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1. For all  , prove that 

Watch Video Solution

n > 1

12 + 22 + 32 + 42 + .......... . + n2 =
n(n + 1)(2n + 1)

6

2. Prove that  for all positive integtrs n.

Watch Video Solution

2n > n

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fNhSfKgEePov
https://dl.doubtnut.com/l/_IN8zWCn15bCu
https://dl.doubtnut.com/l/_ryPVF6bTmvwr


3. For all , prove that 


Watch Video Solution

n ≥ 1
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3.4

1

n(n + 1)

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

principle of mathematical induction.

Watch Video Solution

7n − 3n

5. Prove that , for all natural number 'n', where 

.

Watch Video Solution

(1 + x)
n

≥ 1 + nx

x > − 1

6. For all , prove that  is divisible by 24.

Watch Video Solution

n ≥ 1 p(n) : 2.7n + 3.5n − 5

https://dl.doubtnut.com/l/_ryPVF6bTmvwr
https://dl.doubtnut.com/l/_0pV2Iw9OLGHb
https://dl.doubtnut.com/l/_sCUIrwuyT38U
https://dl.doubtnut.com/l/_GCTuYQSv6X6I


7. For all , prove that 


Watch Video Solution

n ≥ 1

12 + 22 + 32 + ………. + n2 >
n3

3

8. Prove that the rule of exponents  by using principle of

mathematical induction for every natural number.

Watch Video Solution

(ab)n = anbn

9. Prove by using the principal of Mathematical Induction

is true for all 

Watch Video Solution

P (n) = 1 + 3 + 32 + …. . + 3n − 1 =
3n − 1

2
n ∈ N

https://dl.doubtnut.com/l/_GCTuYQSv6X6I
https://dl.doubtnut.com/l/_mQzvU7c0Yf4a
https://dl.doubtnut.com/l/_m6vrFOfokpFq
https://dl.doubtnut.com/l/_nh2tivMrk3d3


10. Using mathematical induction prove that

Watch Video Solution

13 + 23 + 33 + .... . + n3 = [ ]
2

n(n + 1)

2

11. For all , prove that 


Watch Video Solution

n ≥ 1

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

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

12. For all , prove that 

Watch Video Solution

n ≥ 1

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

4

13. Using mathematical induction prove

 for all 1 ⋅ 3 + 2 ⋅ 32 + 3 ⋅ 33 + .... . + n ⋅ 3n =
(2n − 1)3n + 1 + 3

4

https://dl.doubtnut.com/l/_Egsz5ghCYCiM
https://dl.doubtnut.com/l/_iigy8bznd1hC
https://dl.doubtnut.com/l/_vYrI4tTf6HLo
https://dl.doubtnut.com/l/_2wv43PejizXX


Watch Video Solution

n ∈ N

14. Prove that by

 by using the

principle of mathematical induction for all .

Watch Video Solution

1.2 + 2.3 + 3.4 + …. . + n(n + 1) =
n(n + 1)(n + 2)

3

n ∈ N

15. Using mathematical induction prove that 

true for all 

Watch Video Solution

1 ⋅ 3 + 3 ⋅ 5 + 5 ⋅ 7 + .... . + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

n ∈ N

16. Using mathematical induction prove that 

 for all 1 ⋅ 2 + 2 ⋅ 22 + ...... + n ⋅ 2n = (n − 1)2n + 1 + 2 n ∈ N

https://dl.doubtnut.com/l/_2wv43PejizXX
https://dl.doubtnut.com/l/_WxSJTBMqnVjQ
https://dl.doubtnut.com/l/_egz5jsmeagKx
https://dl.doubtnut.com/l/_KTm3vlrG19OF


Watch Video Solution

17. A statement  for a natural number n is given by 

 


Verify that  is true.

Watch Video Solution

p(n)

p(n) : + + + ……. + = 1 −
1
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18. Using mathimatical induction prove that 

 for all 

.

Watch Video Solution

+ + + ...... + =
1
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n ∈ N

19. Using mathematical induction prove that 

 for all 

.

+ + ...... + =
1

1.2.3

1

2.3.4

1

n(n + 1)(n + 2)

n(n + 3)
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n ∈ N

https://dl.doubtnut.com/l/_KTm3vlrG19OF
https://dl.doubtnut.com/l/_0cM4LgP6rt1a
https://dl.doubtnut.com/l/_zswQdpQbGmq4
https://dl.doubtnut.com/l/_8DO3fK092Bly


Watch Video Solution

20. Consider the following statement: 

 


Prove that  is true.

