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MATHEMATICAL INDUCTION

Example

1. If P (n) is the statement : "n (n + 1) (n + 2) is divisible by 12”, prove that

P(3) and P(4) are true, but P(5) is not true.

Watch Video Solution

2. If P (n) is the statement :  is an integral multiple of 7”, prove

that P(1), P(2) and P (3) are true.

Watch Video Solution

23n − 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZVEZCOiuxJnC
https://dl.doubtnut.com/l/_ZplDnatuKcHw


3. P (n) is the statement  and if P(r) is true, then prove that

P(r + 1) is also true, n  N.

Watch Video Solution

' ' 2n > 3n' '

∈

4. Let P (n) be the statement .  

Is P (1) true?

Watch Video Solution

' ' 3n > n' '

5. Let P (n) be the statement .  

What is P(n+1) ?

Watch Video Solution

' ' 3n > n' '

https://dl.doubtnut.com/l/_ZplDnatuKcHw
https://dl.doubtnut.com/l/_cTUdcSkZNIF7
https://dl.doubtnut.com/l/_DggN0Fn6IjT3
https://dl.doubtnut.com/l/_3nHcuioCaUHT


6. Let P (n) be the statement .  

If P (n) is true, prove that P(n + 1) is true.

Watch Video Solution

' ' 3n > n' '

7. If P(n) is the statement that the sum of �rst n natural numbers 

is divisible by n +1, prove that P(2r) is true for all r = 1, 2, 3,...... .

Watch Video Solution

8. Let P(n) be the statement : “  is even”. 

Prove that P(n) is true for all n  N by Mathematical Induction.

Watch Video Solution

n2 + n

∈

9. By Principle of Mathematical Induction, prove that :  for all n 

N.

2n > n ∈

https://dl.doubtnut.com/l/_A862HXQsu6lw
https://dl.doubtnut.com/l/_7vxnuEgnJA44
https://dl.doubtnut.com/l/_9QNmuxO09VMJ
https://dl.doubtnut.com/l/_7pSgcyCeglTf


Watch Video Solution

10. Use principle of mathematical induction to prove that:

Watch Video Solution

1 + 2 + 3 + ………. + n =
n(n + 1)

2

11. 

Watch Video Solution

12 + 22 + 33 + .... . + n2 =
n(n + 1)(2n + 1)

6

12. Prove the following by using the principle of mathematical induction

for all  :- .

Watch Video Solution

n ∈ N 12 + 32 + 52 + ... + (2n − 1)
2

=
n(2n − 1)(2n + 1)

3

https://dl.doubtnut.com/l/_7pSgcyCeglTf
https://dl.doubtnut.com/l/_gNDIbERU739e
https://dl.doubtnut.com/l/_lLXvHuc69TS7
https://dl.doubtnut.com/l/_zRm82WfWHyLi


13. Using principle of mathematical induction, prove that 

Watch Video Solution

+ + + . . . . + =
1

1.2

1

2.3

1

3.4

1

n(n + 1)

n

n + 1

14. Prove the following by using the principle of mathematical induction

for all  :- 

.

Watch Video Solution

n ∈ N

+ + + ... + =
1

1.2.3

1

2.3.4

1

3.4.5

1

n(n + 1)(n + 2)

n(n + 3)

4(n + 1)(n + 2)

15. For every positive integer n, prove that  is divisible by 4.

Watch Video Solution

7n − 3n

16. Use the Principle of Mathematical Induction to prove that 

n(n + 1) (2n + 1) is divisible by 6 for all n  N.∈

https://dl.doubtnut.com/l/_4KeLUQtdO3u6
https://dl.doubtnut.com/l/_KuvUqIRJNTZk
https://dl.doubtnut.com/l/_Zok5d3pmBGhc
https://dl.doubtnut.com/l/_2CDsX6oQb3iF


Watch Video Solution

17. Prove, by Principle of Mathematical Induction, that the sum of the

cubes of 

three consecutive natural numbers is divisible by 9.

Watch Video Solution

18. By the Principle of Mathematical Induction, prove that for all n  N,  

 when divided by 8, the remainder is 1 always.

Watch Video Solution

∈

32n

19. Prove the rule of exponents ,  by using Principle of

Mathematical Induction for every natural number.

