a
straightforward and invaluable tool in your mathematical toolkit.

Frequently Asked Questions

How do I find the Nth term of a geometric progression when
the first two terms are given?
To find the Nth term, identify the first term (a) and common ratio (r) using the first two terms, then
use the formula Tn = a r^(n-1).

What is the formula for the Nth term of a GP if the first two
terms are a and ar?
The Nth term is given by Tn = a r^(n-1), where r = (second term) / (first term).



How do I determine the common ratio when given the first two
terms of a GP?
Divide the second term by the first term: r = T2 / T1. This ratio is used in the Nth term formula.

Can you give an example of writing the Nth term for a GP with
first two terms 3 and 6?
Yes. First term a = 3, common ratio r = 6/3 = 2. Therefore, the Nth term is Tn = 3 2^(n-1).

What if the first two terms of a GP are negative? How does
that affect the Nth term formula?
The process remains the same; determine the ratio r = T2 / T1, which may be negative, and then
apply Tn = a r^(n-1).

Are the formulas for the Nth term of a GP applicable to all
geometric progressions?
Yes, as long as the sequence is geometric with a constant ratio r, the formula Tn = a r^(n-1) applies
universally.

Additional Resources
Understanding the Nth Term of Geometric Progressions (GPs): A Comprehensive Guide

When studying sequences in mathematics, especially in the realm of series and progressions, the
geometric progression (GP) stands out due to its widespread applications across fields such as
physics, finance, computer science, and engineering. In this detailed exploration, we will focus on
the essential skill of deriving the Nth term of a GP given its first two terms, illustrating the process
with clarity, depth, and practical insights.

---

Introduction to Geometric Progressions (GPs)

A geometric progression is a sequence of numbers where each term after the first is obtained by
multiplying the previous term by a fixed, non-zero constant called the common ratio (r).

Formal Definition:

- A sequence \( \{a_1, a_2, a_3, \dots \} \) is a GP if:

\[
a_{n} = a_{n-1} \times r, \quad \text{for } n \geq 2



\]

- Alternatively, the terms can be expressed explicitly as:

\[
a_n = a_1 \times r^{n-1}
\]

where:

- \( a_1 \) is the first term,
- \( r \) is the common ratio.

---

Deriving the Nth Term: Fundamental Approach

Given the first two terms of a GP, say \( a_1 \) and \( a_2 \):

- The common ratio (r) can be found by:

\[
r = \frac{a_2}{a_1}
\]

- The general term (Nth term) is derived as:

\[
a_n = a_1 \times r^{n-1}
\]

This formula encapsulates the progression's entire behavior and enables us to find any term in the
sequence directly, without computing all previous terms.

---

Step-by-Step Process to Write the Nth Term

1. Identify the first term \( a_1 \): Usually given or can be deduced from the sequence.

2. Determine the common ratio \( r \): Divide the second term \( a_2 \) by the first term \( a_1 \).

3. Write the explicit formula for the Nth term:

\[
a_n = a_1 \times r^{n-1}



\]

4. Verify your formula: Check with known terms to ensure correctness.

---

Practical Examples and Applications

Let's delve into specific examples to solidify understanding and demonstrate how to derive the Nth
term from given first two terms.

---

Example 1: Basic Calculation

Given:

- \( a_1 = 3 \)
- \( a_2 = 6 \)

Find:

- The Nth term \( a_n \).

Solution:

- Calculate the common ratio:

\[
r = \frac{a_2}{a_1} = \frac{6}{3} = 2
\]

- Write the Nth term:

\[
a_n = a_1 \times r^{n-1} = 3 \times 2^{n-1}
\]

This formula allows you to find any term in the sequence, such as:

- \( a_3 = 3 \times 2^{2} = 3 \times 4 = 12 \),
- \( a_4 = 3 \times 2^{3} = 3 \times 8 = 24 \).

---



Example 2: Negative Common Ratio

Given:

- \( a_1 = 5 \)
- \( a_2 = -10 \)

Find:

- The general Nth term.

Solution:

- Find the ratio:

\[
r = \frac{-10}{5} = -2
\]

- The explicit formula:

\[
a_n = 5 \times (-2)^{n-1}
\]

Implication:

- The negative ratio implies the sequence alternates signs:

- \( a_1 = 5 \),
- \( a_2 = -10 \),
- \( a_3 = 5 \times (-2)^2 = 5 \times 4 = 20 \),
- \( a_4 = 5 \times (-2)^3 = 5 \times (-8) = -40 \).

---

Special Cases and Additional Considerations

While the above examples are straightforward, some scenarios require careful analysis:

1. When the first term is zero

- If \( a_1 = 0 \), then:

- If \( a_2 \neq 0 \), the ratio \( r \) becomes undefined (division by zero).
- If \( a_2 = 0 \), all subsequent terms are zero, and the sequence is constant zero.



Key Point:

- The Nth term in a zero-start sequence requires different handling, often involving the sequence's
explicit pattern rather than the general formula.

2. When the ratio is 1 or -1

- If \( r = 1 \), the sequence is constant: \( a_n = a_1 \).
- If \( r = -1 \), the sequence alternates between \( a_1 \) and \( -a_1 \):

\[
a_n = a_1 \times (-1)^{n-1}
\]

3. When the first two terms are equal

- The common ratio is 1, leading to a constant sequence.
- If the second term is different from the first, the sequence wouldn't qualify as GP unless both are
equal.

---

Extending the Concept: Infinite Geometric Series

While the primary focus is on finding the Nth term, it's often valuable to understand the sum of an
infinite GP, especially when \( |r| < 1 \):

\[
S_{\infty} = \frac{a_1}{1 - r}
\]

This formula is fundamental in fields like financial mathematics (e.g., calculating present value of
perpetuities) and physics.

---

Common Mistakes and Pitfalls to Avoid

- Incorrect Calculation of the Ratio: Always verify \( r = \frac{a_2}{a_1} \). Errors here propagate
throughout the formula.

- Ignoring the Sign of the Ratio: A negative ratio causes the sequence to alternate, which should be
reflected in the explicit formula.



- Assuming the Sequence is Geometric Without Verification: Not all sequences with a common
difference are geometric; verify the ratio between successive terms.

- Misapplying the Formula When the First Term is Zero: Special handling is necessary in such cases.

---

Practice Problems to Reinforce Learning

1. Given the first two terms \( a_1 = 8 \), \( a_2 = 32 \), find the Nth term.

2. The first term of a GP is 7, and the second term is -14. Write the explicit formula for the Nth term.

3. If the first two terms are both 4, what is the Nth term? Is this a geometric progression?

4. A sequence has \( a_1 = 2 \) and \( a_2 = 0.5 \). Find the explicit formula for the Nth term and
compute \( a_{10} \).

---

Conclusion and Key Takeaways

Understanding how to write down the Nth term of a geometric progression based on its first two
terms is a fundamental skill that unlocks deeper insights into sequences and series. It involves:

- Recognizing the pattern of multiplication by a fixed ratio.
- Calculating the ratio from the initial terms.
- Expressing the general term explicitly as \( a_n = a_1 \times r^{n-1} \).

Mastering this process enables mathematicians, students, and professionals to analyze geometric
sequences efficiently, solve complex problems, and apply these concepts across various disciplines.

Remember:

- Always verify the ratio.
- Consider special cases involving zero or negative ratios.
- Use the explicit formula to compute specific terms or sums as needed.

By practicing with diverse examples, you will develop a robust understanding of geometric
progressions and their Nth terms, laying a solid foundation for advanced mathematical and applied
problem-solving.
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