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8
CHAPTER

SEQUENCES AND

SERIES

Generally in the English language, the word

‘sequence’ means a collection of objects in which each

object is ordered in such a way that it has an identified first

member, second member, third member and so on. In

mathematics, the word sequence is used in the same sense

as that of in the English language.

By the word ‘Series’, we mean those sequences

whose elements follow a particular pattern or rule. In the

pervious class, we have studied arithmetic progression. In

this chapter along with arithmetic progression we will study

about arithmetic mean, geometric mean, the relationship

between arithmetic mean and geometric mean and in

special series sum of natural numbers, sum of squares of

natural numbers and also about the sum of cubes of natural

numbers.

 Chapter Overview
8.1 Introduction

8.2 Sequences

8.3 Types of Sequences

8.4 Series

8.5 Types of Series

8.6 Geometric Progression

8.7 General term of a Geometric Progression

8.8 n
th
 term of a Geometric Progression

8.9 Sum of the first n terms of a G.P.

8.9.1 Properties of Geometric Progression

8.10 Geometric Mean

8.11 To Insert n G.M.s between Two given Numbers

8.12 Relationship between A.M. and G.M.

8.1 Introduction

8.2 Sequences

The arrangement of numbers which is done in a

certain order according to some rule i.e. if the quantities

are in particular order as per certain rules, then it is called

sequence. Each element of the sequence is called term.

Some Examples of Sequences :
(i) Consider 1, 3, 5, 7, 9, .... in this sequence each

term is obtained by adding ‘2’ to the previous term. The nth

term of this sequence can be written as a
n
 = (2n – 1),

where n is a natural number. In this way, in short a
1
 +

a
2
 + a

3
 + ..... a

n
 = 

1

n

k
k

a .

(ii) Consider a sequence 3, –9, 27, –81.............. .

In this sequence each term is obtained by multiplying the

previous term by ‘–3’. The nth term of the sequence can

be written as an = (–1)n-1. 3n, where n is a natural number.
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There are two types of sequences :

(i) Finite sequence

(ii) Infinite sequence

If the number of terms in a sequence is fixed then it

is called a finite sequence. If the number of terms in a

sequence is indefinite, then it is called an infinite sequence.

8.3 Types of Sequences

8.4 Series
If an is a sequence, then the expression a

1
 + a

2
 + a

3

+ ........., is called a series.

In other words it represents the sum of terms a
1
, a

2
,

a
3
, ........ a

n
.

8.5 Types of Series
There are two types of series : (i) Finite Series and

(ii) Infinite Series.

The series in which number of terms are limited is

called the finite series and the series in which the number

of terms is infinite is called infinite series.

A series can be represented in a compact form,

called summation or sigma notation. The Greek capital

letter, (sigma), is used to represent the sum. So, series

a
1
 + a

2
 + a

3
 + ....... + a

n
.

Example 1. Write the first three terms in each
of the following sequences defined by the
following : (NCERT)

(i) a
n
 = 2n + 5 (ii) a

n
 = 

n – 3

4
Sol. (i) Here,

a
n
 = 2n + 5

Putting n = 1, 2 and 3
a

1
 = 2 × 1 + 5 = 2 + 5 = 7

a
2
 = 2 × 2 + 5 = 4 + 5 = 9

a
3
 = 2 × 3 + 5 = 6 + 5 = 11

Therefore the required terms are 7, 9 and 11.
(ii) Here,

a
n
 =

n – 3

4

Putting n = 1, 2 and 3

a
1
 =

1 – 3

4
 = 

–2

4
 = 

–1

2

a
2
 =

2 3

4

–
 = 

–1

4

a
3
 =

3 3

4

–
 = 

0

4
 = 0

So, first three terms are 
–1

2
, 

–1

4
 and 0.

Example 2. What is the 20th term of the
sequence defined by a

n
 = (n – 1) (2 – n) (3 + n)?

