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(AM) (GM)

AM GM

(a)

2

1, 1, 2, 3, 5, 8, 13 ...

(b) 0 3

0 3 0 3 0 03 0 003 0 0003 ....

(c) 10 30 50

10, 30, 50, 70, 90 ...

10
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1. 2 4 8 16, , , , (2)
1

9

1

27

1

81

1

243
, , , ,...

3. 0.01, 0.0001, 0.000001 ...

a, d, n t
n

3

A.P n

A.P. S, n, a d

A.P.

G.P

G.P

G.P t
n
, a, r n

GP

G.P n

G.P  a, r, n s

G.P (S ) | r | < 1
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G.P S , a r

GP

G.M

(A.M) (G.M)

13.1 (Sequence)

a
n
, n

1. a
1
, a

2
, a

3
, ... a

n
,...

2. a
n
, n = 1, 2, 3, ...

3. {a
n
}

1. 1, 2, 4, 8, 16, 32...

2. 1, 4, 9, 16, 25, ...

3.
1

2

2

3

3

4

4

5
, , , ...

4. 1
1

2

1

3

1

4

1

5

1

6
, , , , , , ...

5. n

1. a
n
 = 2n–1 2. a

n
 = n2 3. a

n

n
n

1
4. a

n
n

1

n

a
1
 = 1, a

2
 = 1, a

n
 = a

n–2
+ a

n –1
 n 3

13.2 (Arithmetic Progression)

(1) 2, 4, 6, 8 ... (2) 1
3

2
2

5

2
, , , ...
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(3) 10, 8, 6, 4, ... (4)
1

2
1

3

2
2

5

2
, , , , , ...

2, 1, 10
1

2

(1)

= 2

2 = 4 = 2 + 1 2

3 = 6 = 2 + 2 2

4 = 8  = 2 + 3 2

2

A.P.

A.P. d

A.P, a d,

a, a + d, a + 2d, a + 3d, ...

n t
n

13.2.1

A.P.

a, a + d, a + 2d, a + 3d ...

(t
1
) = a

(t
2
) = a + d = a + (2 – 1) d

(t
3
) = a + 2d = a + (3 – 1) d

n t
n
 = a + (n – 1)d

A.P. A.P.

A.P n n

t
n
 = 2n – 1 n = 1, 2, 3, ... A.P

A.P 1, 3, 5, 7, 9, ...
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(i) A.P.

A.P.

(ii) A.P.

A.P.

13.1 A.P. : 2, 4, 6, ... 10

A.P. a = 2 d = 4 – 2 = 2

t
n
 =a + (n –1) d,

t
10

 = 2 + (10 – 1) 2 = 2 + 18 = 20

A.P. 10 20

13.2 A.P. 10 –15 31 –57 15

A.P. a d, t
n
 = a + (n – 1)d

t
10

 = a + (10 – 1) d = a + ad

t
31

 = a + (31 – 1) d = a + 30 d

a + 9d = –15 ...(1)

a + 30d = –57 ... (2)

a d (1) (2)

(2) (1)

21d = –57 + 15 = –42

d
42

21
2

(1) a = –15 – 9d = –15 – 9 (–2)

= –15 + 18 = 3

t
15

 = a + (15 – 1) d

= 3 + 14 (–2) = –25

13.3 A.P. : 5, 11, 17, ... 119

a = 5, d = 11 – 5 = 6
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t
n
 = 119

t
n
 = a + (n – 1) d

 119 = 5 + (n – 1) 6

(n -1) =
119 -5

6
19

n 20

A.P. 20 119

13.4 A.P. : 2, 9, 16, ... 600

a = 2 d = 9 – 2 = 7

A.P. n 600

t
n
 = 2 + (n – 1) 7

2 + (n – 1) 7 = 600

(n –1) 7 = 598

n
598

7
1

n 86
3

7

n 600 A.P.

