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15% 5

10

(1048 – 1122)

( 1642 – 1727)

(1.02)7,
3

1

5

n = 1 P(n)

P(k) P(k+1)
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x y (x + y)n

9 2 33 3, ,

x x2 3
5

7

x

8.1 (What is a Statement ?)

20 ‘‘x =3, x2 =9’’

‘x

– 5 = 7’ x x = 12,

x = 5 x – 5 = 7

‘x – 5 = 7  x = 12’ ‘ x x– 5 = 7’

8.1

(i)

(ii) 5

(iii) xn > 1

(iv) (a + b)2 = a2 + 2ab + b2
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(i) (ii) (i) (ii) (iii)

x y

(iv) (iii)

(iv) a b

a b (iv)

1 2
1

2
...

( )
n

n n

n P
(n)

P

P(1) 1
1 1 1

2

( )

P(2)

1 2
2 2 1

2

( )

8.1 P(n), 2n > n–1 P(1), P(k) P (k + 1) k

N

P(n) n 1, k k + 1

P(1) : 21 > 2 – 1 2 > 1

P(k) : 2k > k–1

p (k+ 1) : 2k+1  (k +1) –1, 2k+1 > k

8.3 P(n)

1 + 4 + 7 + (3n – 2) =
n n( )3 1

2

P(1), P(k) P(k+1)

P(1) P(n) n 1

3 1 – 2 = 1

P(1)
1 3 1 1

2
1

( )
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P(1)  1 = 1

n 2

P(2) : 1 4
2 3 2 1

2

( )
,  5 = 5

n k k + 1

P(k) : 1 4 7 3 2
3 1

2
... ( )

( )
k

k k

P(k + 1) : 1 4 7 3 2 3 1 2... ( ) [ ( ) ]k k

( )[ ( ) ]k k1 3 1 1

2

1 4 7 3 1
1 3 2

2
.. ( )

( ) ( )
k

k k

8.1

1.

(a) 1 + 2 + 4 ... + 2n > 20 (b) 1 + 2 + 3 + ... + 10 = 99

(c)

(d)

(e)
1

1 2

1

1 1
5...

( )
(

n n

n

n
n

(f) cosec  < 1

2. P(n) : 6  n3 + 5n P(1), P(2), P(k) P(k+1)

k

3. P
(1),

 P
(k)

P
(k+1)

P
(n)

(a) 2n  n+1 (b) (1 + x)n  1 + nx

(c) n (n + 1) (n + 2), 6 (d) (xn – yn), (x – y)

(e) (ab)n = anbn (f)
n n n5 3

5 3

7

15

4. P(1), P(2) P(k) P(k +1) P(n) :

(a)
1

1 2

1

1 1
....

( )n n

n

n

(b) 1 + 3 + 5 + 1 .... + (2 n – 1) = n2
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(c) 1  2 2  3 + n (n + 1) < n (n +1)2

(d)
1

1 3

1

3 5

1

2 1 2 1 2 1
...

( ) ( )n n

n

n

2 3

8.2 (The Principle of Mathematical

Induction)

P(n), n

(i) n = 1 P(n)

(ii) P (k) k  1 P(k + 1)

P(n) n

(ii) P(k) P(k)

P(k + 1)

n = 11  P(n) (i) P(1) P(1) (ii) k = 1

 P(1 +1) P(2) P(2) (ii) k = 2

P(2 + 1) P(3) (ii) k = 3

P(4)

P(11)
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11 P(137)

n > 1 P(n)

8.4

1 2 3
2

1... ( ),n
n

n n

P(n) : 1 2 3
2

1... ( ),n
n

n

P(1) ‘1 1

2
1 1( ) ’,

P(1)

P(k) P(k+1)

P(k)

1 2 3
2

1... ( )k
k

k ...(i)

P(k +1) : 1 2 3 1
1 2

2
... ( )

( ) ( )
k k

k k

P (k + 1) = (1 + 2 + 3 + ... + k) + (k + 1)

k
k k

2
1 1( ) ( )

( )k
k

1
2

1

( )
( )

k
k

1
2

2

( ) ( )
, ( )

k k
P k

1 2

2
1

P(k) P(k+1) P(1)

n
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[ (i) ], [ (ii) ]

