
MATHS

BOOKS - MAXIMUM PUBLICATION

PRINCIPLE OF MATHEMATICAL INDUCTION

Example

1. For all , prove that 


Watch Video Solution

n ≥ 1

12 + 22 + 32 + ………. + n2 >
n3

3

2. For all ,prove that 


Watch Video Solution

n ≥ 1

1 + 2 + 3 + …… + n < (2n + 1)
21

8

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_p4IM5PEA3DN4
https://dl.doubtnut.com/l/_nZWK798Ad0nV


3. For all , prove that  is divisible by 7.

Watch Video Solution

n ≥ 1 p(n) : 23n − 1

4. For all , prove that 


 is divisible by 9.

Watch Video Solution

n ≥ 1

p(n) : n3 + (n + 1)
3

+ (n + 2)
3

5. 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

6. For all , prove that 
n ≥ 1

1 + + + ....... + =
1

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

https://dl.doubtnut.com/l/_nZWK798Ad0nV
https://dl.doubtnut.com/l/_6cdryNUZgSW3
https://dl.doubtnut.com/l/_6SyAvsMYrwq9
https://dl.doubtnut.com/l/_utncFChCFoFa
https://dl.doubtnut.com/l/_tXsXVbsrxjmY


Watch Video Solution

7. For all , prove that 

Watch Video Solution

n ≥ 1

1.2.3 + 2.3.4 + ...... + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

8. For all , prove that 


Watch Video Solution

n ≥ 1

+ + + ...... + =
1

1.3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

9. For all , prove that  is divisible by 3.

Watch Video Solution

n ≥ 1 p(n) : n(n + 1)(n + 5)

10. For all , prove that  is divisible by 24.n ≥ 1 p(n) : 2.7n + 3.5n − 5

https://dl.doubtnut.com/l/_tXsXVbsrxjmY
https://dl.doubtnut.com/l/_t8pkaxJSm2QE
https://dl.doubtnut.com/l/_XFtFtjDfsfnh
https://dl.doubtnut.com/l/_LHfdQT9Aka3N
https://dl.doubtnut.com/l/_9dk9mJAJZsSX


Watch Video Solution

11. Consider the statement ''  is a multiple of 8''. Where n is a

natural number. 

Is  true?

Watch Video Solution

p(n) : 9n − 1

p(1)

12. Consider the statement ''  is a multiple of 8''. Where n is a

natural number. 

Assuming  is true, show that  is true.

Watch Video Solution

p(n) : 9n − 1

p(k) p(k + 1)

13. Consider the statement ''  is divisible by ''. 


Show that  is true.

Watch Video Solution

P (n) : xn − yn x − y

P (1)

https://dl.doubtnut.com/l/_9dk9mJAJZsSX
https://dl.doubtnut.com/l/_NyK8VarUhobc
https://dl.doubtnut.com/l/_WiKWlPOiQsmI
https://dl.doubtnut.com/l/_tnaCJJpf9GOj


14. Consider the statement ''  is divisible by ''. 


Using the principal of Mathematical induction verify that  is true for

all natural numbers.

Watch Video Solution

P (n) : xn − yn x − y

P (n)

15. Consider the statement ''  is divisible by 4'' 


Verify the result for .

Watch Video Solution

7n − 3n

n = 2

16. Consider the statement ''  is divisible by 4'' 


Prove the statement using mathematical induction.

Watch Video Solution

7n − 3n

https://dl.doubtnut.com/l/_GuzcWIqvOpXl
https://dl.doubtnut.com/l/_JiPC0V9jKxYO
https://dl.doubtnut.com/l/_1GZCpKnL7tfj


17. Which among the following is the least number that will divide

 for every positive integer n? [4,7,11,13]

Watch Video Solution

72n − 42n

18. Prove by mathematical induction. 

 


where 

Watch Video Solution

(cos θ + i sin θ)n = (cos nθ + i sin nθ),

i = √−1

19. Given  is divisible by 8 Check whether P(1) is true.

Watch Video Solution

P (n) : 32n − 1

20. Given  is divisible by 8. 


If  is true then prove  is true.

