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1. CHAPTER INTRODUCTION

In mathematics, numbers are rarely studied in isolation. Instead, they are frequently discovered working together in

structural paths known as patterns. A Sequence is a foundational mathematical concept defined as an ordered list of

numbers following a specific, predictable rule. When a sequence follows a highly disciplined mathematical structure

such that its successive terms can be derived using explicit deterministic formulas, it transitions into a Progression.

Pattern  recognition  is  the  cornerstone  of  logical  reasoning  and  algebraic  development.  Without  patterns,

mathematics would remain an unorganized list of arithmetic operations. This chapter establishes the fundamental

framework required to understand infinite series, algebraic limits, financial interest rates, and calculus principles in

higher-level studies.

🚀 REAL-LIFE APPLICATIONS OF PATTERNS

Savings Plans & Simple Interest: Depositing a fixed amount of money every month builds an Arithmetic

Progression (AP), where your savings expand linearly.

Population Growth & Compound Interest: Populations of biological organisms and investments

growing under compound interest rates multiply exponentially over time, forming a Geometric Progression

(GP).

• 
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2. DETAILED EXPLANATION OF CONCEPTS

Understanding Sequences

A  sequence  can  be  viewed  as  a  function  whose  domain  consists  of  natural  numbers.  It  is  an  **ordered

arrangement** of numerical terms where each number has a specific position:

Terms of a Sequence: The individual numbers inside a sequence are called its terms. They are usually written

as a₁, a₂, a₃, ..., aₙ, where the subscript indicates the position.

First Term (a₁): The opening value that establishes the baseline of the list.

nth Term / General Term (aₙ): A generalized mathematical formula that allows you to calculate the value of a

term at any position n directly without writing out the preceding terms.

Finite Sequence: A sequence that contains a limited, countable number of terms and reaches an explicit end

point (e.g., the factors of 12: 1, 2, 3, 4, 6, 12).

Infinite Sequence: A sequence that continues infinitely without ever stopping (e.g., the list of prime numbers: 2,

3, 5, 7, 11, ...).

SEQUENCE STRUCTURE DIAGRAM:
Position (n):    1     2     3     4     ...     n
                 │     │     │     │             │
                 ▼     ▼     ▼     ▼             ▼

Value (aₙ):     [2]   [4]   [6]   [8]    ...    [2n]
                (a₁)  (a₂)  (a₃)  (a₄)          (General Term)

Arithmetic Progression (AP)

An **Arithmetic Progression** is a specific type of sequence where each term after the first is found by adding a

fixed number to the preceding term. This fixed number is known as the **Common Difference (d)**.

Mathematically, a sequence is an AP if aₙ₊₁ - aₙ = d for all positions n.

[Image of an arithmetic progression sequence on a number line showing equal step sizes] 

Behavior of the Common Difference (d)

Positive Common Difference (d > 0): The sequence values grow larger over time, creating an **increasing

AP** (e.g., 5, 10, 15, 20, ... where d = +5).

Negative Common Difference (d < 0): The sequence values shrink over time, creating a **decreasing AP**

(e.g., 20, 16, 12, 8, ... where d = -4).

Zero Common Difference (d = 0): The sequence remains constant at its initial value, creating a **constant

AP** (e.g., 7, 7, 7, 7, ... where d = 0).
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General Term of an AP

If the first term of an AP is a and its common difference is d, the sequential terms are written as: a, a+d, a+2d, a+3d,

...

The general formula to find the **nth term** is: aₙ = a + (n - 1)d

Arithmetic Mean (AM)

When three numbers  A, B,  and C form an AP, the middle term  B is called the **Arithmetic Mean** of the two

surrounding numbers A and C. It can be calculated using the formula: B = (A + C) / 2

Geometric Progression (GP)

A **Geometric Progression** is a sequence where each term after the first is found by multiplying the preceding

term by a fixed, non-zero number known as the **Common Ratio (r)**.

Mathematically, a sequence is a GP if aₙ₊₁ / aₙ = r for all positions n.

[Image of a geometric progression sequence showing exponential growth curves] 

General Term of a GP

If the first term of a GP is a and its common ratio is r, the sequential terms are written as: a, ar, ar², ar³, ...

The general formula to find the **nth term** of a GP is: aₙ = a · rⁿ⁻¹
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3. IMPORTANT TERMS & DEFINITIONS

TERMINOLOGY MATHEMATICAL DEFINITION STUDENT-FRIENDLY EXPLANATION

Sequence A function whose domain is the set of

natural numbers.

An ordered list of numbers following a specific

rule.

Progression A sequence whose terms follow a

deterministic formula.

A sequence where you can calculate any

term using a set rule.

Arithmetic

Progression

A sequence where aₙ₊₁ = aₙ + d
for a constant d.

A pattern that increases or decreases by

adding the same number.

Geometric

Progression

A sequence where aₙ₊₁ = aₙ · r
for a constant r.

A pattern that scales by multiplying by the

same number each time.

Common Difference The constant value d = aₙ₊₁ - aₙ
inside an AP.

The step size between consecutive numbers

in an AP.

Common Ratio The constant value r = aₙ₊₁ / aₙ
inside a GP.

The scaling factor between consecutive

numbers in a GP.

nth Term The mathematical value assigned to

position n.

A formula that lets you find any number in a

pattern directly.
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4. NCERT KEY POINTS

Difference vs Ratio Constraints: The common difference d in an AP can be positive, negative, or zero.

However, the common ratio r in a GP must strictly be a **non-zero** value.

Sequence vs Progression Nuance: Every progression is a valid sequence, but **not every sequence is a

progression**. For example, the sequence of prime numbers (2, 3, 5, 7, 11...) follows a clear rule but lacks a

simple algebraic formula to find the nth term directly, meaning it is not a progression.