8.5

1 2 + 2 22 + 3 23 + 4 24 + ... n  2n = (n – 1)  2n+1 + 2,

n

P(n) : 1 21 + 2 22 + 3 22 + 3 23 + n 2n = (n – 1) 2n+1 + 2

P(1) : 1 21 = (1 – 1) 21+1 + 2 2 = 2; P(1)

P(k)

1 21 + 2 22 + 3 23 + ... + k 2k = (k – 1) 2k+1 + 2 ... (i)

P(k+1)

P(k +1) :

1 21 + 2 22 + 3 23 + ... + k 2k + (k + 1) 2k+1

= [(k + 1) – 1] 2(k +1+1) + 2

= k 2k+2 + 2

P(k + 1) (1 21+ 2 22 + 3 23 + ... + k 2k + (k+1)2k+1)

= 2k+1 [(k – 1) + (k +1) ] + 2

= 2k+1 (2k) + 2 ((i)

= k2k+2 + 2

= P(k+1)

P(k +1)

n

8.6 n (x2n–1 + y2n–1), (x + y)

x, y  N

‘(x2n–1 +

y2n–1), (x + y) P(n)

P(1) : ‘(x2–1 + y2–1), x + y

P(1)

k P(k)
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(x2k–1 + y2k–1), (x + y)

t

x2k–1 + y2k–1 = (x +y)t

x2k–1 = (x + y)t – y2k–1

P (k+1)

‘[x2(k+1)–1 + y2(k+1)–1], (x + y)

x2(k+1)–1 + y2(k+1)–1 = x2k+1 + y2k+1

= x2k–1+2 + y2k+1

= x2 x2k–1 + y2k+1

= x2 [(x + y)t – y2k –1] + y 2k+1 (1)

= x2 (x + y)t – x2 y2k–1 + y2k+1

= x2 (x +y) t – x2y2k–1 + y2 y2k–1

= x2 (x +y)t – y2k–1 (x2 – y2)

= (x + y) t – y2k–1 (x2 – y2)

= (x +y) [x2t – (x –y) y2k–1]

(x + y)

P(k+1)

n

8.7 n 2n > n

P(n) : 2n > n

P(1) 21 > 1, 2 > 1 ;  P(1)

P(k)

2k > k ... (i)

P(k+1) 2k+1 > k+1

(i) 2

2k+1 > 2k

 2k+1 > k + k

 2k+1 > k+1, k >1

P(k+1)

n
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a,

8.8

P(1) P(a+1)

8.8

n  3 n2 > 2 (n+1), n

n2 > 2(n+1) P(n) n  3 n  3

P(3) P(3)

P(3) : 32 > 2  4  9 > 8

P(3)

P(k) k 3

k2 > 2(k+1) ... (i)

P(k+1)

P(k+1) : (k+1)2 > 2(k+2)

P(k + 1) = (k + 1)2

= k2 + 2k +1

 2(k + 1) + 2k + 1 [(i) ]

 3 + 2k + 1,  2(k +1) >3

= 2 (k + 2)

(k + 1)2 > 2(k +2)

P(k+1)

n  3

8.9

n
n n n5 3

5 3

7

15

P n
n n n

( ):
5 3

5 3

7

15
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P(1) :
1

5

1

3

7

15

1

5

1

3

7

15

3 5 7

15

15

15
1

P(1)

P(k) :
k k n5 3

5 3

7

15
... (i)

( ) ( ) ( )k k k1

5

3

3

7 1

15

5 3

1

5
5 10 10 5 1

1

3
3 3 15 4 3 2 3 2[ ] [ ]k k k k k k k k

7

15

7

15
k

k k k
k k k k

5 3
4 3 2

5 3

7

15
2 3 2

1

5

1

3

7

15
( )

k k k
k k k k

5 3
4 3 2

5 3

7

15
2 3 2 1( ) ... (ii)

(i)
k k k3 3

5 3

7

15

k4 + 2k3 + 3k2 + 2k 1

(ii)

P(k +1) P(k)

n P(n)

n
n n n5 3

5 3

7

15
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8.2

1. n

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

6
1 2 1( ) ( )

(b) 13 + 23 + 33+ ... + n3 = (1 +2 ... + n)2

(c) 1 + 3 + 5 + ...+(2n – 1) = n2

(d) 1 + 4 + 7 + ... + (3n – 2)
n

n
2

3 1( )

2. n

(a)
1

1 2

1

2 3

1

1 1
...