P (n) : 32n − 1

P (k) P (k + 1)

https://dl.doubtnut.com/l/_bOexQidZ4BcS
https://dl.doubtnut.com/l/_m6Gkaozwv2vf
https://dl.doubtnut.com/l/_QZPwgmlEmUUD
https://dl.doubtnut.com/l/_dGgxjFD8i1S4


Watch Video Solution

21. Given  1 is divisible by 8. 


Is the statement  true for all natural numbers? Justify your answer.

Watch Video Solution

P (n) : 32n

P (n)

22. Prove that by

 by using the

principle of mathematical induction for all .

Watch Video Solution

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

3

n ∈ N

23. By the Principal of mathematical induction, prove that

Watch Video Solution

1 + 5 + 52 + …. . + 5n − 1 =
5n − 1

4

https://dl.doubtnut.com/l/_dGgxjFD8i1S4
https://dl.doubtnut.com/l/_5pzrgSRuKgva
https://dl.doubtnut.com/l/_dT8DNNlN4mFm
https://dl.doubtnut.com/l/_NuuTrAiqoDcO
https://dl.doubtnut.com/l/_5AEfxGkL1oNZ


24. Consider the statement  is divisible by 6. 


Verify the statement for n=2.

Watch Video Solution

P (n) : n(n + 1)(2n + 1)

25. Consider the statement  is divisible by 6. 


By assume that  is true for a natural number k, Verify that 

is true.

Watch Video Solution

P (n) : n(n + 1)(2n + 1)

P (k) P (k + 1)

26. Consider the statement 

 


Check whether  is true.

Watch Video Solution

P (n) : 12 + 22 + 32 + ……. + n2 =
n(n + 1)(2n + 1)

6

P (1)

https://dl.doubtnut.com/l/_5AEfxGkL1oNZ
https://dl.doubtnut.com/l/_bKAwYqPuT2XF
https://dl.doubtnut.com/l/_tCMul87WaPG7


27. Consider the statement 

 


By assume that  is true, prove that  is true.

Watch Video Solution

P (n) : 12 + 22 + 32 + ……. + n2 −
n(n + 1)(2n + 1)

6

P (k) P (k + 1)

28. Consider the statement 

 


Is  true for all natural number n? Justify your answer.

Watch Video Solution

P (n) : 12 + 22 + 32 + ……. + n2 =
n(n + 1)(2n + 1)

6

P (n)

29. Consider the statement 

 


Check `P(1) is true.

Watch Video Solution

P (n) = 1 + 3 + 32 + ……. + 3n − 1 =
3n − 1

2

https://dl.doubtnut.com/l/_1nP8DJLz98vJ
https://dl.doubtnut.com/l/_WEgULVFFkbzY
https://dl.doubtnut.com/l/_qBcFmyrgTkhl
https://dl.doubtnut.com/l/_xcjcAhMrCNJl


30. Consider the statement 

 


If  is true, prove that  is true.

Watch Video Solution

P (n) = 1 + 3 + 32 + ……. + 3n − 1 =
3n − 1

2

P (k) P (k + 1)

31. Consider the statement 

 


Verify the result for n=2.

Watch Video Solution

p(n) : 13 + 23 + 33 + ………. . + n3 = [ ]
2

n(n + 1)

2

32. Consider the statement 

 


Prove the statement using mathematical induction.

Watch Video Solution

p(n) : 13 + 23 + 33 + ………. . + n3 = [ ]
− 2

n(n + 1)

2

https://dl.doubtnut.com/l/_xcjcAhMrCNJl
https://dl.doubtnut.com/l/_jYZ1TgyMErUp
https://dl.doubtnut.com/l/_BfJ2vtQgVVyn
https://dl.doubtnut.com/l/_hfQ7Rw22fGfj


33. Consider the statement 

 


Prove that  is true.

Watch Video Solution

P (n) : 1.2 + 2.3 + 3.4 + ……. + n(n + 1) =
n(n + 1)(n + 2)

3

P (1)

34. Consider the statement 

 


Assume that  is true for a natural number k, verify that  is

true.