Watch Video Solution

(ab)n = anbn

https://dl.doubtnut.com/l/_2CDsX6oQb3iF
https://dl.doubtnut.com/l/_hiscaSuI6QRX
https://dl.doubtnut.com/l/_42P6qiz6EJTe
https://dl.doubtnut.com/l/_uO2DUhmEpoQq
https://dl.doubtnut.com/l/_5SGfam4cZabI


20. Prove the following by using the principle of mathematical induction

for all  :- .

Watch Video Solution

n ∈ N 1 + 2 + 3 + ... + n < (2n + 1)21

8

21. Prove by the principle of mathematical induction  is

divisible by 11.

Watch Video Solution

102n− 1 + 1

22. Prove by Principle of Mathematical Induction, that : 

 for all n

 N.

Watch Video Solution

sin θ + sin 2θ + sin 3θ + ....... . + sinnθ =
sin(n + 1) sinθ

2
nθ

2

sin θ

2

∈

https://dl.doubtnut.com/l/_5SGfam4cZabI
https://dl.doubtnut.com/l/_5HsabhCFJXON
https://dl.doubtnut.com/l/_Pa8O5VDvGgTb


23. Using Principle of Mathematical Induction, prove that :

 for all n  N.

Watch Video Solution

cosα cos 2α cos 4α............. cos(2n− 1α) =
sin(2nα)

2n sinα
∈

24. Prove by Principle of Mathematical Induction, that

 is a natural number for all n  N.

Watch Video Solution

( + + )
n5

5

n3

3
7n
15

∈

25. For the proposition P(n), given by ,

, prove that P(k) is true 

 is true. But, P(n) is not true for all n  N.

Watch Video Solution

1 + 3 + 5 + ......... + (2n − 1) = n2 + 2

⇒ P (k + 1) ∈

26. Prove by Induction, that  for all .2n < n ! n ≥ 4

https://dl.doubtnut.com/l/_8VfvYTuST1ic
https://dl.doubtnut.com/l/_F3eoopoCwxij
https://dl.doubtnut.com/l/_UOeyK25bEMsH
https://dl.doubtnut.com/l/_V6AgQfUM9Peu


Exercise

Watch Video Solution

27. Prove, by Induction, that the number of all the subsets of a set

containing n distinct elements, is .

Watch Video Solution

2n

1. Let P (n) be the statement : “P(n) : 10n + 3 is prime’’. Is P(3) true ?

Watch Video Solution

2. Let P(n) be the statement . Is P(1) true ?

Watch Video Solution

' ' 2n > 1’’

https://dl.doubtnut.com/l/_V6AgQfUM9Peu
https://dl.doubtnut.com/l/_HX6RzFVHvycy
https://dl.doubtnut.com/l/_O7rYTpkFmvaz
https://dl.doubtnut.com/l/_nDAQJfL9KmSy


3. If P(n) is the statement “n(n + 1) is even’’, then what is P(4) ?

Watch Video Solution

4. Let P(n) be the statement  is divisible by 3”.  

Is the statement P( 3) true ?

Watch Video Solution

' ' n3 + n

5. Let P(n) be the statement  is divisible by 3”.  

Is the statement P(4) true ?

Watch Video Solution

' ' n3 + n

6. If P(n) is the statement  prove that P(r + 1) is true whenever

P(r) is true.

Watch Video Solution

‘‘n2 > 100”

https://dl.doubtnut.com/l/_LGCVLycKWSLM
https://dl.doubtnut.com/l/_gvSQFPbbrncW
https://dl.doubtnut.com/l/_lln7MVLRjGt3
https://dl.doubtnut.com/l/_lmlPusxLY05E


7. If P(n) is the statement , prove that P(r +1) is true whenever

P(r) is true.

Watch Video Solution

‘‘2n ≥ n’’

8. Let P(n) be the statement . If P(r) is true, prove that P(r +1) is

also true.

Watch Video Solution

‘‘4n > n’’

9. If P(n) is the statement  is an integral multiple of 7", prove

that P(r + 1) is true whenever P(r) is true.

Watch Video Solution

' ' 23n − 1

https://dl.doubtnut.com/l/_lmlPusxLY05E
https://dl.doubtnut.com/l/_8f4lOK4aGKdj
https://dl.doubtnut.com/l/_wEp7e0UVIhRy
https://dl.doubtnut.com/l/_yXlesRCls1Et


10. If P(n) is the statement “sum of �rst n natural numbers is divisible by n

+ 1", prove that P(r + 1) is true if P(r) is true.

