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8(Sequence and Series)

n n 

n 

(Sequence)

(Arrangement) 

Sequence

(Term) 

(Some examples of Sequences)—

(i) 

n a
n
 = 2n – 1 

n 



2

(ii) 3, –9, 27, –81...............

–3

n a
n
 = (–1)

n–1
 . 3

n

n

(a) (Finite sequence)

(b) (Infinite sequence)

(Types of Sequence)
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(NCERT)

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

n
 = 

n – 3

4

(i)

a
n
 = 2n + 5

n = 1, 2 

a
1
 = 2 × 1 + 5 = 2 + 5 = 7

a
2
 = 2 × 2 + 5 = 4 + 5 = 9

a
3
 = 2 × 3 + 5 = 6 + 5 = 11

(ii) 

a
n
 =

n – 3

4

n = 1, 2 

a
1
 =

1 – 3

4
 = 

–2

4
 = 

–1

2

a
2
 =

2 3

4

–
 = 

–1

4

a
3
 =

3 3

4

–
 = 

0

4
 = 0

–1

2
, 

–1

4
 0

a
n
 = (n – 1) (2 – n) (3 + n) 

(NCERT)

a
n
 = (n – 1) (2 – n) (3 + n)

n = 20 

a
20

 = (20 – 1) (2 – 20) (3 + 20)

= (19) × (– 18) × (23)

= – 7866

a
n
 

a
n
 = 1

a
n
 = a

n–1
 + 2 for n > 2

(NCERT)

a
1
 = 1

a
n
 = a

n–1
 + 2 for n > 2

n 

a
2
 = a

2–1
 + 2 = a

1
 + 2

a
1
 

a
2
 = 1 + 2 = 3

a
3
 = a

3–1
 + 2 = a

2
 + 2 = 3 + 2 = 5

(Types of Series)
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a
4
 = a

4–1
 + 2 = a

3
 + 2 = 5 + 2 = 7

a
5
 = a

5–1
 + 2 = a

4
 + 2 = 7 + 2 = 9

n

(i) 
( 1)2n

n


(ii) 2n

2
 – n + 2

(i) —a
n
 =

( 1)2n

n



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

4, 
9

2
, 

16

3
 

25

4
 

(ii) —a
n
 = 2n

2
 – n + 2

n = 1, 2, 3, 4 

a
1
 = 2(1)

2
 – 1 + 2 = 2 – 1 + 2 = 3

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

T
n
 = an

2
 + bn + c T

1
 = 10, T

2

= 19 T
3
 = 32, a, b c 

T
1
 = 10, T

2
 = 19 T

3
 = 32

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)

(ii) (i) 

3a + b = 9 ....(iv)

(iii) (ii) 

5a + b = 13 ....(v)

(v) (iv)

2a = 4         a = 2

(iv) 

3 × 2 + b = 9   b = 3

(i) 

a + b + c = 10

2 + 3 + c = 10   c = 5

a = 2, b = 3 c = 5 

n

1. a
n
 = n (n + 2)

  a
n
 = n (n + 2)

