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9.1 Introduction

(Sequence)

(Progression)

(AP)

n

n

9.2 (Sequences)

(generation gap) 30

300 

= =
300

30
10

 2, 4, 8,16,32......,1024

10 3 

3, 3.3, 3.33, 3.333,.....

(terms) a
1
, a

2
, a

3
,......., a

n
,....

n

(general term) a
n
.

Fibonacci
(1175-1250)



160

160BC

a
1
=2, a

2
=4. a

3
=2,........, a

10
=1024

a
1
=3, a

2
=3.3, a

3
=3.33, ...., a

6
=3.33333,

(finite sequence)

10 

 (infinite sequence) 

2, 4, 6,....

a
1
=2=2 ´ 1 a

2
=4=2 ´ 2

a
3
=6=2 ´ 3 a

4
=8=2´ 4

------------ ------------
------------ ------------

a
23

=46=2 ´ 23, a
24

=48=2´ 24 

n a
n
=2n, n

n   a
n
=2n-1, n

 1, 1, 2, 3, 5, 8,.. n

a
1 
=a

2 
=1

a
3 
= a

1
+a

2

a
n
=a

n-2 
+a

n–1
, n>2

(Fibonacci sequence)

2, 3, 5, 7, 11,.. n

a
1
, a

2
,.....,a

n,
.... 

N {1,2,3,...,k} a
n 

a n
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9.3 (Series)

a
1
, a

2
, a

3
..., a

n
,... a

1
+a

2
+a

3
+ +a

n
+

 (series)

(sigma)å

a
1
+a

2
+a

3
+.....+a

n
å
=k

n

ka
1

 1+3+5+7

4  16 

1

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

n
n =

- 3

4

(i) a
n
=2n+5

n=1, 2, 3  

     a
1
=2(1)+5=7,   a

2
=9,   a

3
=11

7, 9, 11

(ii)   a
n

n =
- 3

4
. a , a , a1 2 3

1 3

4

1

2

1

4
0=

-
= - = - =

- -
1

2
,  

1

4
,  0

2   a
n
= (n- 1) (2 - n) (3+ n) 20 

n= 20   

       a
20= (20 - 1) (2- 20) (3+ 20)

= 19 ´ (- 18) ´ (23)

= - 7866

3  a
n

a
1
= 1, a

n
= a

n-1
+ 2, n ³ 2

5 

5 

a
1
= 1,  a

2
= a

1
+ 2= 1+ 2= 3, a

3
= a

2
+ 2= 3+ 2= 5,

a
4
= a

3
+ 2= 5+2 = 7, a

5
= a

4
+2 = 7+ 2= 9

5 1, 3, 5, 7, 9 1+ 3+ 5+ 7+ 9+ ....
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9.1

1 6 n 5 

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

1
 a

n

n
n =

+
3. 2 an

n=

2 3

6
 a

n
n =

-
5.  1 51 1an

n n= - - +( ) 6.
5

4

2

 a n
n

n =
+

n 7 10

7. 4 3; ,1 24a n a an = - 7
8.

2

2

7 a
n

;an n
=

9. ( 1) 1 3
9 a n ;an

n= - - 10.
( 2)

3
20 a

n n

n
;an =

-

+

11 13 5 

11.  3, 3 2, 11 1a a a nn n= = + >-

12. 1 2

2 1 2

1

1 2 1

 a ,a
a

n
,n ,

. a a ,a a ,n

1 n
n

n n

= - = ³

= = = - >

-

-

14.

 a
1
= a

2
= 1 a

n
= a

n–1
+a

n–2, 
n>2.

 n = 1, 2, 3, 4, 5 
a

a
n

n

+1

9.4 [Arithmetic Progression (A.P.)]

a
1,

a
2,

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

n,
........ (arithmetic sequence) (arithmetic

progression) a
n+1 
=  a

n
+d, nÎN. a

1 
d

a

a, a+d, a+2d,............ n- a
n
= a+ (n- 1) d

(i)

(ii)

2. 3.

4. 5. 6.

7.

9.

8.

10.

11.

12.

13.
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(iii)

(iv)

a = = =

n =

s
n
= n

a, a+ d, a+ 2d,......, a+ (n- 1)

                                  l = a+ (n- 1)d,

S
2

[2 ( 1) ]n

n
a n d= + -

S
2

[ ]n

n
a l= +

4 m- n n- m m¹ n  p

a
m =  a+(m- 1)d =  n .....(1)

a
n =  a+(n- 1)d =  m .....(2)

(1) (2) 

(m- n) d =  n-m d = - 1,

 a =  n+m- 1

a
p = a+ (p- 1)d

= n+m - 1+(p- 1) (- 1)

= m+n- p

p- n+m - p.