Watch Video Solution

P (n) : a + ar + ar2 + …… + arn − 1 =
a(rn − 1)

r − 1

P (1)

21. Using mathematical induction prove that 

 for all 

Watch Video Solution

(1 + )(1 + )(1 + )......(1 + ) = (n + 1)23

1

5

4
7
9

2n + 1

n2

n ∈ N

22. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

1

1

2

1

3

1

n
n ∈ N

https://dl.doubtnut.com/l/_8DO3fK092Bly
https://dl.doubtnut.com/l/_r0L4olMnxHiK
https://dl.doubtnut.com/l/_IajvXzJQzeZM
https://dl.doubtnut.com/l/_rISus6G84kBb


23. Using mathematical induction prove that 

 for all 

Watch Video Solution

12 + 32 + 52 + .... . + (2n − 1)2 =
n(2n − 1)(2n + 1)

3
n ∈ N

24. Using mathematical induction prove that 

 for all 

Watch Video Solution

+ + + ....... + =
1
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n ∈ N

25. Using mathematical induction prove that 

 for all 

Watch Video Solution

+ + + ....... + =
1
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https://dl.doubtnut.com/l/_N26tYuojhb39
https://dl.doubtnut.com/l/_vLHxzzplxyKs
https://dl.doubtnut.com/l/_gYPeHg8VMED8


26. For all ,prove that 


Watch Video Solution

n ≥ 1

1 + 2 + 3 + …… + n < (2n + 1)21

8

27. Using principle of mathematical induction prove that

 is a multiple of 3 for all .

Watch Video Solution

n(n + 1)(n + 5) n ∈ N

28. Using mathematical induction prove that  is divisible by 11

for all 

Watch Video Solution

102n − 1 + 1

n ∈ N

29. Using mathematical induction prove that  is divisible by x+y

for all 

x2n − y2n

n ∈ N

https://dl.doubtnut.com/l/_ulPXS0hCVWY3
https://dl.doubtnut.com/l/_l6cYlwKGAUdE
https://dl.doubtnut.com/l/_suTuVjM62qoc
https://dl.doubtnut.com/l/_1THcP4Ry6gin


Watch Video Solution

30. Consider the statement 

 is divisible by 8 


Verify the statement for n=1.

Watch Video Solution

P (n) = 32n + 2 − 8n − 9

31. Using mathematical induction prove that 

 is a multiple of 27 for all 

Watch Video Solution

41n − 14n n ∈ N

32. Using mathematical induction prove that  for all 

Watch Video Solution

(2n + 7) < (n + 3)2

n ∈ N

https://dl.doubtnut.com/l/_1THcP4Ry6gin
https://dl.doubtnut.com/l/_lppD4liwasmO
https://dl.doubtnut.com/l/_mIEg7uBvQl87
https://dl.doubtnut.com/l/_kg5yTIRLJQtE
https://dl.doubtnut.com/l/_OBKweiNRlZfd


33. Using mathematical induction prove that

Watch Video Solution

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

34. Observe the following pattern of dots 




i) Find the number of dots in the  pattern. 


ii) Find the sum of number of dots upto  pattern and the

mathematical statement using these facts. 

iii)Prove the statement obtained in question (ii) using principle of

mathematical induction.

Watch Video Solution

nth

nth

35. If  is the statement  is even then what about P(6)?

Watch Video Solution

P (n) n(n + 1)

https://dl.doubtnut.com/l/_OBKweiNRlZfd
https://dl.doubtnut.com/l/_7lOPBxMPOTpm
https://dl.doubtnut.com/l/_u18tYvkpEAaq


Watch Video Solution

36. If  is the statement  is divisiblé by 12, prove that 

 and  are true, but  is not true

Watch Video Solution

P (n) n(n + 1)(n + 2)

P (3) P (4) P (5)

37. Consider the statement  is divisible by 6. 


By assume that  is true for a natural number k, Verify that 

is true.

Watch Video Solution

P (n) : n(n + 1)(2n + 1)

P (k) P (k + 1)

38. Prove 'that  is divisible by  .

Watch Video Solution

10n + 3 × 4n + 2 + 5 9

https://dl.doubtnut.com/l/_u18tYvkpEAaq
https://dl.doubtnut.com/l/_3mGtkGNTohMx
https://dl.doubtnut.com/l/_PZUozs6hsuap
https://dl.doubtnut.com/l/_SNNnQwOOwy1G


39. Prove by mathematical induction. 

 


where 

Watch Video Solution

(cos θ + i sin θ)n = (cos nθ + i sin nθ),

i = √−1

40. Prove that

Watch Video Solution

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

41. Prove that 

Watch Video Solution

1 + + + .......... . + < 2 − , (n > 1)
1

4

1

9

1

n2

1

n

42. Using principle of mathematical induction, prove that the product of

two consecutive natural numbers is an even number

https://dl.doubtnut.com/l/_vEGts4oF3ET6
https://dl.doubtnut.com/l/_zfYhTasEmSFO
https://dl.doubtnut.com/l/_23WJkwR6XdSE
https://dl.doubtnut.com/l/_gEboaZby7DiX


Watch Video Solution

43. Using mathematical induction prove that 

true for all 

Watch Video Solution

1 ⋅ 3 + 3 ⋅ 5 + 5 ⋅ 7 + .... . + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

n ∈ N

https://dl.doubtnut.com/l/_gEboaZby7DiX
https://dl.doubtnut.com/l/_tUIPHC2k479Z