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

= n = 2 a
2
 = 2 (2 + 2) = 8

= n = 3 a
3
 = 3 (3 + 2) = 15

= n = 4 a
4
 = 4 (4 + 2) = 24

= n = 5 a
5
 = 5 (5 + 2) = 35

 =

2. a
n
 = 

n

n  1

 a
n
 = 

n

n 1

= n = 1 a
1
 = 

1

1 1

1

2 

= n = 2 a
2
 = 

2

2 1

2

3 

= n = 3 a
3
 = 

3

3 1

3

4 

= n = 4 a
4
 = 

4

4 1

4

5 

= n = 5 a
5
 = 

5

5 1

5

6 

= 
1

2
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2

3
, 

3

4
, 

4

5

5

6

3. a
n
 = 2

n

 a
n
 = 2

n

= n = 1 a
1
 = 2

1
 = 2

= n = 2 a
2
 = 2

2
 = 4

= n = 3 a
3
 = 2

3
 = 8

= n = 4 a
4
 = 2

4
 = 16

= n = 5 a
5
 = 2

5
 = 32

=

4. a
n
 = 

2 – 3

6

n

  a
n
 = 

2 3

6

n –

= n = 1 a
1
 = 

2(1) – 3

6

2 – 3

6
–

1

6
 
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= n = 2 a
2
 = 

2(2) – 3

6

4 – 3

6

1

6
 

= n = 3 a
3
 = 

2(3) – 3

6

6 – 3

6

3

6

1

2
  

= n = 4 a
4
 = 

2(4) – 3

6

8 – 3

6

5

6
 

= n = 5 a
5
 = 

2(5) – 3

6

10 – 3

6

7

6
 

= –
1

6
, 

1

6
, 

1

2
, 

5

6
 

7

6
 

5. a
n
 = (–1)

n–1
 5

n+1

  a
n
 = (–1)

n–1
 5

n+1

= n = 1 a
1
 = (–1)

1–1
 . 5

1+1
 = 1 . 5

2

= 25

= n = 2 a
2
 = (–1)

2–1
 . 5

2+1

= (–1)
1
 . 5

3
 = –125

= n = 3 a
3
 = (–1)

3–1
 . 5

3+1

= (–1)
2
 . 5

4
 = 625

= n = 4 a
4
 = (–1)

4–1
 . 5

4+1

= (–1)
3
 . 5

5
 = –3125

= n = 5 a
5
 = (–1)

5–1
 . 5

5+1

= (–1)
4
 . 5

6
 = 15625

=

6. a
n
 = n

n2 5

4



  a
n
 = n

n2 5

4

F
H

I
K

= n = 1 a
1
 = 1 . 

1 5

4

2 
 = 1 . 

6

4
 = 

3

2

= n = 2 a
2
 = 

2 2 5

4

2( )
 = 

2 9

4


 = 

9

2

= n = 3 a
3
 = 

3 3 5

4

2( )
 = 

3 14

4

21

2

 

= n = 4 a
4
 = 

4 4 5

4

2( )
 = 

4 21

4


 = 21

= n = 5 a
5
 = 

5 5 5

4

2( )
 = 

5 30

4

75

2

 

= 
3

2
,
9

2
,
21

2
, 21 

75

2
 

n

7. a
n
 = 4n – 3; a

17
, a

24

  a
n
 = 4n – 3

a
17

 n = 17 a
17

 = 4 . 17 – 3

= 68 – 3 = 65

a
24

 n = 24 a
24

 = 4 . 24 – 3

= 96 – 3 = 93

a
17

 = 65 a
24

 = 93

8. a
n
 = 

n

n

2

2
; a

7

  a
n
 = 

n

n

2

2
; a

7

a
7
 n = 7 a

7
 = 

7

2

2

7
 = 

49

128

a
7
 = 

49

128
 

9. a
n
 = (–1)

n–1
 n

3
; a

9

  a
n
 = (–1)

n–1
 n

3

a
9
 n = 9 

a
9
 = (–1)

9–1
 . (9)

3

a
9
 = (–1)

8
 . 9 × 9 × 9 = 729

a
9
 = 729 

10. a
n
 = 

n n

n

 ( – 2)

3 ; a
20

  a
n
 = 

n n

n

 ( – )2

3 ; a
20

a
20

 n = 20 a
20

 =
20 20 2 

20 + 3

( – )

=
20 18

23


 = 

360

23

a
20

 =
360

23
 

11.  a
1
 = 3, a

n
 = 3a

n–1
 + 2 n > 1 

 a
1
 = 3,

a
n
 = 3a

n–1
 + 2   n > 1

n = 2 a
2
 = 3a

2–1
 + 2 = 3a

1
 + 2

= 3.3 + 2 = 9 + 2 = 11

n = 3 a
3
 = 3a

3–1
 + 2 = 3a

2
 + 2

= 3.11 + 2 = 33 + 2 = 35

n = 4 a
4
 = 3a

4–1
 + 2 = 3a

3
 + 2

= 3.35 + 2 = 105 + 2 = 107

n = 5 a
5
 = 3a

5–1
 + 2 = 3a

4
 + 2

= 3.107 + 2 = 321 + 2 = 323

= 3, 11, 35, 107, 323 

= 3 + 11 + 35 + 107 + 323

 + ..... 