(NCERT)

Sol. Here,
a

n
 = (n – 1) (2 – n) (3 + n)

Putting n = 20

a
20

 = (20 – 1) (2 – 20) (3 + 20)

= (19) × (– 18) × (23)

= – 7866

Example 3. Let the sequence a
n
 be defined as

follows :
a

n
 = 1

a
n
 = a

n–1
 + 2 for n > 2

Find first five terms and write corresponding
series. (NCERT)

Sol. Here,  a
1

= 1

a
n

= a
n–1

 + 2 for n > 2

Here value of n is 3 and greater than 2.
So, a

2
 = a

2–1
 + 2 = a

1
 + 2

Putting value of a
1

Then a
2
 = 1 + 2 = 3

Now a
3
 = a

3–1
 + 2 = a

2
 + 2 = 3 + 2 = 5

a
4
 = a

4–1
 + 2 = a

3
 + 2 = 5 + 2 = 7

a
5
 = a

5–1
 + 2 = a

4
 + 2 = 7 + 2 = 9

Hence, the first five terms of the sequence are 1, 3,
5, 7 and 9. The corresponding series is 1 + 3 + 5 + 7 + 9
+ .......... .

Example 4. Find the first four terms of the
sequences whose nth terms are given by :

(i) 
( 1)2n

n


(ii) 2n

2
 – n + 2

Sol. (i) Given, a
n
 = 

( 1)2n

n



Putting n = 1, 2, 3, 4

a
1
 =

( 1)21

1


 = 

( )22

1
 = 

4

1
 = 4

a
2
 =

( )2 1

2

2
 = 

( )3

2

2

 = 
9

2
 = 

9

2

a
3
 =

( )3 1

3

2
 =  

( )4

3

2

 = 
16

3

a
4
 =

( )4 1

4

2
= 

5

4

2

 = 
25

4

So first four terms of the series are 4, 
9

2
, 

16

3
 and

25

4
.

(ii) Given, a
n
 = 2n

2
 – n + 2

Putting n = 1, 2, 3, 4

a
1
 = 2(1)

2
 – 1 + 2 = 2 – 1 + 2 = 3
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a
2
 = 2(2)

2
 – 2 + 2 = 2 × 4 = 8

a
3
 = 2(3)

2
 – 3 + 2 = 18 – 3 + 2 = 17

a
4
 = 2(4)

2
 – 4 + 2 = 32 – 4 + 2 = 30

So first four terms of the given series are 3, 8, 17
and 30.

Example 5. If T
n
 = an

2
 + bn + c and T

1
 = 10, T

2

= 19 and T
3
 = 32, then find the values of a, b and c.

Sol. Given,  T
1
 = 10, T

2
 = 19 and T

3
 = 32

and T
n
 = an

2
 + bn + c

 T
1
 = a(1)

2
 + b(1) + c = a + b + c

 a + b + c = 10 ....(i)

 T
1
 = 10

T
2
 = 19 = a(2)

2
 + b(2) + c

19 = 4a + 2b + c ....(ii)

T
3
 = 32 = a(3)

2
 + b(3) + c

32 = 9a + 3b + c ....(iii)

Subtracting equation (i) from (ii)
3a + b = 9 ....(iv)

Subtracting equation (ii) from (iii)
5a + b = 13 ....(v)

Subtracting equation (iv) from (v)
2a = 4      a = 2

From equation (iv) :

3 × 2 + b = 9   b = 3

From equation (i) :
a + b + c = 10

2 + 3 + c = 10   c = 5

Hence,  a = 2, b = 3 and c = 5  Ans.

Exercise 8.1
Write the first five terms of each of the

sequences in Exercises 1 to 6 whose nth terms are :
1. a

n
 = n (n + 2)

Sol.   a
n
 = n (n + 2)

Putting n = 1, First term a
1
 = 1 (1 + 2) = 3

Putting n = 2, Second term a
2
 = 2 (2 + 2) = 8

Putting n = 3, Third term a
3
 = 3 (3 + 2) = 15

Putting n = 4, Fourth term a
4
 = 4 (4 + 2) = 24

Putting n = 5, Fifth term a
5
 = 5 (5 + 2) = 35

 First five terms are 3, 8, 15, 24 and 35. Ans.