5 n n n n  P Q+ -
1

2
1( ) , P Q

a
1
, a

2
,......a

n

S
n= a

1
+a

2
+.......+a

n = n n nP Q+ -
1

2
1( )

n= 1, 2 

S
1
= a

1
= P, S

2
= a

1
+a

2
= 2P+Q

a
2= S

2
- S

1= P+Q

d = a
2
–a

1
, = (P+Q) -P =Q
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6 n (3n+8) : (7n+15) 

a
1
, a

2
d

1
, d

2
.

=
+

+

3 8

7 15

n

n

n
a n d

n
a n d

n

n
2

2 1

2
2 1

3 8

7 15

1 1

2 2

+ -

+ -
=

+

+

( )

( )

2 1

2 1

3 8

7 15
11 1

2 2

a n d

a n d

n

n

+ -

+ -
=

+

+

( )

( )
..... ( )

=
+

+

a d

a d
1 11

11
1

2 2

=
+

+
=

´ +

´ +

2 1a d

a d

22

2 22

3 23 8

7 23 15
1

2 2

                 [(1) n = 23 ]

+

+
=

a d

a d
1 1

2 2

11

11
=

7

16

7 : 16

7 3,00,000 19 10,000

20

20 a = 3,00,000,

d = 10,000, n= 20

S20

20

2
6 00 000 19 10 000= + ´[ , , , ] = ´ =10 790000 79 00 000, ,

20 79,00,000

9.4.1 (Arithmetic mean)

a b A a, A, b

A a b (arithmetic mean, A.M.)

A- a = b- A, A =
+a b

2

a b
a b+

2
4

16 10. 4 16 10 4,10,16

12

12

1 n 
2 n

1 
2 
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 4  16 8 12

4, 8, 12, 16

a b n A
1
, A

2
, A

3
,........, A

n
a, A

1
, A

2
,......., A

n
, b

b (n+2)   b = a + [(n+2)–1] d = a+ (n+1) d

d
b a

n
=

-

+1

a b n

A
1

A 2
2( )

1

A 3
3

1

1

2

3

= + = +
-

+

= + = +
-

+

= + = +
-

+

a d a
b a

n

a d a
b a

n

a d a
(b a)

n

An a nd a
n b a

n
= + = +

-

+

( )

1

8 3 24  6 

6  A
1,
 A

2,
 A

3,
 A

4,
 A

5,
 A

6,
3, A

1,
 A

2,
 A

3,
 A

4,
 A

5,
 A

6,
 24 a

=3,b =24, n=8

24 = 3+ (8- 1) d, d =3

     A
1 
= a+d = 3+3 =6; A

2 
= a+2d = 3+2´ 3 =9

     A
3 
= a+3d = 3+3 ´ 3 =12; A

4 
= a+4d = 3+4´ 3 =15

     A
5 
= a+5d = 3+5 ´ 3 =18; A

6 
= a+6d = 3+6´ 3 =21

3 24 6 6, 9,12,15,18, 21.

9.2

1. 1  2001

2. 100 1000 5 

3. 2 5 5 

20 -112.

4. - - -6
11

2
5, , ,.... - 25 
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5. p
1

q
q

1

p
. pq

1

2
( 1),pq p q+ ¹

6. 25, 22,19,....  116 

7. k 5k+1 n

8. n (pn+qn2), p q

9. n (5n+4) : (9n+6) 18 

10. p q (p+q) 

11. p, q r a, b, c

a

p
q - r

b

q
r p

c

r
p q( ) + - + - =( ) ( ) 0

12. m n m2 : n2 m n

(2m - 1) : (2n - 1)

13. n 3n2+5n m  164 m

14. 8  26 5 

15. a b
a b

a b

n n

n n

+

+- -1 1
n

16. 1 31 m 7 (m- 1) 

5 : 9 m 

17.  100 

5 30 

18. 50 1200

9.5 [Geometric Progression (G.P.)]

(i) 2, 4, 8, 16...,   (ii) 
1

9
,

1

27
,

1

81
,

1

243
,...,-

-
   (iii)  .01,.0001,.000001,...