Watch Video Solution

11. Give an example of a statement P(n), which is true for all , but

P(1), P(2), P(3) are not true.

Watch Video Solution

n ≥ 4

12. Give an example of the following statement : P(n) such that it is true

for all n  N.

Watch Video Solution

∈

13. Give an example of the following statement : P(n) such that P(3) is

true, but P(4) is not true.

https://dl.doubtnut.com/l/_lTt03c5nl4bX
https://dl.doubtnut.com/l/_Z4VGmtQ56sZv
https://dl.doubtnut.com/l/_7wMY27crQ0Ds
https://dl.doubtnut.com/l/_JqMJuWkwH5i3


Watch Video Solution

14. If P(n) is the statement :  for  ", then : �nd P(n

+1) .

Watch Video Solution

' '
nCr ≤ n ! 1 ≤ r ≤ n

15. If P(n) is the statement :  for  ", then : show that

P(3) is true.

Watch Video Solution

' '
nCr ≤ n ! 1 ≤ r ≤ n

16. Prove that the Principle of Mathematical Induction does not apply to

the following : 

P(n) : "  is divisible by 3" .

Watch Video Solution

n3 + n

https://dl.doubtnut.com/l/_JqMJuWkwH5i3
https://dl.doubtnut.com/l/_aSZ5nOIRxybd
https://dl.doubtnut.com/l/_2QOVLC5VNJ1X
https://dl.doubtnut.com/l/_1VtJX4bO3xgh
https://dl.doubtnut.com/l/_cYJeh9tuUyfi


17. Prove that the Principle of Mathematical Induction does not apply to

the following : 

P(n) : " ".

Watch Video Solution

n3 > 100

18. By the Principle of Mathematical Induction, prove the following for all

n  N :  

The nth term of an A.P. whose �rst term is 'a’ and common di�erence ‘d' is

a + (n-1) d.

Watch Video Solution

∈

19. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 i.e. the sum of �rst » odd natural

numbers is  .

Watch Video Solution

∈

1 + 3 + 5 + ....... + (2n − 1) = n2

n2

https://dl.doubtnut.com/l/_cYJeh9tuUyfi
https://dl.doubtnut.com/l/_0T6ofh84tLwA
https://dl.doubtnut.com/l/_S9smCe0dCE4d


20. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

4 + 8 + 12 + ...... + 4n = 2n(n + 1)

21. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

5 + 15 + 45 + .... . + 5(3)n− 1 = (3n − 1)
5

2

22. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 .

Watch Video Solution

∈

1 + 4 + 7 + .... . + (3n − 2) =
n(3n − 1)

2

https://dl.doubtnut.com/l/_S9smCe0dCE4d
https://dl.doubtnut.com/l/_eBMJ1yxdJjp6
https://dl.doubtnut.com/l/_RyCw51Fv1YJi
https://dl.doubtnut.com/l/_x3j0OetSK3zR


23. Prove the following by using the principle of mathematical induction

for all  :- .

Watch Video Solution

n ∈ N 13 + 23 + 33 + ... + n3 = ( )
2

n(n + 1)

2

24. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

12 + 22 + 32 + .......... + n2 >
n3

3

25. Prove the following by using the principle of mathematical induction

for all  :- .

Watch Video Solution

n ∈ N 1 + 3 + 32 + .... + 3n− 1 =
(3n − 1)

2

https://dl.doubtnut.com/l/_gD0wURnnWHTs
https://dl.doubtnut.com/l/_ymLiH5IxNFfj
https://dl.doubtnut.com/l/_mK6bFwQUyhSB


26. Prove the following by using the principle of mathematical induction

for all  :- 

Watch Video Solution

n ∈ N

1.3 + 3.5 + 5.7 + ... + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

27. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

3.6 + 6.9 + 9.12 + ...... + 3n(3n + 3) = 3n(n + 1)(n + 2)

28. Prove the following by using the principle of mathematical induction

for all  :- 

Watch Video Solution

n ∈ N

1.2 + 2.3 + 3.4 + ... + n. (n + 1) = [ ]
n(n + 1)(n + 2)

3

https://dl.doubtnut.com/l/_Z9v87K2WNP9Z
https://dl.doubtnut.com/l/_RmFGuvs095T8
https://dl.doubtnut.com/l/_r7vxbKbfQNmM
https://dl.doubtnut.com/l/_ALopUSJSwHyP


29. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

1.2 + 2.22 + 3.23 + .... . + n.2n = (n − 1)2n+ 1 + 2

30. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

1.3 + 2.32 + 3.33 + .... . + n.3n =
(2n − 1)3n+ 1 + 3

4

31. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

+ + + ...... + =
1

1.3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

https://dl.doubtnut.com/l/_ALopUSJSwHyP
https://dl.doubtnut.com/l/_s5g1vDl5CCoE
https://dl.doubtnut.com/l/_PPQQGWZ1vRZB
https://dl.doubtnut.com/l/_fMxgPblPhnWD


32. Prove the following by using the principle of mathematical induction

for all  :-

Watch Video Solution

n ∈ N

+ + + ... + =
1

2.5

1

5.8

1

8.11

1

(3n − 1)(3n + 2)

n

(6n + 4)

33. Prove the following by using the principle of mathematical induction

for all  :- 

.

Watch Video Solution

n ∈ N

+ + + ... + =
1

1.4

1

4.7

1

7.10

1

(3n − 2)(3n + 1)

n

(3n + 1)

34. Prove the following by using the principle of mathematical induction

for all  :- 

.

Watch Video Solution

n ∈ N

+ + + ... + =
1

3.5

1

5.7

1

7.9

1

(2n + 1)(2n + 3)

n

3(2n + 3)

https://dl.doubtnut.com/l/_fMxgPblPhnWD
https://dl.doubtnut.com/l/_atVZ5CspVPri
https://dl.doubtnut.com/l/_irFT10z3oY4u


35. Prove the following by using the principle of mathematical induction

for all  :- 

Watch Video Solution

n ∈ N

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

1

5

4
7
9

(2n + 1)

n2

36. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

(1 + )(1 + )(1 + )....... (1 + ) = (n + 1)
1

1

1

2

1

3

1

n

37. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

a + (a + d) + (a + 2d) + .... + [a + (n − 1)d] = [2a + (n − 1)d]
n

2

https://dl.doubtnut.com/l/_KS1vHNAAqSUv
https://dl.doubtnut.com/l/_0mchYeMv0Ls2
https://dl.doubtnut.com/l/_lPP3OHCdZCAm
https://dl.doubtnut.com/l/_6l7nACHQEY5y


38. By the Principle of Mathematical Induction, prove the following for all

n  N :  

.

Watch Video Solution

∈

b + br + br2 + .......... + brn− 1 = , r < 1
b(1 − rn)

1 − r

39. Prove the following by using the principle of mathematical induction

for all  :- .

Watch Video Solution

n ∈ N a + ar + ar2 + ... + arn− 1 =
a(rn − 1)

r − 1

40. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by (x-y) for every n  N, .

Watch Video Solution

∈

xn − yn ∈ x − y ≠ 0

https://dl.doubtnut.com/l/_6l7nACHQEY5y
https://dl.doubtnut.com/l/_X1Y60iLGQtTC
https://dl.doubtnut.com/l/_wRqtU4xsjfxf


41. Prove the following by using the principle of mathematical induction

for all  :-  is divisible by .

Watch Video Solution

n ∈ N x2n − y2n x + y

42. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 7 .

Watch Video Solution

∈

23n − 1

43. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 8 .

Watch Video Solution

∈

32n − 1

https://dl.doubtnut.com/l/_8SXwldklnfug
https://dl.doubtnut.com/l/_aQHNqKDtlLgF
https://dl.doubtnut.com/l/_HuGohg6PwSXP


44. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 24.

Watch Video Solution

∈

52n − 1

45. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 9.

Watch Video Solution

∈

4n − 3n − 1

46. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 9.

Watch Video Solution

∈

4n + 15n − 1

https://dl.doubtnut.com/l/_n1E82jhnA9Kz
https://dl.doubtnut.com/l/_3CgQO2OXVrW0
https://dl.doubtnut.com/l/_rC4TxDfmDOcJ
https://dl.doubtnut.com/l/_JglDVpZARZeT


47. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 11.

Watch Video Solution

∈

102n− 1 + 1

48. Prove the following by using the principle of mathematical induction

for all  :-  is divisible by 8.

Watch Video Solution

n ∈ N 32n+ 2 − 8n − 9

49. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by 7.

Watch Video Solution

∈

34n+ 1 + 22n+ 2

https://dl.doubtnut.com/l/_JglDVpZARZeT
https://dl.doubtnut.com/l/_PghqLrK27xZO
https://dl.doubtnut.com/l/_D82TlBtyjXER


50. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is divisible by a-1.