( )n n

n

n

(b)
1

1 3

1

3 5

1

5 7

1

2 1 2 1 2 1
...

( ) ( )n n

n

n

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

3

3. n

(a) n3 + 5n, 6

(b) (xn –1), (x – 1)

(c) (n3 + 2n), 3

(d) (n4 + 2n3 + n2), 4

4. n

(a) 3n  2n + 1 (b) 42n > 15n

(c) 1 + 2 + ... + n <
1

8
2 1 2( )n

5.

(a) n 5 2n > n2, n

(b) n > 1
1

1

1

2

1

2

13

24n n n
... , n

6. n, 1 n(n2 –1), 3

P(n)

P(n) : (a + b)n an + bn, a b

P(1) P(k)
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P(k + 1) n N

[( ) ]2 3 2 32 2 2

P(n) : n
n

2
20

P(1) P(k)

k
k

2
20

P(k+1) : k +1 >
k k k

2
20 1

2
20

1

2

1

2
20

P (k +1)

8.3 (Binomial theorem for

Natural exponent)

(x + y)

(x + y)1 = x + y

(x + y)2 = (x + y) (x + y) = x2 + 2xy + y2

(x + y)3 = (x + y) (x + y)2 = x3 + 3x2y + 3xy2 + y3

(x + y)4 = (x + y) (x + y)3 = x4 + 4x3y + 6x2y2 + 4xy3 + y4

(x + y)5 = (x +y) (x +y)4 = x5 + 5x4y + 10x3y2 + 10x2y3 + 5xy4 + y5

x

1.

(x + y)4 5

2. x

1
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3. y y0 = 1 2 y 1

1

4. x y

(x + y)5 x y 5

(x + y)3 = 3c
0
x3 + 3c

1
x2y + 3c

2
 x2 y2 + 3c

3
y3

(x + y)4 = 4c
0
x4 + 4c

1
x3y + 4c

2
 x2 y2 + 4c

3
y3 + 4c

4
y4

(x + y)5 = 5c
0
x5 + 5c

1
x4y + 5c

2
 x3 y2 + 5c

3
x2y3 + 5c

5
y5

(x + y)3

n

8.1

(x + y)n = nc
0
 xn + nc

1
 xn–1 y1 + nc

2
 xn–2 y2 + ... + nc

n–1
 x yn–1 + nc

n
 yn ... (A)

n N x, y R

(A)

P(n)

P(n) : (x + y)n = nC
0
xn + nC

1
xn–1 y + nC

2
xn–2y2 + nC

3
xn–3y + ...

+ nC
n–1

 xyn–1 + nC
n
yn ...(i)

P(1) (i)

P(1) : (x + y)1 = 1C
0
 x + 1C

1
y = 1 x + 1 y

(x + y)1 = x + y

P(1)

P(k)

P(k) : (x + y)k = kC
0
xk + kC

1
xk–1y + kC

2
xk–2 y2 + kC

3
xk–3  y3 +

... + kC
k–1

xyk–1 + kC
k
yk ...(ii)

P(k) P(k+1) n P(n)

(x + y)k+1 = (x + y) (x + y)k = (x + y) (kC
0
 xk + kC

1
xk–1y + kC

2
xk–2y2 +

... + kC
k–1

xyk–1 + kC
k
yk)
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= kC
0
x k+1 + kC

0
xky + kC

1
xky + kC

1
xk–1  y2 + kC

2
xk–1y2 + kC

2
xk–2y3 +

... + kC
k–1

x2yk–1 + kC
k–1

xyk +kC
k
xyk + kC

k
yk+1

(x + y)k+1 = kC
0
xk+1 + (kC

0
 + kC

1
) xky + (kC

1
 + kC

2
)  xk–1 y2 +

.... + (kC
k–1

kC
k
) xyk + kC

k
ykH ...(iii)

7 kC
0
 = 1 = k+1C

0
 ...(iv)

kC
k
 = 1 = k+1C

k+1

kC
r
 + kC

r–1
 = k+1C

r

kC
0
 + kC

1
 = k+1C

1
....(v)

kC
1
 + kC

2
 = K+1C

2

kC
2
 + kC

3
 = k+1C

3

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

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

(iv) (v) (iii)

(x + y)k+1 = k+1C
0
 xk+1 + k+1C

1
xky + k+1C

2
xk–1 y2+ ....