2. a
n
 = 

n

n  1

Sol.   a
n
 = 

n

n 1

Putting n = 1, First term a
1
 = 

1

1 1

1

2 

Putting n = 2, Second term a
2
 = 

2

2 1

2

3 

Putting n = 3, Third term a
3
 = 

3

3 1

3

4 

Putting n = 4, Fourth term a
4
 = 

4

4 1

4

5 

and Putting n = 5, Fifth term a
5
 = 

5

5 1

5

6 

Hence, first five terms are 
1

2
, 

2

3
, 

3

4
, 

4

5
 and 

5

6
.

Ans.
3. a

n
 = 2

n

Sol.  a
n
 = 2

n

Putting n = 1, First term a
1
 = 2

1
 = 2

Putting n = 2, Second term a
2
 = 2

2
 = 4

Putting n = 3, Third term a
3
 = 2

3
 = 8

Putting n = 4, Fourth term a
4
 = 2

4
 = 16

Putting n = 5, Fifth term a
5
 = 2

5
 = 32

Hence, first five terms are 2, 4, 8, 16 and 32. Ans.

4. a
n
 = 

2 – 3

6

n

Sol.    a
n
 = 

2 3

6

n –

Putting n = 1, First term a
1
 = 

2(1) – 3

6

2 – 3

6
–

1

6
 

Putting n = 2, Second term a
2
 = 

2(2) – 3

6

4 – 3

6

1

6
 

Putting n = 3 Third term a
3
 = 

2(3) – 3

6

6 – 3

6

3

6

1

2
  

Putting n = 4, Fourth term a
4
 = 

2(4) – 3

6

8 – 3

6

5

6
 

Putting n = 5, Fifth term a
5
 = 

2(5) – 3

6

10 – 3

6

7

6
 

Hence, first five terms are –
1

6
, 

1

6
, 

1

2
, 

5

6
 and 

7

6
.

Ans.
5. a

n
 = (–1)

n–1
 5

n+1

Sol.   a
n
 = (–1)

n–1
 5

n+1

Putting n = 1, a
1
 = (–1)

1–1
 . 5

1+1
 = 25

Putting n = 2, a
2
 = (–1)

2–1
 . 5

2+1
 = –125

Putting n = 3, a
3
 = (–1)

3–1
 . 5

3+1
 = 625

Putting n = 4, a
4
 = (–1)

4–1
 . 5

4+1
 = –3125

Putting n = 5 a
5
 = (–1)

5–1
 . 5

5+1
  = 15625

Hence, first five terms are 25, –125, 625, –3125 and
15625. Ans.

6. a
n
 = 

2( 5)
4

nn

Sol.  Given, a
n
 = 

2( 5)

4

nn

Putting n = 1, a
1
 = 1.

2(1 5)

4
 = 

1 6

4
 = 

3

2

Putting n = 2, a
2
 = 2.

2(2 5)

4
 = 

2 9

4


 = 

9

2

Putting n = 3, a
3
 = 3.

2(3 5)

4
 = 

3 14

4

21

2

 

Putting n = 4, a
4
 = 4.

2(4 5)

4
 = 

4 21

4


 = 21

Putting n = 5, a
5
 = 5.

2(5 5)

4
 = 

5 30

4

75

2

 
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Hence, first five terms are 
3 9 21

, , ,
2 2 2

 21 and 
75

2
.

Ans.
Find the indicated terms in each the sequences

in exercises 7 to 10 where nth terms are :
7. a

n
 = 4n – 3; a

17
, a

24

Sol.   a
n
 = 4n – 3

Putting n = 17, a
17

 = 4 . 17 – 3 = 68 – 3 = 65

Putting n = 24, a
24

 = 4 . 24 – 3 = 96 – 3 = 93

 a
17

 = 65 and a
24

 = 93 Ans.