Watch Video Solution

P (n) : 1.2 + 2.3 + 3.4 + ……. + n(n + 1) =
n(n + 1)(n + 2)

3

P (k) P (k + 1)

35. Consider the statement 

 is divisible by 8 


Verify the statement for n=1.

Watch Video Solution

P (n) = 32n + 2 − 8n − 9

https://dl.doubtnut.com/l/_hfQ7Rw22fGfj
https://dl.doubtnut.com/l/_oH99BxWntYsY
https://dl.doubtnut.com/l/_Bam9TmI5zztD


36. Consider the statement 

 is divisible by 8 


Prove the statement using the principle of mathematical induction for all

natural numbers.

Watch Video Solution

P (n) = 32n + 2 − 8n − 9

37. Consider the statement: 

 


Prove that  is true.

Watch Video Solution

P (n) = 13 + 23 + 33 + ……. . + n3 = [ ]
2

n(n + 1)

2

P (1)

38. Consider the statement: 

 


If  is true, prove that  is true.

Watch Video Solution

P (n) = 13 + 23 + 33 + ……. . + n3 = [ ]
2

n(n + 1)

2

P (k) P (k + 1)

https://dl.doubtnut.com/l/_iQp6D3Nr4qR6
https://dl.doubtnut.com/l/_TzzbtPguLgMD
https://dl.doubtnut.com/l/_rcUrG45bSo2H


39. Consider the statement: 

 


Is  true for all natural number ? Why?

Watch Video Solution

P (n) = 13 + 23 + 33 + ……. . + n3 = [ ]
2

n(n + 1)

2

P (n) n

40. Using the principal of Mathematical induction, prove that 

Watch Video Solution

+ + + ……. + = 1 −
1

2

1

4

1

8

1

2n

1

2n

41. A statement  for a natural number n is given by 

 


Verify that  is true.

Watch Video Solution

p(n)

p(n) : + + + ……. + = 1 −
1

2

1

4

1

8

1

2n

1

2n

p(1)

https://dl.doubtnut.com/l/_rcUrG45bSo2H
https://dl.doubtnut.com/l/_5o5EPbqflgnu
https://dl.doubtnut.com/l/_6ZYk3KKR90qA
https://dl.doubtnut.com/l/_LIjz9zDB7qJ2
https://dl.doubtnut.com/l/_r6MlrqWYI2og


42. A statement  for a natural number n is given by 

 


By assuming that  is true for a natural number k, show that 

is true.

Watch Video Solution

p(n)

p(n) : + + + ……. + = 1 −
1

2

1

4

1

8

1

2n

1

2n

p(k) p(k + 1)

43. Consider the statement 

 is divisible by 4. 


Show that  is true.

Watch Video Solution

P (n) : 7n − 3n

P (1)

44. Consider the statement 

 is divisible by 4. 


Verify, by the method of mathematical induction, that  is true for all

natural numbers.

Watch Video Solution

P (n) : 7n − 3n

P (n)

https://dl.doubtnut.com/l/_r6MlrqWYI2og
https://dl.doubtnut.com/l/_lNgsMatoNedx
https://dl.doubtnut.com/l/_TfvPkmJqP2pj


45. Consider the following statement: 

 


Prove that  is true.

Watch Video Solution

P (n) : a + ar + ar2 + …… + arn − 1 =
a(rn − 1)

r − 1

P (1)

46. Consider the following statement: 

 


Hence by using the principle of mathematical induction, prove that 

is true for all natural numbers .

Watch Video Solution

P (n) : a + ar + ar2 + …… + arn − 1 =
a(rn − 1)

r − 1

P (n)

n

47. Consider the statement ''  is divisible by 11''. Verify that 

 is true and prove the statement by using mathematical induction.

Watch Video Solution

102n − 1 + 1

P (1)

https://dl.doubtnut.com/l/_TfvPkmJqP2pj
https://dl.doubtnut.com/l/_nVWiCX1gFvTi
https://dl.doubtnut.com/l/_keVyfVfP7nen
https://dl.doubtnut.com/l/_0K6pNGHOj1oY