Watch Video Solution

∈

a2n− 1 − 1

51. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is multiple of 16.

Watch Video Solution

∈

152n− 1 + 1

52. Prove the following by using the principle of mathematical induction

for all  :-  is a multiple of 27.

Watch Video Solution

n ∈ N 41n − 14n

https://dl.doubtnut.com/l/_63lMRfBGnV67
https://dl.doubtnut.com/l/_5gz2s5hDtsng
https://dl.doubtnut.com/l/_qxrrKIX6c1qT


53. By the Principle of Mathematical Induction, prove the following for all

n  N :  

 is prime.

Watch Video Solution

∈

n2 − n + 41

54. Prove by Induction, for all n  N :  

.

Watch Video Solution

∈

2n > n

55. Prove by Induction, for all n  N :  

.

Watch Video Solution

∈

2n < 3n

https://dl.doubtnut.com/l/_HamrdgVmL2xi
https://dl.doubtnut.com/l/_sWEOXFUFCQZn
https://dl.doubtnut.com/l/_29cR5fpgCfUG


56. Prove the following by using the principle of mathematical induction

for all  :- 

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2.

57. Prove by Induction, for all n  N :  

.

Watch Video Solution

∈

(n + 3)2 ≤ 2n+ 3

58. Prove by Induction, that  for all n  N. Using

this, prove by induction that :  for all n  N.

Watch Video Solution

(2n + 7) ≤ (n + 3)2 ∈

(n + 3)2 ≤ 2n+ 3 ∈

59. Prove the following by using the principle of mathematical induction

for all  :- n ∈ N

https://dl.doubtnut.com/l/_VfHMBCPLTveB
https://dl.doubtnut.com/l/_gbXKu9djurHJ
https://dl.doubtnut.com/l/_TCB2Gyb3NWmE
https://dl.doubtnut.com/l/_yYazc1hU2piA


.

Watch Video Solution

1 + + + ... + =
1

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

60. Use method of induction, prove that : If  is

divisible by 9 for every n  N

Watch Video Solution

n3 + (n + 1)
3

+ (n + 2)
3

∈

61. Using mathematical induction , show that  is a

multiple of .

Watch Video Solution

n(n + 1)(n + 5)

3

62. Use method of induction, prove that :  is divisible by

6.

Watch Video Solution

n(n + 1)(n + 2)

https://dl.doubtnut.com/l/_yYazc1hU2piA
https://dl.doubtnut.com/l/_wvjwWKyoc78l
https://dl.doubtnut.com/l/_fP7gu9ugAPNK
https://dl.doubtnut.com/l/_MLUC0Ajr3GXn


63. Use method of induction, prove that :

 is divisible by 3.

Watch Video Solution

n3 + 3n2 + 5n + 3

64. Prove, by Induction, on the inequality   

for all natural numbers n, where x > - 1.

Watch Video Solution

(1 + x)n ≥ 1 + nx

65. Let P(n) be the statement " " is prime. Prove that P(1), P(2)

and P(3) are true. Also prove that P(41) is not true. How does this not

contradict the Principle of Induction ?

Watch Video Solution

n2 − n + 41

https://dl.doubtnut.com/l/_1L9nwD5cEQ5r
https://dl.doubtnut.com/l/_bYOc35TuObQH
https://dl.doubtnut.com/l/_XleRnqxhblDD


66. Let P(n) be the statement : “the arithmetic mean of n and (n + 2) is the

same as their geometric mean”’. Prove that P(1) is not true. Also prove

that if P(n) is true, then P(n + 1) is also true. How does this contradict the

principle of Induction ?

Watch Video Solution

67. If n straight lines in a plane are such that no two of them are parallel

and no three of them are concurrent, prove that they intersect each

other in  points.

Watch Video Solution

n(n − 1)

2

68. Let P (n) denote the statement : “ ". Show that P(1), P(2) and

P(3) are true but P(4) is not true.

Watch Video Solution

2n ≥ n !

https://dl.doubtnut.com/l/_YERdch67md9w
https://dl.doubtnut.com/l/_y2zfyhwdWmeP
https://dl.doubtnut.com/l/_d03n0dmzsRfN
https://dl.doubtnut.com/l/_dX0G0QyAFu4Q


69. By using the Principle of Mathematical Induction, prove the following

for all n  N :  

.