13.5 A.P. 3 15 37

d = 3, t
15

 = 37 n = 15

a

t
n
 = a + (n – 1) d

37 = a + (15 – 1) 3

37 = a + 42

a = –5

A.P. –5



411

13.6 a + b +c = 0
a

b c

b

c a

c

a b
, , A.P

1 1 1

b c c a a b
, , A.P..

a

b c

b

c a

c

a b
, ,  A.P..

b

c a

b

b c

c

a b

b

c a

b

c a

a

b c

c

a b

b

c a
1 1 1 1

a b c

c a

a b c

b c

a b c

a b

a b c

c a

1 1 1 1

c a b c a b c a

a + b + c  0

1 1 1

b c c a a b
, , A.P.

13.1

1. A.P. n

(a) 1, 3, 5, 7, ... (b) 3, 5, 7, 9...

2. t
n
 = 2n + 1 , A.P.

3. A P. . , ,2
1

2
4 5

1

2
31 ? 10

4. A.P. 7, 4, 1, –2, ... –292

5. A.P. m n n m (m + n)

6. A.P. 8

20

7. n na + b A.P.

a
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13.3 n (To find the sum of

first n terms in an A.P.)

A.P. a d

l AP  n l,

l = t
n
 = a + (n – 1) d ... (i)

S
n
, A.P. n

S
n
 = a + (a + d) + (a + 2d) + ... + (l – 2d) + (l – d) + l ...(ii)

S
n
 = l + (l – d) + (l – 2d) + ... + ( a + 2d) +  (a + d) +a ...(iii)

(ii) (iii)

2 S
n
 = (a + l) + (a + l) + (a + l) + ... n = n (a + l)

S
n

an
2

( )l

S
n

a n dn
2

2 1[ ( ) ] [(i) ]

 t
n
 = S

n
 – S

n–1

13.7 2 + 4 + 6 + ...n

a = 2, d = 4 – 2 = 2

S
n

a n dn
2

2 1[ ( ) ]

S
n

nn
2

2 2 1 2[ ( ) ]

n
n

n n

2
2 2

2 1

2
[ ]

( )

n n( )1

13.8 2, 3, 5, 9, 8, 15, 11, ... (2n + 1)

S

S = 2 + 3 + 5 + 9 + 8 + 15 + 11 + ... (2n + 1)

= [2 + 5 + 8 + 11 + ... (n + 1) ] + [3 + 9 + 15 + 21 + ... n ]

n
n

n
n

1

2
2 2 1 1 3

2
2 3 1 6[ ( ) ] [ ( ) ]
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n
n

n
n

1

2
4 3

2
6 6 6[ ] [ ]

( ) ( )n n
n

1 3 4

2
3 2

1

2
3 7 4 62 2[ ]n n n

1

2
9 7 42[ ]n n

13.9 A.P. 35 69 69

A.P. a d

t
35

 = a + (35 – 1) d = a + 34 d

a + 34 d = 69

S
n

a n dn
2

2 1[ ( ) ]

S a d69

69

2
2 69 1[ ( ) ]

69 34( )a d [(i) ]

69 69

= 4761

13.10 A.P. 10 50 480

a = 10, l = t
n
 = 50, S

n
 = 480  a, t

n
S

n

S
n

a n dn
2

2 1[ ( ) ] t a n dn ( ) ,1

480
2

20 1
n

n d[ ( ) ] ...(i)

50 = 10 + (n – 1) d ... (ii)

(ii) (n –1)d = 50 – 10  (n – 1) d = 40 ... (iii)
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(i) 480
2

20 40
n

( )

60n = 2 480

n
2 480

60
16

(iii)

d
40

15

8

3
n – 1 = 16 – 1 = 15

13.11 A.P. n n p q

2q pn

n

t
n
 = p S

n
 = q

A.P. a

S
n

a tn n
2

( )

n
a p q

2
( )

a p
q

n

2

a
q

n
p

2

a
q pn

n

2

13.2

1. A.P.

(a) 8, 11, 14, 17, ... 15

(b) 8, 3, –2, –7, –12, ... n

2. A.P : 27, 23, 19, 15 ... 95

3. 1740

200 10
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4. 3, 6, 9, 12, ... 200

5. n 1

5

162 n

6. n an2 + bn

A.P.

13.4 [Arithmetic Mean (A.M.)]

a, A b A.P. A a b

A – a = b – A

A
a b

2

a b (A.M.)=
a b

2
A.P..

3, 8, 13, 18, 23, 28, 33

3 33 5 3 33

A.P. 3, 13, 23, 33 3 33

13 23

a b A.M.

