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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/_qFukp2tg2fA3
https://dl.doubtnut.com/l/_oJjpOK6MLVOi


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

1

2. 3

1

3. 4

1

n(n + 1)

n

n + 1

https://dl.doubtnut.com/l/_1OswEXDa6ulV
https://dl.doubtnut.com/l/_p7Q3SS90SdJM
https://dl.doubtnut.com/l/_AAh2iT2cdX1O
https://dl.doubtnut.com/l/_qVrAtrYDczFd


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/_qVrAtrYDczFd
https://dl.doubtnut.com/l/_L5Oul2O2SW1t
https://dl.doubtnut.com/l/_2fBIxzByYcwm
https://dl.doubtnut.com/l/_HLtiEdHblQj3
https://dl.doubtnut.com/l/_i4Ooyb3nkFWB


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/_i4Ooyb3nkFWB
https://dl.doubtnut.com/l/_F9J5EuRwEsWD
https://dl.doubtnut.com/l/_zRWlZSSZ13ne


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 the principle of mathematical induction:

Watch Video Solution

+ + + .... + =
1

1. 4

1

4. 7

1

7. 10

1

(3n − 2)(3n + 1)

n

3n + 1

7. Prove by the principal of mathematcal induction that for all .  

Watch Video Solution

n ∈ N

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

3

https://dl.doubtnut.com/l/_BIbjHkZdypz7
https://dl.doubtnut.com/l/_qnNIClkpuLEf
https://dl.doubtnut.com/l/_eI7nzzJuwun6


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 the principle of mathematical induction:

 is a multiple of 3 for all 

Watch Video Solution

 n(n + 1)(n + 5) n ∈ N.

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/_MrpsSQrvuA86
https://dl.doubtnut.com/l/_yhQ0nCreODEG
https://dl.doubtnut.com/l/_xJpDXQMYSelS
https://dl.doubtnut.com/l/_wDRZDMO42afV


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 by the principle of induction that for all  is

divisible by 11.

Watch Video Solution

nN,  (102n − 1 + 1)

https://dl.doubtnut.com/l/_wDRZDMO42afV
https://dl.doubtnut.com/l/_elQ3erwLDrrW
https://dl.doubtnut.com/l/_9c5fHUEnpode
https://dl.doubtnut.com/l/_RrslloxT1g76


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 the principle of mathematical induction:

Watch Video Solution

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. Using the principle of mathematical induction, prove that 

1 + + + ….. + =
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + …. + n

2n

n + 1

https://dl.doubtnut.com/l/_9xMeHA3gaU6c
https://dl.doubtnut.com/l/_Mly09AnZzhTH
https://dl.doubtnut.com/l/_IH8x2hiFrBiI
https://dl.doubtnut.com/l/_f8AydvnBXH0U


for all .

Watch Video Solution

n ∈ N

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. Using the principle of mathematical induction prove that 

 for all  .

Watch Video Solution

:

1. 3 + 2. 32 + 3. 33 + + n.3n =
(2n + 1)3n + 1 + 3

4
n ∈ N

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

W h Vid S l i

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

3

https://dl.doubtnut.com/l/_f8AydvnBXH0U
https://dl.doubtnut.com/l/_pVRRloUnOkUa
https://dl.doubtnut.com/l/_8mohI7vRXdUn
https://dl.doubtnut.com/l/_6I6288CVS4BO


Watch Video Solution

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

Watch Video Solution

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

3

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

Watch Video Solution

 1. 2 + 2. 22 + 3. 23 + + n.2n = (n − 1)2n + 1 + 2

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

Watch Video Solution

+ + + + = 1 −
1

2

1

4

1

8

1

2n

1

2n

https://dl.doubtnut.com/l/_6I6288CVS4BO
https://dl.doubtnut.com/l/_4snNhw7bXe8q
https://dl.doubtnut.com/l/_GM2p2YZEE8M1
https://dl.doubtnut.com/l/_mXyWmvmub4zT