Position Properties: In all pattern formulas, the position index n must strictly be a **positive integer** (n = 1, 2,

3...). There is no such thing as a 2.5th term or a -4th term in a sequence.

• 

• 

• 
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5. TABLES & LOGIC FLOWCHARTS

Comparison Matrices

FEATURE

COMPARED

ARITHMETIC PROGRESSION (AP) GEOMETRIC PROGRESSION (GP)

Core Operation Addition / Subtraction of a fixed constant

value.

Multiplication / Division by a fixed constant

factor.

Key Identifier Common Difference: d = a₂ - a₁ Common Ratio: r = a₂ / a₁

Growth Behavior Linear growth or decay (forms a straight

line).

Exponential growth or decay (forms a

curved line).

nth Term Formula aₙ = a + (n - 1)d aₙ = a · rⁿ⁻¹

AP VS GP IDENTIFICATION FLOWCHART:

           [ Look at Consecutive Terms ]
                         │
                         ▼

             Calculate: a₂ - a₁ and a₃ - a₂
                         │
         ┌───────────────┴───────────────┐
         ▼                               ▼
     Are they equal? (Yes)           Are they equal? (No)
         │                               │
         ▼                               ▼

   It is an AP!                  Calculate: a₂/a₁ and a₃/a₂
  d = common difference                  │
                                 ┌───────┴───────┐
                                 ▼               ▼
                             Equal? (Yes)    Equal? (No)
                                 │               │
                                 ▼               ▼
                           It is a GP!     Not an AP or GP
                         r = common ratio
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6. MEMORY TRICKS & SHORTCUTS

1. Formula Index Reminder: "The Off-By-One Rule"

Students often forget why formulas use (n - 1) instead of n. Remember that to reach the 4th term, you only add the

common difference **3 times** because the 1st term does not require an addition step. Therefore, the number of

steps is always one less than the position number: (n - 1).

2. Operational Association

**A**rithmetic → **A**ddition (+ or -) → Common **D**ifference.

**G**eometric → **G**rowth by Multiplication (× or /) → Common **R**atio.

• 

• 
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7. COMMON MISTAKES STUDENTS MAKE

⚠️ ERROR 1: CALCULATING THE COMMON DIFFERENCE IN THE WRONG ORDER

The Mistake: In a decreasing sequence like 20, 15, 10, ..., students often subtract the second term from the

first (20 - 15 = 5), finding a positive common difference.

How to avoid it: Always subtract the earlier term from the later term: d = a₂ - a₁. For this sequence, 15 -

20 = -5. A decreasing pattern must have a negative common difference.

⚠️ ERROR 2: CONFUSING POSITION (N) WITH THE VALUE OF THE TERM (Aₙ)

The Mistake: When asked to find which term equals 100, students sometimes plug n = 100 into the formula

instead of solving for aₙ = 100.

How to avoid it: Remember that n represents the position on the list (e.g., the 5th item), while aₙ represents

the actual numerical value at that position.
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8. LAST-MINUTE QUICK REVISION SHEET

Sequence Baseline: An ordered list of numbers. It can be finite (ends) or infinite (goes on forever).

AP Rule: Fixed step size via addition. Formula: aₙ = a + (n - 1)d, where d = a₂ - a₁.

GP Rule: Fixed multiplier via multiplication. Formula: aₙ = a · rⁿ⁻¹, where r = a₂ / a₁.

Arithmetic Mean Formula: The middle term between A and C is B = (A + C) / 2.

• 

• 

• 
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9. ONE-PAGE SUMMARY

Patterns can be systematically sorted into two primary progression types based on their underlying operational

rules:

PROGRESSION

TYPE

GOVERNING

FORMULA

CORE VARIABLE MEANINGS EXAMPLE

SEQUENCE

Arithmetic (AP) aₙ = a + (n - 1)d a = first term; d = common

difference

3, 7, 11, 15, ... (d =

+4)

Geometric (GP) aₙ = a · rⁿ⁻¹ a = first term; r = common ratio 2, 6, 18, 54, ... (r = ×3)

CBSE Class 9 Mathematics | Sequences and Progressions

Page 11



10. MIND MAP

Sequences and Progressions
│
├── 1. Sequence Foundation
│   ├── Ordered List: Set positions managed by Natural index (n = 1, 2, 3...)
│   └── Sizing: Finite (countable boundaries) vs. Infinite (endless paths)
│
├── 2. Arithmetic Progressions (AP)

│   ├── Identifier: Fixed differences between terms (d = aₙ₊₁ - aₙ)
│   ├── General Equation: aₙ = a + (n - 1)d
│   └── Central Mean: B = (A + C) / 2
│
└── 3. Geometric Progressions (GP)

    ├── Identifier: Fixed multiplier factor (r = aₙ₊₁ / aₙ)
    └── General Equation: aₙ = a · rⁿ⁻¹
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11. EXAM TIPS

Always Verify the Pattern Type First: Do not assume a sequence is an AP. Always check at least three

consecutive terms (a₂ - a₁ and a₃ - a₂) to confirm whether a common difference or a common ratio is present

before selecting your formula.

Keep an Eye on Signs: Pay close attention to negative numbers when working with the common difference or

common ratio formulas. For example, if a = 5 and d = -3, the formula becomes: aₙ = 5 + (n - 1)(-3) = 5
- 3n + 3 = 8 - 3n.

Sanity Check Your Answers: Since the position index n represents a physical position on a list, your

calculated value for n must always be a **positive whole number**. If your calculation results in a fraction or a

negative value, re-check your algebraic steps.

• 

• 

• 
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