A
1
, A

2
, A

3
,...A

n
, a b n

a, A
1
, A

2
, A

3
, ... A

n
, b

d (n + 2)

b = (n + 2)

= a + (n + 1) d

d
b a

n 1

A a d A a
b a

n
1 1

1
...(i)
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A a d A a
b a

n
2 22

2

1

( )
...(ii)

A a nd A a
n b a

n
n n

( )

1
...(iii)

a b n

(i), (ii), ... (n)

A A A A na
b a

n
nn1 2 3

1
1 2... ... [ ... ]

na
b a

n

n n

1

1

2

( )

na
n b a n a b( ) ( )

2 2

n [a b ]

13.12 8 26 5

26 8 5 A
1
, A

2
, A

3
, A

4
A

5

8, A
1
, A

2
, A

3
, A

4
, A

5
, 26 a = 8, b = 26, n =

7

26 = 8 + (7 – 1) d

d = 3

A
1
 = a + d = 8 + 3, A

2
 = a + 2d = 8 + 2 3 = 14

A
3
 = a + 3d = 17, A

4
 = a + 4d = 20

A
5
 = a + 5d = 23

8 26 5 11, 14, 17, 20 23

13.13 20 80 n

1 : 3 n

A.P. (n + 2) 80 20 d

80 = 20 + (n + 2 – 1) d

80 – 20 = (n + 1) d

d
n

60

1
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A M
n

n

n

n

n
. . 20

60

1

20 20 60

1

20 80

1

A M n
n

n

n
. 20

60

1

80 20

1

20 80

1

80 20

1
1 3

n

n

n

n
: :

n

n

4

4 1

1

3

4n + 1 = 3n + 12

n = 11

20 80 11 A.M.

13.14 x, y, z

(x + 2y – z) (2y + z – x) (z + x – y) = 4xyz

x, y, z

y
x z

2
... (i)

L.H.S. = (x + 2y – z) (2y + z – x) (z + x – y)

= (x + x + z – z) (x + z + z – x) (2y – y) [(i) ]

= (2x) (2z) (y) = 4xyz

= R.H.S

13.3

1.

2. 7 85 m (m – 3) m

11 : 24 m

3. n

n

4. A.P. p q A.M. r s

A.M. p + q = r + s



418

13.5 (Geometric Progression)

1. 1, 2, 4, 8, 16, ... 2. 3 1
1

3

1

9

1

27
, , , , , ...

3. 1, –3, 9, –27, ... 4. x, x2, x3, x4, ...

(1) 2

22 2 3
1

3

1

32

1

GP

2

21

(1) 4

1, 3, 1, x 2
1

3
3, , , x a

r a, ar, ar2, ar3, ...

13.5.1

a r

a, ar, ar2, ar3, ...

t
1
 = a = ar1–1

t
2
 = ar = ar2–1

t
3
 = ar2 = ar3–1

t
4
 = ar3 = ar4–1

n



419

t
n
 =  arn–1 ......(A)

13.5.2

(i)

a, b, c, d, ... G.P

ak, bk, ck, dk, ... GP [ k 0]

(ii) GP G.P.

a, b, c, d ... G.P.

ak, bk, ck, dk, ... G.P. (k  0)

r rk

13.15 GP : 4, 8, 16, ... 6

(a) = 4

(r) = 8 4 = 2

t
n
 = arn–1

t
6
 = 4 26–1 = 4 32 = 128

G.P. 6 128

13.16 G.P. 4 9 8 256 G.P.

G.P. a r

t
4
 = ar4–1 = ar3

t
9
 = ara–1 = ar8

ar8 = 256 ...(1)

ar3 = 8 ... (2)

ar

ar

8

3

256

8

r5 = 32 = 25

(2) a  23 = 8



420

a
8

8
1

G.P. 1, 2, 4, 8, 16, ...