(i) a
a

a

a

a

a

a
1 ,= = = =2 2,   2,   22

1

3

2

4

3
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(ii) a
a

a

a

a

a

a
1

2

1

3

2

4

3

1

9
,

1

3
,

1

3

1

3
= = - = - = -,

(iii) a
a

a

a

a

a

a
1

2

1

3

2

4

3

.01, .01, .01, .01= = = =

(i) 2;  (ii) -
1

3
(iii)

0.01 (geometric sequence)

a
1,

a
2,

a
3,
...a

n
....

a

a
rk

k

+ =1
k³ 1

a
1
=a a, ar, ar2,ar3,... a (first term) r

(common ratio) (i), (ii), (iii)

2
1

3
, - 0.01

n n

a= r= l=

n=

S
n
= n

9.5.1 (General term of a G.P.)

a r a r

a
2
=ar .

a
3
=a

2
r=ar2 

1 = a
1= ar 1 1- ,  2 = a

2 = ar = ar 2 1- ,  3 = a
3= ar2 = ar 3 1-

4 = a
4 = ar3 = ar 4 1-  5 = a

5= ar4 = ar 5 1-

16  a
16
= ar16 1- = ar15

n a
n= arn-1

a, ar, ar2,...., arn-1 a, ar, ar2,......., arn-1,......

a+ar+ar2+.........+arn-1

a+ar+ar2+........+arn-1......
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9.5.2 n (Sum to n terms of a G.P.)

a S
n 

n 

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

(case) 1 r = 1 Sn = a+a+a+.......+a n = na

(case) 2 r ¹ 1 (1) r

rS
n
=ar+ar2+ar3+.......+arn...........(2)

(1) (2) (1 - r) S
n
= a-arn=a (1- rn)

S
(1 )

1
n

na r

r
=

-

-
Sn

na r

r
=

-

-

( )1

1

9  5, 25, 125,.... 10 n

a = 5, r = 5 a
10

=5(5)9=510

  a
n 
=arn-1=5 (5)n-1=5n

10  2, 8, 32,...... 131072

n 131072 a=2, r=4.

131072 = a
n
=2(4)n-1 65536 = 4n-1

48 = 4n-1

n-1 = 8 n = 9 131072

11 24 192 

a
3
 = ar2 = 24 .....(1)

a
6
 = ar5 = 192 .....(2)

(2) (1) r = 2 r (1) a = 6

       a
10

 = 6(2)9 =3072

12 1
2

3

4

9
+ + +...... n 5

a r= =1
2

3
,

S
(1 )

1

1
2

3

1
2

3

n

n

n

a r

r
=

-

-
=

-
F
HG
I
KJ

L
NMM

O
QPP

-
= -
F
HG
I
KJ

L
NMM

O
QPP

3 1
2

3

n

S5

5

3 1
2

3
3

211

243

211

81
= -
F
HG
I
KJ

L
NMM

O
QPP
= ´ =
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13 3,
3

2
,
3

4
,....

3069

512

n . a r n= = =3
1

2

3069

512
, ,S

Sn

na r

r
=

-

-

( )1

1

3069

512

3(1
1

2
)

1
1

2

6(1
1

2
)=

-

-
= -

n

n

3069

3072
1

1

2
= -

n

1

2
1

3069

3072

3

3072

1

1024n
= - = =

2 1024 210n = = n=10

14
13

12
- 1

a

r
, a, ar

a

r
a ar+ + =

13

12
1                                                         .......( )

a

r
a ar

F
HG
I
KJ = -( ) ( ) .....( )1 2

(2) a3= 1 a= - 1

(1) a= - 1 

- - - =
1

1
13

12r
r  12r2+25r+12=0

r = -
3

4
-

4

3

r = -
3

4

4

3
, 1,

3

4
- r = -

4

3

3

4
1

4

3
, ,-
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15 n

 7, 77, 777, 7777,........

S
n
= 7+77+777+7777+...........n

= + + + +
7

9
9 99 999 9999[ ..........n ]

= - + - + - + - +
7

9
10 1 10 1 10 1 10 12 3 4[ ) ( ) ( ) ( ) ..........n ]

= + + +
7

9
10 10 102 3[( ........n - ( .........1 1 1+ + + n ]

=
-

-
-

L
N
MM

O
Q
PP

7

9

10 10 1

10 1

n

n
c h

=
-

-
L
N
MM

O
Q
PP

7

9

10 10 1

9

n

n
c h

16 2 4 8

a=2, r=2, n=10

Sn

na r

r
=

-

-

( )1

1

S
2(2 1)

2 1
204610

10

=
-

-
=

2046.