+ k+1C
k
xyk + k+1C

k+1
yk+1

P(k + 1)

(a) P(1) P(k) P(k+1)

n P (n)

8.10  (x + 3y)5

x 3y

(x + 3y)5 = 5C
0
x5 + 5C

1
x4 (3y)1 + 5C

2
x3(3y)2 + 5C

3
x2 (3y)3 + 5C

4
x (3y)4 + 5C

5
(3y)5

.
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= 1 x5 + 5x4  3y + 10x3 (9y2) + 10x2 (27y3) + 5x (81y4) + 1  243y5.

= x5 + 15x4y + 90x3y2 + 270x2y3 + 405xy4 + 243y5

(x + 3y)5 = x5 + 15x4y + 90x3y2 + 270x2y3 + 405xy4 + 243 y5

8.11 (1 + a)n a a

x = 1 y = a

(1 + a)n = nc
0
 (1)n + nc

1
(1)n–1 a + nc

2
(1)n–2 a2+ .... + nc

n–1
(1) an–1 + nC

n
 an

 (1+ a)n = 1 + nc
1
a  + nc

2
a2 + ... + nc

n–1
 an–1 + nc

n
 an ... (B)

(B)

x
x

y

x y

a

a

t

t

1 1

4

2 2

3

3

2

5 5 5 6

, , ,

8.12
y

x y

1
4

x, y  0

y

x y
C

y

x
C

y

x y
C

y

x y

1 1 1
4

4

0

4

4

1

3

4

2

2 2

4

3

3

4

4

4

1 1
C

y

x y
C

y

1 4
1

6
1

4
1

1
14

4

3

3

2

2 2 3 4

y

x

y

x y

y

x y

y

x y y

y

x

y

x x xy y

4

3

2

3 2 2 4
4

6 4 4

8.13 3% 5
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a 1 a a a
3

100
1

3

100

2 a a1
3

100

3

100
1

3

100

a a1
3

100
1

3

100
1

3

100

2

5 a 1
3

100

5

3

a a1
3

100
1 5 0 03 10 0 03

5

2( ) ( )

= a  1 159

5 = 0 159  100 %

159

1000
1000

1

100
15 9%

8.14

(a) 1024 (b) 973

(i) 1024 = (100 + 2)4

= 4C
0
 (100)4 + 4C

1
 (100)3 2 + 4C

2
 (100)2  22 + 4C

3
(100) 23 + 4C

4
 24

= 100000000 + 8000000 + 240000 + 3200 + 16

= 108243216

(ii) (97)3 = (100 – 3)3

= 3C
0
(100)3 – 3C

1
 (100)2 3 + 3C

2
(100) 32 – 3C

3
33

= 1000000 – 90000 + 2700 – 27

= 1002700 – 90027

= 912673
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8.3

1.

(a) (2a + b)3 (b) (x2 – 3y)6 (c) (4a – 5b)4 (d) (ax + by)n

2.

(a) (1 – x)7 (b) 1

7

x

y
(c) (1 + 2x)5

3.

(a)
a b

3 2

5

(b) 3
5

2

7

x
x

(c) x
x

1
(d)

x

y

y

x

5

4. 18% 10

5. 2% 9

1 5 105 1

6.

