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PRINCIPLE OF MATHEMATICAL INDUCTION

Solved Examples

1. Prove the rule of exponents by using principle of

mathematical induction for every natural number.

Watch Video Solution

(ab)
n

= anbn

2. Prove that 

Watch Video Solution

12 + 22 +

.

.

.
+ n2 > ,

n3

3
n ∈ N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TMlVV4bGf5wq
https://dl.doubtnut.com/l/_vnyKdS6lrCIl


3. Prove that is divisible by 24, for all .

Watch Video Solution

2. 7n + 3. 5n − 5 n ∈ N

4. Prove that for all natural number n, where 

Watch Video Solution

(1 + x)n ≥ (1 + nx),

x ≻ 1.

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

Watch Video Solution

7n − 3n

6. For all , prove that 

Watch Video Solution

n ≥ 1

+ + + .... . + =
1

1. 2
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3. 4

1

n(n + 1)

n

n + 1

https://dl.doubtnut.com/l/_G2Ymqtkyjosw
https://dl.doubtnut.com/l/_UJ8WrveazY1n
https://dl.doubtnut.com/l/_fVApGXMk3WHl
https://dl.doubtnut.com/l/_8v9XGPlsr4lV


Exercise 4 1

7. Prove that for all positive integers n.

Watch Video Solution

2n > n

8. For all , prove that 

Watch Video Solution

n ≥ 1 12 + 22 + 32 + 42 + ....... + n2 =

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

6

1. 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/_vCnDsiXii8ZD
https://dl.doubtnut.com/l/_backubHIvdvB
https://dl.doubtnut.com/l/_wgv3JsKQ34DF


2. 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

3. 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)

4. 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/_LVBvmJxhkmqd
https://dl.doubtnut.com/l/_aEhkNdGnlJOp
https://dl.doubtnut.com/l/_oGUHHJmlqg6k


5. 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)

6. 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 − 1)(3n + 1)

n

(3n + 1)

7. 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/_E8KR20rjSUt1
https://dl.doubtnut.com/l/_HY9NwPriFGZ2
https://dl.doubtnut.com/l/_Qrkh7xVDrcxe


8. 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

9. 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)

10. 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

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

for all : .n ∈ N (2n + 7) < (n + 3)2

https://dl.doubtnut.com/l/_ddAypeVnuhmk
https://dl.doubtnut.com/l/_oclPQzfgqC9Y
https://dl.doubtnut.com/l/_j2URGdON2GSt
https://dl.doubtnut.com/l/_kMrQSd5wwbOE


Watch Video Solution

12. 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

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

for all : is a multiple of 27.

Watch Video Solution

n ∈ N 41n − 14n

14. 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/_kMrQSd5wwbOE
https://dl.doubtnut.com/l/_1nEHNJLLEwFA
https://dl.doubtnut.com/l/_5effKHnA5KOp
https://dl.doubtnut.com/l/_dXxj8Zl5ZK6K


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

for all : is divisible by .

Watch Video Solution

n ∈ N x2n − y2n x + y

16. 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

17. 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

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

for all :n ∈ N

https://dl.doubtnut.com/l/_x0do4Ps0NpVs
https://dl.doubtnut.com/l/_FGHJs0bwbEFH
https://dl.doubtnut.com/l/_15shfx9cO8jF
https://dl.doubtnut.com/l/_PMa5Y1tCrrlT


Watch Video Solution

1 + + ... + =
1

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

19. 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

20. 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

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

for all :n ∈ N

https://dl.doubtnut.com/l/_PMa5Y1tCrrlT
https://dl.doubtnut.com/l/_QktZNKuDG5FU
https://dl.doubtnut.com/l/_wd8yrzE7Jhwo
https://dl.doubtnut.com/l/_xCbbMEfETDbf


Watch Video Solution

1. 2 + 2. 3 + 3. 4 + ... + n(n + 1) = [ ]
n(n + 1)(n + 2)

3

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

for all :

Watch Video Solution

n ∈ N

1. 3 + 3. 5 + 5. 7 + ... + (2n1)(2n + 1) =
n(4n2 + 6n − 1)

3

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

for all :

Watch Video Solution

n ∈ N 1. 2 + 2. 22 + 3. 22 + ... + n.2n = (n − 1)2n + 1 + 2

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

for all :

W h Vid S l i

n ∈ N + + + ... + = 1 −
1

2

1

4

1

8

1

2n

1

2n

https://dl.doubtnut.com/l/_xCbbMEfETDbf
https://dl.doubtnut.com/l/_emWKKe5mFGCx
https://dl.doubtnut.com/l/_ZUOtd2zLtMxU
https://dl.doubtnut.com/l/_FFMqo0AMhkXI


Watch Video Solution

https://dl.doubtnut.com/l/_FFMqo0AMhkXI