12. a
1
 = –1, a

n
 = 

a

n

n–1
, n > 2

 a
1
 = –1

a
n
 =

a

n

n–1
, n > 2

n = 2 a
2
 =

a
2 1

2

–
 = 

a
1

2
 = 

–1

2
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n = 3 a
3
 =

a a
3 1 2

3 3

2

3

1

6

– –1 /
–  

n = 4 a
4
 =

a a
4 1 3

4 4

6

4

1

24

– –1 /
–  

n = 5 a
5
 =

a a
5 1 4

5 5

24

5

1

120

– –1/
–  

= –1, –
1

2
, –

1

6
, –

1

24
 –

1

120

= (–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 +..... 

13. a
1
 = a

2
 = 2, a

n
 = a

n–1
 – 1, n > 2

 a
1
 = a

2
 = 2

a
n
 = a

n–1
 – 1, n > 2

n = 3 a
3
 = a

3–1
 – 1 = a

2
 – 1 = 2 – 1 = 1

n = 4 a
4
 = a

4–1
 – 1 = a

3
 – 1 = 1 – 1 = 0

n = 5 a
5
 = a

5–1
 – 1 = a

4
 – 1 = 0 – 1 = – 1

2, 2, 1, 0 – 1 = 2 + 2

+ 1 + 0 + (–1) + .... 

14. Fibonacci 

1 = a
1
 = a

2
 a

n
 = a

n–1
 + a

n–2
, n > 2 

a

a

n

n

1

 n = 1, 2, 3, 4, 5

 a
1
 = a

2
 = 1

a
n
 = a

n–1
 + a

n–2
, n > 2

n = 3 a
3
 = a

2
 + a

1
 = 1 + 1 = 2

n = 4 a
4
 = a

3
 + a

2
 = 2 + 1 = 3

n = 5 a
5
 = a

4
 + a

3
 = 3 + 2 = 5

n = 6 a
6
 = a

5
 + a

4
 = 5 + 3 = 8

a

a

n

n

1
 

n = 1 
a

a

1 1

1


 =

a

a

2

1

1

1
  = 1

n = 2 
a

a

2 1

2


 =

a

a

3

2

2

1
 = 2

n = 3 
a

a

3 1

3


 =

a

a

4

3

3

2


n = 4 
a

a

4 1

4


 =

a

a

5

4

5

3


n = 5 
a

a

5 1

5


 =

a

a

6

5

8

5


(Common

Ratio) 

(i) 1, 4, 4
2
, 4

3
, ........ 

(ii) 
1

3
, – 

1

9
, 

1

27
, – 

1

81
....... 

= –
1

3
 

(Geometric Progression)

(General term of a Geometric Progression)

‘a’ r 

a
1
 = a, a

2
 = ×

 a
2
 = ar

a
3
 = ×

= ar × r = ar
2

a
4
 = ×

= ar
2
 × r = ar

3

a
1
 + a

2
 + a

3
 + a

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

 a + ar + ar
2
 + ar

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

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

n–1
 a + ar + ar

2

+ ......... + ar
n–1

 + ......... 

n

(n
th

 term of a Geometric Progression)

(a
1
) = a = ar

1–1

(a
2
) = ar = ar

2–1

(a
3
) = ar

2
 = ar

3–1

(a
4
) = ar

3
 = ar

4–1
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