Watch Video Solution

∈

+ + + .......... + = 1 −
1

2

1

4

1

8

1

2n
1

2n

70. By using the Principle of Mathematical Induction, prove the following

for all n  N :  

.

Watch Video Solution

∈

x + 4x + 7x + ...... + (3n − 2)x = n(3n − 1)x
1

2

71. Prove the following by using the principle of mathematical induction

for all  :- 

Watch Video Solution

n ∈ N

1.2 + 2.3 + 3.4 + ... + n. (n + 1) = [ ]
n(n + 1)(n + 2)

3

https://dl.doubtnut.com/l/_dX0G0QyAFu4Q
https://dl.doubtnut.com/l/_5whs2N9x9zbP
https://dl.doubtnut.com/l/_fn8poFam0PKJ


72. Prove the following by using the principle of mathematical induction

for all  :-

.

Watch Video Solution

n ∈ N

1.2.3 + 2.3.4 + ... + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

73. By using the Principle of Mathematical Induction, prove the following

for all n  N :  

.

Watch Video Solution

∈

1.4.7 + 2.5.8 + 3.6.9 + ....... + n(n + 3)(n + 6) = (n + 1)(n + 6)(n +
n

4

74. By using the Principle of Mathematical Induction,

prove the following for all n  N :  

+........ to n terms = .

Watch Video Solution

∈

7 + 77 + 777 (10n+ 1 − 9n − 10)
7
81

https://dl.doubtnut.com/l/_QzmxdaLlAhV3
https://dl.doubtnut.com/l/_JWRkXUG3JYWf
https://dl.doubtnut.com/l/_MLWP52YMwdUh


75. By using the Principle of Mathematical Induction, prove the following

for all n  N :  

.

Watch Video Solution

∈

1.1! + 2.2! + 3.3! + ....... + n. n ! = (n + 1) ! − 1

76. Prove, by Mathematical Induction, that for all n  N,  

 is divisible by 8.

Watch Video Solution

∈

32n − 1

77.  is divisible by 

Watch Video Solution

10n + 3(4n+ 2) + 5 (n ∈ N)

78. Prove, by Mathematical Induction, that for all n  N,  

 is divisible by 24 .

∈

2.7n + 3.5n − 5

https://dl.doubtnut.com/l/_RXfQWrmjw4bv
https://dl.doubtnut.com/l/_EiIF9mDw1gJI
https://dl.doubtnut.com/l/_8O9CHpcFY1RC
https://dl.doubtnut.com/l/_oFofaJi2gKyK


Watch Video Solution

79. Prove, by Mathematical Induction, that for all n  N,  

 is a multiple of 24.

Watch Video Solution

∈

n(n + 1)(n + 2)(n + 3)

80. By Mathematical Induction, prove the following : 

 is divisible by 9 .

Watch Video Solution

(4n + 15n − 1)

81. By Mathematical Induction, prove the following : 

 is divisible by 13.

Watch Video Solution

12n + 25n− 1

https://dl.doubtnut.com/l/_oFofaJi2gKyK
https://dl.doubtnut.com/l/_6KrJqiWEBaJj
https://dl.doubtnut.com/l/_0lutGYUad63J
https://dl.doubtnut.com/l/_u698pBva8ySc


82. Prove the following by using induction for all  .  

 is divisible by 133.

Watch Video Solution

n ∈ N

11n+ 2 + 122n+ 1

83. For all n  N, prove that :  is an integer.

Watch Video Solution

∈ + + n2 −
n2

7

n5

5

2

3
n

105

84. Prove that : 

.

Watch Video Solution

cosA cos 2Acos 22Acos 23A....... . cos 2n− 1A =
sin 2nA

2n sinA

85. Let  and  for . Use

Mathematical Induction to show that:

 for all .

U1 = 1, U2 = 1 Un+ 2 = Un+ 1 + Un n ≥ 1

Un = [( )

n

− ( )

n

]
1

√5

1 + √5

2

1 − √5

2
n ≥ 1

https://dl.doubtnut.com/l/_AFnxtPWmJvcE
https://dl.doubtnut.com/l/_YV7HrMU79lZn
https://dl.doubtnut.com/l/_46olis4l6JLP
https://dl.doubtnut.com/l/_XJlrUyD6LL03


Watch Video Solution

https://dl.doubtnut.com/l/_XJlrUyD6LL03