8. a
n
 = 

n

n

2

2
; a

7

Sol.   a
n
 = 

n

n

2

2
; a

7

For a
7
, putting n = 7, a

7
 = 

7

2

2

7
 = 

49

128

So, a
7
 = 

49

128
 Ans.

9. a
n
 = (–1)

n–1
 n

3
; a

9

Sol.   a
n
 = (–1)

n–1
 n

3

For a
9
, putting n = 9,a

9
= (–1)

9–1
 . (9)

3

a
9

= (–1)
8
 . 9 × 9 × 9 = 729

So, a
9
 = 729 Ans.

10. a
n
 = 

n n

n

 ( – 2)

3 ; a
20

Sol.    a
n
 = 

n n

n

 ( – )2

3 ; a
20

For a
20

, putting n = 20, a
20

 =
20 20 2 

20 + 3

( – )

=
20 18

23


 = 

360

23

So, a
20

 =
360

23
 Ans.

Write the first five terms of each of the
sequences in Exercises 11 to 13 and obtain the
corresponding series :
11.  a

1
 = 3, a

n
 = 3a

n–1
 + 2 for all n > 1

Sol.  a
1
 = 3,

a
n
 = 3a

n–1
 + 2   n > 1

For n = 2 a
2
 = 3a

2–1
 + 2 = 3a

1
 + 2

= 3.3 + 2 = 9 + 2 = 11

For n = 3 a
3
 = 3a

3–1
 + 2 = 3a

2
 + 2

= 3.11 + 2 = 33 + 2 = 35

For n = 4 a
4
 = 3a

4–1
 + 2 = 3a

3
 + 2

= 3.35 + 2 = 105 + 2 = 107

For n = 5 a
5
 = 3a

5–1
 + 2 = 3a

4
 + 2

= 3.107 + 2 = 321 + 2 = 323

So, first five terms are = 3, 11, 35, 107, 323 and
sequence = 3 + 11 + 35 + 107 + 323 + ..... Ans.

12. a
1
 = –1, a

n
 = 

a

n

n–1
, where n > 2

Sol.  a
1
 = –1

and a
n

= 
a

n

n–1
, where n > 2

For n = 2, a
2

= 
a

2 1

2

–
 = 

a
1

2
 = 

–1

2

For n = 3, a
3

= 
a a

3 1 2

3 3

2

3

1

6

– –1 /
–  

For n = 4, a
4

= 
a a

4 1 3

4 4

6

4

1

24

– –1 /
–  

For n = 5, a
5

= 
a a

5 1 4

5 5

24

5

1

120

– –1 /
–  

So, first five terms are = –1, –
1

2
, –

1

6
, –

1

24
,

–
1

120
 and sequence = (–1) + –

1

2

F
H

I
K + –

1

6

F
H

I
K + –

1

24

F
H

I
K +

–
1

120

F
H

I
K +..... Ans.

13. a
1
 = a

2
 = 2, a

n
 = a

n–1
 – 1, where n > 2

Sol.   a
1
 = a

2
 = 2

and a
n
 = a

n–1
 – 1, where n > 2

For n = 3, a
3
 = a

3–1
 – 1 = a

2
 – 1 = 2 – 1 = 1

For n = 4, a
4
 = a

4–1
 – 1 = a

3
 – 1 = 1 – 1 = 0

For n = 5, a
5
 = a

5–1
 – 1 = a

4
 – 1 = 0 – 1 = – 1

So, first five terms are 2, 2, 1, 0, – 1 and sequence
= 2 + 2 + 1 + 0 + (–1) + .... Ans.

14. The Fibonacci sequence is defined by :

1 = a
1
 = a

2
 and a

n
 = a

n–1
 + a

n–2
, n > 2.

Find  
a

a

n

n

1

, for n = 1, 2, 3, 4, 5.