13.17 G.P. 5, –10, 20, –40, ... 320

a = 5; r
10

5
2

320 G.P. n

t
n
 = arn–1

t
n
 = 5 (–2)n–1

5 (–2)n–1 = 320

(–2)n–1 = 64 = (–2)6

n – 1 = 6

n = 7

G.P. 7 320

13.18 a, b, c d, G.P. (a + b)2, (b + c)2

(c + d)2 G.P.

a, b, c d G.P.

b

a

c

b

d

c

b2 = ac, c2 = bd, ad = bc ... (1)

(a + b)2 (c + d)2 = [(a + b) (c + d)]2 = (ac + bc + ad + bd)2

= (b2 + c2 + 2bc)2 [(1) ]

= [(b + c)2]2

( )

( )

( )

( )

c d

b c

b c

a b

2

2

2

2

(a + b)2, (b + c)2, (c + d)2 G.P.
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13.4

1. G.P. 3
1

2

2. G.P. 1, 2, 4, 8, 16 ... 1024 520 G.P.

3. G.P. 43 216

4. G.P n 2 3n n G.P. (a) (b)

13.6 G.P. n (Sum of first n terms of a G.P.)

G.P. a r G.P n

S
n

S
n
 = a + ar + ar2 + ... + arn–2 + arn–1 ...(1)

(1) r

rS
n
 = ar + ar2 + ar3 + ... + arn–2 + arn–1 +ar

n
 ...(2)

(1) – (2)  S
n
 – r S

n
 = a – arn

, S
n
(1 – r) = a (1 – rn)

S
a r

r
n

n(` )1

1
...(A)

a r

r

n( )1

1
...(B)

(A) (B), n r  1

(A) |r| < 1 (B) |r| > 1

13.19 G.P : 1, 3, 9, 27 .... 10

(a) = 1 (r)
3

1
3

S
a r

r
rn

n( )
, ( )

1

1
1

S10

10 101 3 1

3 1

3 1

2

( )
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13.20 G.P :
1

3
1 3 81, , ,...

a r
1

3
3; t

n
 = l = 81

t n

n n

81
1

3
3 3

1 2

3 3 3
2

4
8n

n – 2 = 8

n = 10

Sn

1

3
3 1

3 1

10

3 1

3 3

10

13.21 G.P. : 0 6, 0 06, 0 006, 0 0006, ... n

a 0 6
6

10
r

0 06

0 6

1

10

S
n

S
a r

r
n

n( )1

1
[ ]r 1

Sn

n

n

6

10
1

1

10

1
1

10

6

9
1

1

10

2

3
1

1

10n

2

3
1

1

10n
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13.21 G.P. : 64, 32, 16, ... 127
1

2

a = 64, Sn 127
1

2

255

2
Sn 127

1

2

255

2

S
n

S
a r

r
n

n( )1

1

Sn

n

64 1
1

2

1
1

2

64 1
1

2

1
1

2

255

2

n

128 1
1

2

255

2

n

1
1

2

255

256

n

1

2
1

255

256

1

256

1

2

8n

n = 8

13.23

2, 22, 222, ... n

S

S = 2 + 22 + 222 + ... n

=2  (1 + 11 + 111 + ... n

2

9
9 + 99 + 999 + ... n
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2

9
 {(10 – 1) (102 –1) (103 –1) + ......n }

2

9
 {(10 102 + 103 + ......n  – (1 + 1 + 1......n }

2

9

10 1

10 1

( )n

n  [  10 + 102 + 103 + ... G.P r = 10 > 1]

2

9

10 1 9

9

n n

2

81
10 1 9n n

13.24 0 7, 0 77, 0 777... n

S

S = 0 7 + 0 77 + 0 777 + ... n

 7 0 1 + 0 11 + 0 111 + ... n

7

9
0 9 + 0 99 + 0 999 + ... n

7

9
{(1– 0 1) (1 – 0 01) (1 – 0 001) n }

7

9
{(1 + 1 + 1 + ... n ) – (0 1 + 0 01 + 0 001 + ... n

)}

7

9

1

10

1

10

1

102 3
n n...

7

9

1

10
1

1

10

1
1

10

n
n

r < 1

7

9

1

9
1

1

10
n

n
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7

9

9 1 10

9

n n

7

81
9 1 10[ ]n n

13.5

1. G.P.

(a) 6, 12, 24, ... 10

(b) 1
1

2

1

4

1

8

1

16
20, , , , ...

