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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 by mathematical induction

Watch Video Solution

+ + . . . + =
1

1.2

1

2.3

1

(n)(n + 1)

n

(n + 1)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_i38ktlg8XV5W
https://dl.doubtnut.com/l/_VKrLp4rvG49e


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

Watch Video Solution

7n– 3n

4. Prove that  for all natural number n where 

Watch Video Solution

(1 + x)n ≥ (1 + nx)

x > − 1

5. Prove that 

 is divisible by 24 for all 

Watch Video Solution

2.7n + 3.5n − 5 n ∈ N

6. By the principle of mathematic induction, prove that, for ,
n ≥ 1

12 + 22 + 32 + … + n2 >
n3

3

https://dl.doubtnut.com/l/_VKrLp4rvG49e
https://dl.doubtnut.com/l/_UCx5Rrbc28Ik
https://dl.doubtnut.com/l/_3o54BJqqUis0
https://dl.doubtnut.com/l/_hCxsvntXaa5u
https://dl.doubtnut.com/l/_nwRSgPrTJeOk


Exercise 4 1

Watch Video Solution

7. Prove the rule of exponents  by using principle of

mathematical induction for every natural number.

Watch Video Solution

(ab)n = anbn

1. By the principle of mathematical induction, prove that, for 


Watch Video Solution

n ≥ 1

13 + 23 + 33 + . . . + n3 = ( )
2

n(n + 1)

2

2. Find the value of 

Watch Video Solution

6P4

https://dl.doubtnut.com/l/_nwRSgPrTJeOk
https://dl.doubtnut.com/l/_d4ZOHqZFTevj
https://dl.doubtnut.com/l/_WARBsjJVZyd9
https://dl.doubtnut.com/l/_laXzwt9YGm57


3. Prove that by using the principle of mathematical induction for all

: 


Watch Video Solution

n ∈ N

1.3 + 2.32 + 3.3.3 + .... + n.3n =
(2n − 1)3n + 1 + 3

4

4. By the principal of mathematic induction, prove that, for 


Watch Video Solution

n ≥ 1

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

3

5. Prove that 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/_DLHOZVtV8vFJ
https://dl.doubtnut.com/l/_QzZr5u6PPlaE
https://dl.doubtnut.com/l/_Pf4nCSnP3m1Q


6. Prove that 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

7. Prove that 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

8. Using the mathematical induction, show that for any natural number

n,

Watch Video Solution

+ + + … + =
1

2.5

1

5.8

1

8.11

1

(3n − 1)(3n + 2)

n

6n + 4

https://dl.doubtnut.com/l/_5FJ2Re04zM5F
https://dl.doubtnut.com/l/_L0XlmqIUajap
https://dl.doubtnut.com/l/_NQDVkdsbXlSf
https://dl.doubtnut.com/l/_CeTE5LBFYTNU


9. Using the mathematical induction, show that for any natural number

n,

Watch Video Solution

+ + + … + =
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)

10. 

Watch Video Solution

a + ar + ar2 + ...... + arn − 1 =
a(rn − 1)

r − 1

11. Use the principle of mathematical induction to prove that for every

natural number n. 

Watch Video Solution

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

1

5

4

7

9

(2n + 1)

n2

https://dl.doubtnut.com/l/_CeTE5LBFYTNU
https://dl.doubtnut.com/l/_5gvSd2ukcLK5
https://dl.doubtnut.com/l/_sRlv4ZBaAJba


12. Prove that 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

13. Prove that 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

14. Prove that 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/_7qVqeHzSVitm
https://dl.doubtnut.com/l/_E6Wnvr002PTo
https://dl.doubtnut.com/l/_ZinBygevYojk


15. Prove that 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)

16. Prove that by using the principle of mathematical induction for all

: 


Watch Video Solution

n ∈ N

1 + 2 + 3 + .... . + n < (2n + 1)
21

8

17. Prove that by using the principle of mathematical induction for all

: 


 is a multiple of 3

Watch Video Solution

n ∈ N

n(n + 1)(n + 5)

https://dl.doubtnut.com/l/_LwO0QQtFrWVM
https://dl.doubtnut.com/l/_gObWlTLOgCqB
https://dl.doubtnut.com/l/_bGD0BxgzjVLJ
https://dl.doubtnut.com/l/_9n1Cn6c5VxZG


18. Prove that by using the principle of mathematical induction for all

: 


 is divisible by 11

Watch Video Solution

n ∈ N

102n − 1 + 1

19. Prove that by using the principle of mathematical induction for all

: 


 is divisible by x+y

Watch Video Solution

n ∈ N

x2n − y2n

20. Prove that 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/_9n1Cn6c5VxZG
https://dl.doubtnut.com/l/_TaDW0ARlebES
https://dl.doubtnut.com/l/_H85BDVamjX8e
https://dl.doubtnut.com/l/_2JM4pJE1nVrV


21. Prove that by using the principle of mathematical induction for all

: 


 is multiple of 27

Watch Video Solution

n ∈ N

41n − 14n

22. Prove that by using the principle of mathematical induction for all

: 


Watch Video Solution

n ∈ N

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

https://dl.doubtnut.com/l/_2JM4pJE1nVrV
https://dl.doubtnut.com/l/_qAVQQcYBKEbk

