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PRINCIPLE OF MATHEMATICAL INDUCTION

Example

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 integers 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/_9m3GO0Vcn5CT
https://dl.doubtnut.com/l/_5HsQSxZo3Ug8


3. For all , prove that ,  

Watch Video Solution

n ≥ 1

+ + + …… + =
1

1.2

1

2.3

1

3.4

1

n(n + 1)

n

n + 1

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

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. Prove that  is divisible by 24, for all 

Watch Video Solution

2.7n + 3.5n − 5 n ∈ N

https://dl.doubtnut.com/l/_tTTmm7NL1CqG
https://dl.doubtnut.com/l/_0EoUwnQJL9tn
https://dl.doubtnut.com/l/_LResf6tLzFf0
https://dl.doubtnut.com/l/_NKmrCg4IRTGT


Exercise 4 1

7. Prove that, 

Watch Video Solution

12 + 22 + …. . + n2 > , n ∈ N
n3

3

8. Prove the rule of exponents  by using principle of

mathematical induction for every natural number.

Watch Video Solution

(ab)
n

= anbn

1. 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/_fXOv9cRsKOfp
https://dl.doubtnut.com/l/_HbqGVAvkLpGw
https://dl.doubtnut.com/l/_REnZE04TXdUo


2. 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

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

for all  

Watch Video Solution

n ∈ N

1 + + + …… + =
1

(1 + 2)

1

(1 + 2 + 3)

1

1 + 2 + 3 + …. . + n

2n

n + 1

4. 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

https://dl.doubtnut.com/l/_Iyx1z9PFSCmB
https://dl.doubtnut.com/l/_ceQlmmbeP8UE
https://dl.doubtnut.com/l/_CwaoCX3qoL7e


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

for all  

Watch Video Solution

n ∈ N

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

4

6. 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

7. 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

https://dl.doubtnut.com/l/_Vrf6nquEay9t
https://dl.doubtnut.com/l/_Q8Az55qMCFE6
https://dl.doubtnut.com/l/_OCYetONorGIE


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

for all  

Watch Video Solution

n ∈ N

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

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

for all  

Watch Video Solution

n ∈ N

+ + + ……. . + = 1 −
1

2

1

4

1

8

1

2n

1

2n

10. 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)

https://dl.doubtnut.com/l/_ZQPV8YXK7tMM
https://dl.doubtnut.com/l/_erh66Xv5pYVA
https://dl.doubtnut.com/l/_Pa9Ltk9uWNqA
https://dl.doubtnut.com/l/_tN95130EugxX


11. 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)

12. 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

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

for all  

Watch Video Solution

n ∈ N

(1 + )(1 + )(1 + ) × …… × (1 + ) = (n + 1)23

1

5

4

7

9

(2n + 1)

n2

https://dl.doubtnut.com/l/_tN95130EugxX
https://dl.doubtnut.com/l/_u9DrWudOgQr9
https://dl.doubtnut.com/l/_gWIoAktjTUjG
https://dl.doubtnut.com/l/_PeJpx4W7FWQB


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

for all  

Watch Video Solution

n ∈ N

(1 + )(1 + )(1 + )……(1 + ) = (n + 1)
1

1

1

2

1

3

1

n

15. 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

16. 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

https://dl.doubtnut.com/l/_PeJpx4W7FWQB
https://dl.doubtnut.com/l/_vwayFgwRCNRM
https://dl.doubtnut.com/l/_9yxGptg9FTQT
https://dl.doubtnut.com/l/_KfQWlzHoBFuQ


17. 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)

18. 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

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

for all  

n(n+1)(n+5) is a multiple of 3

Watch Video Solution

n ∈ N

https://dl.doubtnut.com/l/_KfQWlzHoBFuQ
https://dl.doubtnut.com/l/_eER0jacbM5Qc
https://dl.doubtnut.com/l/_3lXoJaGKqfi5
https://dl.doubtnut.com/l/_sTFF3KXtzmpE


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

for all  

 is divisible by 11.

Watch Video Solution

n ∈ N

102n − 1 + 1

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

for all  

 is divisible by x + y .

Watch Video Solution

n ∈ N

x2n − y2n

22. 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

https://dl.doubtnut.com/l/_sTFF3KXtzmpE
https://dl.doubtnut.com/l/_z15EREg4DJBC
https://dl.doubtnut.com/l/_DrUWqHzJ15Wh
https://dl.doubtnut.com/l/_TKgFk916WQaT


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

for all  

 is a multiple of 27.

Watch Video Solution

n ∈ N

41n − 14n

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

for all  

Watch Video Solution

n ∈ N

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

https://dl.doubtnut.com/l/_TKgFk916WQaT
https://dl.doubtnut.com/l/_WorhISNS0TTh