2. G.P. 8, 16, 32, 64, ... 8184

3. G.P. a + b + ... + l
b a

b a

l
2

4. n

(a) 8, 88, 888, ... (b) 0 2, 0 22, 0 222, ...

13.7 (Infinite Geometric Progression)

G.P. G.P.

G.P.

G.P. 1
1

2

1

4

1

8

1

16
, , , ,

,
...

a r1
1

2
,

G.P. n t n n

1

2 1 n S
n

Sn

n

n

1
1

2

1
1

2

2 1
1

2

2
1

2
2

1n

n n 2
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2

0 3 0 3 + 0 03 + 0 003 + 0 0003

+ ...

1

3

G.P. 1, 2, 4, 8, 16 ...

G.P

13.7.1.

r G.P.

1 |r| > 1

G.P. n

S
a r

r
n

n( )1

1

ar

r

a

r

n

1 1
... (A)

n rn

n |r| > 1

2 |r| < 1

(A)

S
a r

r

a

r

ar

r

n n( )1

1 1 1

n rn n

, rn 0,

S
a

r1

a r

S
a

r1
, |r| < 1 ... (i)
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13.25 G.P :
1

3

2

9

4

27

8

81
, , , ,...

G.P a
1

3
, r

2

9
1

3

2

3

| |r
2

3

2

3
1

S
a

r1

S

1

3

1
2

3

1

3

1
2

3

1

5

G.P
1

5

13.26 0 3. G.P..

0 3 0 3333333...

= 0 3 + 0 03 + 0 003 + 0 0003 + ...

3

10

3

10

3

10

3

102 3 4
...

G.P. a
3

10
r

3

10
3

10

1

10
1

2

S
a

r1

0 3

3

10

1
1

10

3

10
9

10

3

9

1

3

0 3
1

3
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13.27 (Simple pendulum)

16, 12, 9, ...

16, 12, 9, ...

a = 16 r
12

16

3

4
1

S
a

r1

S
16

1
3

4

16

1

4

64

64

13.28 G.P. 3
8

3

S = 3 G.P. a  r

a ar
8

3

3a (1 + r) = 8 ...(1)

S
a

r1

3
1

a

r

a = 3(1 – r) ... (2)

(1) (2)

3 3 (1 – r) (l + r) = 8

1
8

9

2r
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r2 1

9

r
1

3

(2) a = 3 1
1

3
2 4, r =

1

3

13.6

1. G.P.

(a) 1
1

3

1

9

1

27
... (b)

2

5

3

5

2

5

3

52 3 4
...

2. G.P

(a) 0 7 (b) 0 315

3. G.P 15 45 G.P

4. G.P
1

3

1

4
G.P.P

13.8 (Geometric Mean)

a, G, b G.P. G a b

G.P.

a, G
1
, G

2
, ... G

n
, b G.P.

G
1
, G

2
, ... G

n
a b n G.M.

n n

a
1
, a

2
, ..., a

n
, n G.M.

a a an
n

1 2

1

...

a b G, a, G, b, G.P.

G

a

b

G
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G2 = ab

G ab

a b

a b n

a
1
, a

2
, a

3
, ... a

n
a b n

a, a
1
, a

2
, a

3
, ... a

n
, b G.P.

b (n + 2)

b ar n 1

r
b

a

n 1

r
b

a

n

1

1

a ar a
b

a

n

1

1

1

a ar a
b

a

n

2

2

2

1

a ar a
b

a
n

n

n

n 1

n  G.M. a b n

a
1
, a

2
, ... a

n

a
1
, a

2
, ... a

n
 = a

b

a

n
n n

n

n

1

1

2

1 1
...

a
b

a

n

n

n

1 2

1

...
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a
b

a

n

n n

n

( )

( )

1

2 1

a
b

a

n

n

2

( )ab ab G
n

n
n2

a b G.M n

13.29
3

2

27

2
G.M.M

G, a b G.M G ab

3

2

27

2
G M.

3

2

27

2

9

2

13.30 1 256

G
1
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