9.5.3  [Geometric Mean (G.M.)]

a b ab  2 8 4.

2, 4, 8 

a b G
1
, G

2
...G

n
a, G

1
, G

2
....G

n
,

b (n+2) b
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b=arn+1, r
b

a

n

=

1

1F
HG
I
KJ

+

G , G ,    G ,1

1

1

2
2

2

1

3
3

3

1

=
F
HG
I
KJ =

F
HG
I
KJ = =

F
HG
I
KJ

+ + +

ar = a
b

a
 = ar a

b

a
 ar a

b

a

n n n

Gn
n

n

n

ar a
b

a
= =

F
HG
I
KJ

+1

17  1 256 3 

3 G
1
, G

2
, G

3

1, G
1
, G

2
, G

3
, 256 

256=1.r5-1=r4 r = ±4 ]

r= 4 ; G
1
= ar= 4, G

2
= ar2= 16, G

3
= ar3 = 64

r= - 4 G
1
= - 4, G

2
= 16, G

3
= - 64

4, 16, 64 - 4, 16, - 64

9.6 (Relation between A.M.and G.M.)

a b A G

A
2

G=
+

=
a b

, ab

A G
2

2

2
- =

+
- =

+ -a b
ab

a b ab

=
-

³
a bd i2

2
0                                        1...( )

(1) A G³

18 a b 10  8

A M
2

10                                                1. .          ( )=
+

=
a b

...

G.M. 8                                                        (2)= =ab ...

(1) (2) 

a+ b= 20         ...(3)

   ab = 64         ...(4)
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(3) (4) a+ b ab (a- b)2= (a+ b)2 - 4ab

 (a- b)2= 400- 256 = 144

  a- b= ±12 5...( )

(3) (5) 

a= 4, b = 16, a= 16, b= 4

4, 16  16, 4 

9.3

1.
5

2
,
5

4
,
5

8
,.... 20 n

2.  192 2 

3. p, q s q2=ps

4. -3

5. (a) 2,2 2 4,... 128 

(b) 3 ,  3, 3 3  729

(c)
1

3
, , ,....
1

9

1

27

1

19683

6. -
2

7
, x, -

7

2
x

7 10

7. 0.15, 0.015, 0.0015, ..., 20 

8. 7, 21, 3 7, ...   n

9. 1, - a, a2, - a3,.....,n a ¹ -1

10. x3, x5, x7,...., n x 1¹ ±

11. å
=k 1

10

(2+3k)

12.
39

10
1

13. 3, 32, 33,... 120 

14. 16 128

n

15. a =729 64 S
7

16. -
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17. 16- x, y z

18. 8, 88, 888, 8888,... n

19. 2, 4, 8, 16, 32 128, 32, 8, 2, 
1

2

20. a, ar, ar2,....arn-1  A, AR, AR2,....., ARn-1

21. 9 18

22. p q r a, b, c

aq-r br-p cp-q=1

23. n a b n

P2=(ab)n

24. n (n (2n)

1

rn

25. a, b, c

(a2+b2+c2) (b2+c2+d2) = (ab+bc+cd)2

26. 3  81

27. a b
a +b

a +b

n+1 n+1

n n n

28.

3 2 2+d i : 3 2 2-d i
29. A 

A (A G) (A G)± + -

30. (bacteria culture)

30 n

31. 10% 500  10

32. 8 5 
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9.7 n  (Sum to n terms of special series)

n

(i) 1+2+3+...+n n

(ii) 12+22+32+...+n2 n

(iii) 13+23+33+...+n3 n

(i) S
n
=1+2+3+.....+n =

+n n( 1)

2
[ 9.4 ]

(ii) S
n
=12+22+32+.....+n2

k3 - (k- 1)3=3k2- 3k+1

k=1, 2, 3,..., n

13 - 03=3(1)2 - 3(1)+1

23 - 13=3(2)2 - 3(2)+1

33 - 23=3(3)2 - 3(3)+1

--------------------
--------------------
--------------------

n3 - (n- 1)3=3(n)3 - 3(n)+1

n3 - 03=3(12+22+32+......+n2)- 3(1+2+3+...+n)+n

n k k n
k

n

k

n
3

1

2

1
3 3= å - å +

= =

(i) å
=k

n

1
=1+2+3+....+n=

n n( 1)