(i) (101)4 (ii) (99)4 (iii) (1 02)3 (iv) (0 98)3

8.4 (General and Middle

term in Binomial Expansion)

(A) (x + y)n

(x + y)n = nC
0
xn + nC

1
 xn–1 y + nC

2
 xn–2 y2 + nC

3
 xn–3 y3 + ... + nC

n–1
 xyn–1 + nC

n
 yn

nC
0
xn, nC

1–1
xn y0

nC
1
 xn–1 y, nC

2–1
 xn–1 y1

nC
2
xn–2 y2, nC

3–1
 xn–2 y2

(r + 1) nC
(r+1)–1

 xn–r yr, nC
r
 xn–r yr

T
r+1
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T
r+1

 = nC
r
 xn–r yr

T
r+1

8.15 x
x

n

2 1
(r + 1) n

T
r+1

 = nC
r
 (x2)(n–r)

1

x

r

n

r

n r

r
C x

x

2 2 1

n

r

n rC x2 3

...(i)

(r + 1) nC
r
 x2n–3r

x
x

n

2 1
(x2)n x2n

(i) r = 0

T
1
 = T

0+1

T
1
 = nC

0
 x2n–0 = x2n

r + 1 = 1 T
r +1

8.16 1
2

3

3

6

x

T
r+1

 = T
5

r + 1 = 5

r = 4

n = 6 a x
2

3

3
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T C x5

6

4

3

4
2

3

6

2

1216

81
C r

6 5

2

16

81

80

27

12 12x x

80

27

12x

8.4

1. n (r  + 1)

(a) (2x + y)n (b) (2a2 – 1)n

(c) (1 – a)n (d) 3
1

2x

n

2.

(a) (1 + 2y)8; (b) (2x + 3)7

(c) (2a – b)11, (d) x
x

1
6

(e) x
x

3

2

7
1

;

-1 n

n n = 6

7 8.1 4 3
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n
n

2
1

n

2

n

2
1

-2 n

n = 7 8

8.2

7 1

2

7 3

2

8.1

8.2
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n = 13
13 1

2

13 3

2

8.3

n 1

2

n 3

2

8.17  (x2 + y2)8

 n = 8

8

2
1

T
r+1

= 8C
r
 (x2)8–r yr r = 4

T
5
 = 8C

4
(82)8–4 (y2)4 = 70x8 y8

8.18 2
12

9

x
x

n = 9

9 1

2

9 3

2
T

5
T

6

T
5

T
6

r = 4 r = 5

T C x
x

r r

r

r

1

9 2 92
1

( ) ,

T C x
x

5

9

4

2 9 4

4

2
1

( )

8.3
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9 8 7 6

4 3 2
32

1
403210

4

6( )x
x

x

T C x
x

x6

9

5

2 9 5

5

32
1

2016( )

4032 x6 2016 x3

8.5

1.

(a) (2x + y)10 (b) 1
2

3

3

8

x

(c) x
x

1
6

(d) (1 – x2)10

2.

(a) (a + b)7 (b) (2a – b)9

(c)
3

4

4

3

7
x y

(d) x
x

1
2

11

8.5 (Binomial theorem for Rational

Exponets)

8.2

r x

|x| < 1,

( )
( )

....( )1 1
1

2 1

2x rx
r r

x Dr

1676
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ù i û _ û ^ ù e  K e û ~ û A [ ôf û ö  ù ~ C ñc û ù ^  G j ò C _ _ û \ ý  _ û A ñ i j ù ~ û M  K e òQ « ò,  ù i c û ^ u  c ¤ ù e r

1698-1746 r

1719-1800 r

(1707 - 1783 ) r

(1802-1829)

8.19 (1 + x)–1 |x| < 1

r = –1 [ D ]

( ) ( )
( ) ( )

!

( ) ( ) ( )

!
..1 1 1

1 2

2

1 2 3

3

1 2 3x x x x

(1 + x)–1 = 1 – x + x2 – x3 + x4 – x5 + ...

 (1 – x)–1 = 1 + x + x2 + x3 + x4 + x5 ...

(1 + x)–1

(1 – x)–1

(D)

1. r |x| < 1 (C) (D)

2.
r r rC C C

r r
0 1 21 1

1

2
, ,

( )

!

(D) 1
1

2
, ,

( )

!
r

r r

r 5 rC
s

rC
0
, rC

1
, rC

2

3. (D)

4. x > 1 (D)

1 x = 2

(1 + 2)–1 = 1 – 2 + 4 – 8 + 16 – 32 + ...

1

3
1 2 4 8 16 32( ) ( ) ( ) ...

1

3
1 4 16 ...
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(D) |x| < 1

8.20 (x + y)r r
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