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Question Bank

1. Prove by using the principal of Mathematical Induction

is true for all 

Watch Video Solution

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

2
n ∈ N

2. Using mathematical induction prove that

Watch Video Solution

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/_4ZSkmIfewLSa
https://dl.doubtnut.com/l/_NCWbSBtOrNKr


3. For all , prove that 


Watch Video Solution

n ≥ 1

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

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

4. 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

5. Using mathematical induction prove

 for all 

Watch Video Solution

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

4

n ∈ N

https://dl.doubtnut.com/l/_NCWbSBtOrNKr
https://dl.doubtnut.com/l/_WBxUSYPtbmhz
https://dl.doubtnut.com/l/_a9gjcBkogwOr
https://dl.doubtnut.com/l/_pOQAn0XkNnIF


6. 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

7. Using mathematical induction prove that 

true for all 

Watch Video Solution

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

3

n ∈ N

8. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

https://dl.doubtnut.com/l/_vE0REbMWVlmp
https://dl.doubtnut.com/l/_KEoVqtCJB6d8
https://dl.doubtnut.com/l/_hFhXMdycGFUw


9. Using the principal of Mathematical induction, prove that 

Watch Video Solution

+ + + ……. + = 1 −
1

2

1

4

1

8

1

2n

1

2n

10. Using mathimatical induction prove that 

 for all 

.

Watch Video Solution

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

2.5

1

5.8

1

8.11

1

(3n − 1)(3n + 2)

n

6n + 4

n ∈ N

11. Using mathematical induction prove that 

 for all 

.

Watch Video Solution

+ + ...... + =
1

1.2.3

1

2.3.4

1

n(n + 1)(n + 2)

n(n + 3)

4(n + 1)(n + 2)

n ∈ N

https://dl.doubtnut.com/l/_t2uChx9eBiYP
https://dl.doubtnut.com/l/_eoO2dZlU39h3
https://dl.doubtnut.com/l/_YYY8btONtBGR


12. 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

13. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

1

5

4

7

9

2n + 1

n2

n ∈ N

14. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

1

1

2

1

3

1

n
n ∈ N

https://dl.doubtnut.com/l/_yxw5XSfXMngp
https://dl.doubtnut.com/l/_sFG4q7u8k77p
https://dl.doubtnut.com/l/_MUaJdRiuS0GF
https://dl.doubtnut.com/l/_FOZiLTWdpq4J


15. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

3
n ∈ N

16. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

1.4

1

4.7

1

7.10

1

(3n − 2)(3n + 1)

n

3n + 1

n ∈ N

17. Using mathematical induction prove that 

 for all 

Watch Video Solution

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

3.5

1

5.7

1

7.9

1

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

n

3(2n + 3)

n ∈ N

https://dl.doubtnut.com/l/_FOZiLTWdpq4J
https://dl.doubtnut.com/l/_NGYRQYL3i5AR
https://dl.doubtnut.com/l/_L61W7kMiDSgB


18. For all ,prove that 


Watch Video Solution

n ≥ 1

1 + 2 + 3 + …… + n < (2n + 1)21

8

19. Using principle of mathematical induction prove that 

is a multiple of 3 for all .

Watch Video Solution

n(n + 1)(n + 5)

n ∈ N

20. Using mathematical induction prove that  is divisible by 11

for all 

Watch Video Solution

102n − 1 + 1

n ∈ N

21. Using mathematical induction prove that  is divisible by x+y

for all 

x2n − y2n

n ∈ N

https://dl.doubtnut.com/l/_YNvQ531gYBpD
https://dl.doubtnut.com/l/_120yMacklTaf
https://dl.doubtnut.com/l/_9k70bGiV1Kz9
https://dl.doubtnut.com/l/_C1DppF9BA30h


Watch Video Solution

22. 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

23. Using mathematical induction prove that 

 is a multiple of 27 for all 

Watch Video Solution

41n − 14n n ∈ N

24. Using mathematical induction prove that  for all 

Watch Video Solution

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

n ∈ N

https://dl.doubtnut.com/l/_C1DppF9BA30h
https://dl.doubtnut.com/l/_F3Y9sgda9xrn
https://dl.doubtnut.com/l/_SNlDlVC8UHMl
https://dl.doubtnut.com/l/_2wihEFwu6wkQ


25. Consider the statement  is divisible by 7 


Is the statement p(1) true? justify your answer

Watch Video Solution

P (n) : 23n − 1

26. Consider the statement  is divisible by 7 


If p(k) is true, show that p(k+1) is also true

Watch Video Solution

P (n) : 23n − 1

27. Let P(n) be the statement "n+3" is prime. Is P(3) true? 

What is your opinion when n=4?

Watch Video Solution

28. Let P(n) denotes the statement  is divisible by 11. If P(m) is

true, prove that P(m+1) is also true.

102n − 1 + 1

https://dl.doubtnut.com/l/_t5vGdMXBuxkv
https://dl.doubtnut.com/l/_4bvVTBwntIsV
https://dl.doubtnut.com/l/_ArrDbqhP8Mxk
https://dl.doubtnut.com/l/_fFXqzAvnOaUI


Watch Video Solution

29. Using mathematical induction prove that

Watch Video Solution

13 + 23 + 33 + .... . + n3 = [ ]
2

n(n + 1)

2

30. Let P(n) : n(n+1)(n+2) is divisible by 6. Determine whether the

statement is true or false, when n=3 and n=5. Justify your answer.

Watch Video Solution

31. Let P(n) denotes the statement  and if P(n) is true, show that

P(n+1) is also true

Watch Video Solution

2n > n

https://dl.doubtnut.com/l/_fFXqzAvnOaUI
https://dl.doubtnut.com/l/_h8IypOvmy32J
https://dl.doubtnut.com/l/_b7ojUjYiDScZ
https://dl.doubtnut.com/l/_81cw0cXU60Hc


32. Show that  is divisible by x-1

Watch Video Solution

xn − 1

33. Let P(n) denotes the statement . Is P(1) true?

Watch Video Solution

' 3n > 2n
'

34. By using mathematical induction prove that

Watch Video Solution

1 + 4 + 7 + ... + (3n − 2) =
n(3n − 1)

2

35. 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

https://dl.doubtnut.com/l/_P0bG6ta74tpO
https://dl.doubtnut.com/l/_su04pQTmJBLP
https://dl.doubtnut.com/l/_W2KX0kAA9pZi
https://dl.doubtnut.com/l/_UPo049sJuG1m
https://dl.doubtnut.com/l/_hJUILT9fPlAG


36. 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

37. Let P(n) denotes the statement  is a

multiple of 9 

Prove that P(1) is true

Watch Video Solution

n3 + (n + 1)
3

+ (n + 2)
3

38. Let P(n) denotes the statement  is a

multiple of 9 

If P(k) is true, prove that P(k+1) is also true

Watch Video Solution

n3 + (n + 1)
3

+ (n + 2)
3

https://dl.doubtnut.com/l/_hJUILT9fPlAG
https://dl.doubtnut.com/l/_X6D81UdfhbXF
https://dl.doubtnut.com/l/_38DJHJ8fDt6Z


39. Let P(n) denotes the statement  Are P(1) and P(2)

true? 

Justify your answer.

Watch Video Solution

2n + 3 ≤ (n + 3) !

40. By mathematical induction prove that the statement 

is divisible by 7 is true for all 

Watch Video Solution

34n + 1 + 22n + 2

n ∈ N

https://dl.doubtnut.com/l/_BfcKKFxxygZU
https://dl.doubtnut.com/l/_vJzrbDAcbHHd