2

+

 S
n
= å

=k

n

k
1

2 =
1

3

3 1

2

1

6
2 33 2n

n n
n n n n3 +

+
-

L
NM

O
QP = + +

( )
( )

=
n n  n( 1) (2 1)

6

+ +

(iii)  S
n
= 13+23+33+.....+n3

(k+1)4 - k4=4k3+6k2+4k+1
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k=1, 2, 3, ...., n

24 - 14=4(1)3+6(1)2+4(1)+1

34 - 24=4(2)3+6(2)2+4(2)+1

44 - 34=4(3)3+6(3)2+4(3)+1

--------------------------

--------------------------

--------------------------

(n- 1)4- (n- 2)= 4(n- 2)3+6(n- 2)2+4(n- 2)+1

n2 - (n- 1)4= 4(n- 1)3+6(n- 1)2+4(n- 1)+1

(n+1)4 - n4=4n3+6n2+4n+1

(n+1)4- 14=4(13+23+33+....+n3)+6(12+22+32+...+n2)

+4(1+2+3+.....+n)+n

=4 6 4                                        .....(1)
1

3

1

2

1
å + å + å +
= = =k

n

k

n

k

n

k k k n

(i) (ii)

å
=k

n

k
1

=
+n n( 1)

2
å =

+ +

=k

n

k
n n n

1

2 ( 1)(2 1)

6

(1)

å
=k

n

k
1

3
= n4+4n3+6n2+4n -

6 ( 1) (2 +1)

6

4 1

2

n n n n n
n

+
-

+
-

( )

4S
n 
 =  n4+4n3+6n2+4n-n(2n2+3n+1)-2n (n+1)-n

   =  n4+2n3+n2

   =  n2 (n+1)2

Sn =
+

=
+n n n n2 2 21

4

1

4

( ) [ ( )]

19  5+11+19+29+41+....... n 

S
n
= 5+11+19+29+........+ a an n- +1

S
n
=         5+11+19+........+ a a an n n- -+ +2 1
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0 =  5+[6+8+10+12+........(n-1) ]-a
n

a
n n

n = +
- + - ´

5
( 1)[12 ( 2) 2]

2
=  5+(n-1)(n+4)

= n2+3n+1

Sn
k

n

k
k

n

k

n n

a k k k k n= å = å + + = å + å +
= = =1 1

2

1

2

1
3 1 3c h

=
+ +

+
+

+
n n n n n

n
( )( ) ( )1 2 1

6
3

1

2
=

+ +n n n( )( )2 4

3

20 n n (n+3) n

a
n
= n (n + 3) = n2+3n

n

S

1)( +1) 1)(

n

n
k

n

k
k

n

k
a k k

n n n n n n n n

= å = å + å

=
+ +

+ =
+ +

= = =1 1

2

1
3

2 1

6

3

2

5

3

( ) ( ( )

9.4

1  7 n

1. 1´ 2+2´ 3+3´ 4+4´ 5+...... 2.    1´ 2´ 3+2´ 3´ 4+3´ 4´ 5+......

3. 3´ 12+5 ´ 22+7 ´ 32+......       
1

1 2

1

2 3

1

3 4
.....

´
+

´
+

´
+

5.     52+62+72+..........+202 6.     3´ 8+6´ 11+9´ 14+......

7.     12+ (12+22)+(12+22+32)......

8 10 n n

8. n(n+1)(n+4) 9. n2+2n

10. (2n-1)2

21 p q r s

(p-q), (q-r), (r-s)

a
p
=a+ (p-1) d ...(1)

a
q
=a+ (q-1) d ...(2)

4.
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a
r
=a+ (r-1) d ...(3)

a
s
=a+ (s-1) d ...(4)

a
p
, a

q
,a

r
,a

s
,

a

a

a

a

a a

a a

q r

p q

q

p

r

q

q r

p q

= =
-

-
=

-

- ...(5)

a

a

a

a

a a

a a

r s

q r
r

q

s

r

r s

q r

= =
-

-
=

-

-
...(6)

(5) (6)

q r

p q

r s

q r

-

-
=

-

-
p-q,  q-r,  r- s

22 a, b, c a b cx y z

1 1 1

= = x, y, z

a b cx y z

1 1 1

= = = k

a = k
x
, b= k

y
,c = k

z
...(1)

a,b,c

b2 = ac ...(2)