Sol.  a
1

= a
2
 = 1

and a
n

= a
n–1

 + a
n–2

, n > 2

For n = 3, a
3

= a
2
 + a

1
 = 1 + 1 = 2

For n = 4, a
4

= a
3
 + a

2
 = 2 + 1 = 3

For n = 5, a
5

= a
4
 + a

3
 = 3 + 2 = 5

For n = 6, a
6

= a
5
 + a

4
 = 5 + 3 = 8

Now to get 
a

a

n

n

1
,

For n = 1,
a

a

1 1

1


 =

a

a

2

1

1

1
  = 1

For n = 2,
a

a

2 1

2


 =

a

a

3

2

2

1
 = 2

For n = 3,
a

a

3 1

3


 =

a

a

4

3

3

2


For n = 4,
a

a

4 1

4


 =

a

a

5

4

5

3


For n = 5,
a

a

5 1

5


 =

a

a

6

5

8

5

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If each term of a series of non-zero number is

obtained by multiplying by previous term by a fixed number,

then series is called a geometric series i.e. the ratio of each

term of a series to its previous term is constant, then the

series is called geometric progression and the constant

ratio is called the common ratio.

Examples : (i) 1, 4, 4
2
, 4

3
, ........ is a geometric

progression, whose common ratio is 4.

(ii) 
1

3
,  – 

1

9
, 

1

27
, – 

1

81
.. ... ..  is a geometric

progression whose common ratio is –
1

3
.

8.6 Geometric Progression

8.7 General term of a Geometric Progression
If first term of a progression is ‘a’ and common ratio

is ‘r’, then

a
1
 = a, a

2
= first term × common ratio

 a
2

= ar

a
3

= second term × common ratio

= ar × r = ar
2

a
4

= third term × common ratio

= ar
2
 × r = ar

3

So, geometric progression is

a
1
 + a

2
 + a

3
 + a

4
 + .............

 a + ar + ar
2
 + ar

3
 + ............

The series a + ar + ar
2
 + ......... + ar

n–1
 or a + ar +

ar
2
 + ......... + ar

n–1
 + ......... are called finite or infinite

respectively.

The series a + ar + ar
2
 + ......... + ar

n–1
 or a +

ar + ar
2
 + ......... + ar

n–1
 + ......... are called finite or

infinite geometric series, respectively.

8.8 nth term of a Geometric Progression
First term (a

1
) = a = ar

1–1

Second term (a
2
) = ar = ar

2–1

Third term (a
3
) = ar

2
 = ar

3–1

Fourth term (a
4
) = ar

3
 = ar

4–1

....................... .................

....................... .................

....................... .................

....................... .................

n
th

 term a
n
 = ar

n–1

We represent the terms by T
1
, T

2
, T

3
, T

4
, ......... T

n

also.

Then
–1

T
n

n
ar

If last term is represented by l,

then last term –1n
l ar

where r = 
2

1

T

T
 = 

3

2

T

T
 = ...........

8.9 Sum of the first n terms of a G.P.
Let the first term of a G.P. be a and the common

ratio be r. Then the sum of first n terms of G.P.,
S

n
 = a + ar + ar

2
 + ar

3
 + .......... +

ar
n–1

 ....(1)

Multiplying by r in equation (1)
rS

n
 = ar + ar

2
 + ar

3
 + .......... + ar

n–1
 +

 ar
n
 ....(2)

Subtracting equation (2) from equation (1)
 S

n
 – rS

n
 = a – ar

n

 (1 – r) S
n
 = a (1 – r

n
)

 S
n
 =

(1– )

1–

n
a r

r
, r < 1

(i) If r = 1 then

S
n
 = a + a + a + a + ....... n terms

S
n
 = na

(ii) If r > 1 then

S
n
 =

( –1)

–1

n
a r

r

(iii) If last term of geometric series is l, then
l = ar

n–1

 lr = ar
n–1

 × r = ar
n

From case (ii)

S
n
 =

( –1)

–1

n
a r

r
 = 

–

–1

n
ar a

r
 = 

–

–1

lr a

r

S
n
 =

–

–1

lr a

r
, r > 1

 S
n
 =

–

1–

a lr

r
, r < 1

Note : If a + ar + ar
2
 + ............ is an infinite

geometric progression,
(i) when r > 1 then S = 
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