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PRINCIPLE OF MATHEMATICAL INDUCTION

Exercise

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

2. Prove the following by using the principle of mathematical

induction for all  :- .n ∈ N 13 + 23 + 33 + ... + n3 = ( )
2

n(n + 1)

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_GuFaIxrCrAt9
https://dl.doubtnut.com/l/_HPuU98eLpYg9


Watch Video Solution

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/_HPuU98eLpYg9
https://dl.doubtnut.com/l/_OFtCauozVvcr
https://dl.doubtnut.com/l/_oF5oey0Zrn2y


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/_kAOVNsB2TerS
https://dl.doubtnut.com/l/_aHBObQUX9oeC
https://dl.doubtnut.com/l/_B7vY732rWes9


8. 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

9. 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)

10. Prove the following by using the principle of mathematical

induction for all  :- 

.

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)

https://dl.doubtnut.com/l/_B7vY732rWes9
https://dl.doubtnut.com/l/_EtUyDyB81mZe
https://dl.doubtnut.com/l/_mrUtj2QKruAa
https://dl.doubtnut.com/l/_DepCj7lIkW9q


Watch Video Solution

11. 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

12. 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

13. Prove the following by using the principle of mathematical

induction for all  :- 

.

h id l i

n ∈ N

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

1

1

2

1

3

1

n

https://dl.doubtnut.com/l/_DepCj7lIkW9q
https://dl.doubtnut.com/l/_Ee13CXvLCvg2
https://dl.doubtnut.com/l/_fwergNveh8l8
https://dl.doubtnut.com/l/_MUNL7IAXTgB4


Watch Video Solution

14. 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

15. 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)

16. Prove the following by using the principle of mathematical

induction for all  :- 

.

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/_MUNL7IAXTgB4
https://dl.doubtnut.com/l/_j4ydYhhGBTY6
https://dl.doubtnut.com/l/_tFI9D8BdoYQc
https://dl.doubtnut.com/l/_vHZ38V4gbCMc


Watch Video Solution

17. 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

18. Prove the following by using the principle of mathematical

induction for all  :-  is a multiple of 3.`

Watch Video Solution

n ∈ N n(n + 1)(n + 5)

19. Prove the following by using the principle of mathematical

induction for all  :-  is divisible by 11.

Watch Video Solution

n ∈ N 102n − 1 + 1

https://dl.doubtnut.com/l/_vHZ38V4gbCMc
https://dl.doubtnut.com/l/_WKOESKb0tK8A
https://dl.doubtnut.com/l/_LfBsmRihlP0C
https://dl.doubtnut.com/l/_rx9Zprcspskx
https://dl.doubtnut.com/l/_grU29VHu1GFk


20. Prove the following by using the principle of mathematical

induction for all  :-  is divisible by .

Watch Video Solution

n ∈ N x2n − y2n x + y

21. 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

22. 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/_grU29VHu1GFk
https://dl.doubtnut.com/l/_eD0I2eCyE7Rn
https://dl.doubtnut.com/l/_JEp4YmY4oTSb


23. 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/_BBN1rPIi0Jz4