(1) (2)

 k2y= kx+z   2y = x+z

 x, y, z

23 p 

(a2+b2+c2) p2-2 (ab+bc+cd) p+ (b2+c2+d2) £ 0 , a, b, c, d

(a2+b2+c2) p2-2 (ab+bc+cd) p+ (b2+c2+d2) £ 0 ...(1)

=  (a2p2-2abp+b2)+(b2p2-2bcp + c2)+(c2p2 - 2cdp+d2)

=  (ap-b)2+(bp-c)2+(cp-d)2³ 0 ...(2)

(2)

(ap-b)2 + (bp-c)2 + (cp-d)2= 0

ap-b = 0,  bp-c = 0, cp-d = 0

b

a

c

b

d

c
p= = =

a, b, c, d
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24 px2 + 2qx + r = 0,  dx2 + 2ex + f= 0

d

p
, 

e

q
, 

f

r

  px2 + 2qx + r= 0

x
q q pr

p
=
- ± -2 4 4

2

2

q2= x=
-q

p
-

q

p
 dx2 + 2ex + f = 0

d
q

p
e

q

p
f

-F
HG
I
KJ +

-F
HG
I
KJ + =

2

2 0

dq2-2eqp + fp2= 0 ...(1)

(1) pq2 q2 = 

d

p

e

q

fp

pr
- + =

2
0

2e

q

d

p

f

r
= +

d

p
,
e

q
,

f

r

1. (m+n (m-n m 

2. 24  440

3. n  2n  3n  S
1 
, S

2 
, S

3
 S

3
=3(S

2-S
1
).

4. 200 400  7

5. 2  5 1 100 

6. 4  1 

7. f x y, NÎ f(x+y)=f(x) f(y) f(1)=3 å =
=k

n

f x
1

120( ) n

8. 5 2  315 

9. 1  90;

10. 56 1,7, 21
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11.

5 

12. 56 112 11 

13.
a bx

a bx

b cx

b cx

c dx

c dx
x

+

-
=

+

-
=

+

-
¹( 0) a, b, c, d

14. n S R

P2 Rn = Sn

15. p q r a,b,c

(q-r) a+(r-p) b + (p-q) c = 0

16. a
b c

b
c a

c
a b

   ,   
1 1 1 1 1 1
+
F
HG
I
KJ +
F
HG
I
KJ +
F
HG
I
KJ a, b, c

17. a, b, c, d (an+bn), (bn+cn), (cn+dn) 

18. x2-3x+p = o a, b x2-12x+q = 0 c, d a, b, c, d 

(q+p): (q-p) =17 : 15

19. a b m:n

a b m m n m m n: ( ):( )= + - - -2 2 2 2

20. a, b, c
1 1 1

c d e
, , a, c, e

21. n 

(i) 5+55+555+...... (ii) .6+.66+.666+....

22. 2´ 4+4 ´ 6+6 ´ 8...... 20 

23. 3+7+13+21+31+ n 

24. n

S
1
, S

2
, S

3
9 S2

2
= S

3 
(1+8S

1
)

25. n 

13 3 3 3 3 3

1

1 2

1 3

1 2 3

1 3 5
+

+

+
+

+ +

+ +
+........

26.
1 2 2 3 ........ ( 1)

1 2 2 3 ............ ( 1)

3 5

3 1

2 2 2

2 2 2

´ + ´ + + ´ +

´ + ´ + + ´ +
=

+

+

n n

n n

n

n
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27. 6000 

12% 500 

28. 22000 (Scooter) 4000 

10% 1000 

29.

50 

30. 5% 10000 

20 

31. (machine) 15,625 20% 

5 

32. 150 4 

4 

8

u

{1, 2, 3,..., k}

u a
1
, a

2
, a

3
,.... a

1
+a

2
+ a

3
+...

u

a d

n a
n
= a + (n-1) n

n
a n d

n
a l

2
2 1

2
+ - = +( ) ( )

u a b A 
a b+

; a, A, b

u
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‘a’ ‘r’

n a arn
n= -1

n S
n

S
n
 =

a r

r

n( 1)

1
,

-

-

a r

r

n( )1

1

-

-
r ¹ 1

u a b G ab a, G,b

4000

(Beothius,510)

(Aryabhatta,476)

(Aryabhatiyam) 499 

p n

(Brahmagupta, 598) (Mahavira, 850) (Bhaskara,

1114-1185)

(Leonardo Fibonacci, 1170-1250) 

(Fibonacci sequence) 

1671 (James Gregory)

v


