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PRINCIPLE OF MATHEMATICAL INDUCTION

Examples

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

integers n 1,  

1+2+3+…+

Watch Video Solution

≥

n =
n(n + 1)

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3tahrwOMlc0c


Exercise 4

2. Prove by the principle of mathematical induction that for all

 

Watch Video Solution

n ∈ N : 12 + 22 + 32 + + n2 = n(n + 1)(2n + 1)
1

6

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

Watch Video Solution

+ + + + =
1

1. 2

1

2. 3

1

3. 4

1

n(n + 1)

n

n + 1

4. If , then  is divisible by

Watch Video Solution

n ∈ N n(n2 − 1)

https://dl.doubtnut.com/l/_WA4zxEkUjB1m
https://dl.doubtnut.com/l/_NV5BfGuUT7pO
https://dl.doubtnut.com/l/_tlyTAshmfP2Q


1. By the principle of mathematical induction prove that for all natural

number 'n' the following statement are true : 

  

  

  

`

Watch Video Solution

(a)2 + 4 + 6 + ....... . + 2n = n(n + 1)

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

2

(C)13 + 23 + 33 + .......... + n3 = n2(n + 1)21

4

2. By the principle of mathematical induction prove that for every

 the following statements are true:  

Watch Video Solution

n ∈ N,

1 + 5 + 9 + .... + (4n − 3) = 2n2 − n

3. By the principle of mathematical induction prove that for all natural

numbers 'n' the following statements are true, 

https://dl.doubtnut.com/l/_EbtCaW6DlPQZ
https://dl.doubtnut.com/l/_0G5njMqkdowY
https://dl.doubtnut.com/l/_yqcelLcMrhoI


  

`

Watch Video Solution

2 + 22 + 23 + â€¦. . + 2n = 2(2n − 1)

4. By the principle of mathematical induction prove that the following

statements are true for all natural numbers 'n' 

  

   

`

Watch Video Solution

(a) + + + ...... + =
1

1.3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

(b) + + + ...... +
1

1.4

1

4.7

1

7.10

1

(3n − 2)(3n + 1)
=

n

3n + 1

5. By the principle of mathematical induction prove that the following

statement are true for all natural numbers 'n'  is a

multiple of 3. 

Watch Video Solution

n(n + 1)(n + 5)

https://dl.doubtnut.com/l/_yqcelLcMrhoI
https://dl.doubtnut.com/l/_UljA18Bil2ZO
https://dl.doubtnut.com/l/_v9i8MdiShkku


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

 is divisible 25 for all 

Watch Video Solution

 2. 7n + 3. 5n − 5 n ∈ N.

7. Prove by induction that the sum  is

divisible by  for all 

Watch Video Solution

Sn = n3 + 3n2 + 5n + 3

3 n ∈ N.

8.   

 Where 

Watch Video Solution

 if a1 = a, ar+ 1 = ar. a  prove that :

(ab)n = anbn, n ∈ N

https://dl.doubtnut.com/l/_v9i8MdiShkku
https://dl.doubtnut.com/l/_iNlg8JU0Fxab
https://dl.doubtnut.com/l/_lV2tFo9kpxh7
https://dl.doubtnut.com/l/_mXN4ut9HVYxS


9. By the principle of mathematical induction prove that  is

divisible by 

Watch Video Solution

32n − 1,

2n+ 2

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

 is divisible 25 for all 

Watch Video Solution

 72n + 23n− 3. 3n− 1 n ∈ N.

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

for all 

Watch Video Solution

7 + 77 + 777 + + 777 + +  
..
n − digits7 = (10n+ 1 − 9n − 10)

7

81

n ∈ NB.

https://dl.doubtnut.com/l/_vE9C9ZYOTwhK
https://dl.doubtnut.com/l/_UTPpqJhxfVAx
https://dl.doubtnut.com/l/_4G9IGXuT31VQ


12. 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

13. Using the principle of mathematical induction ,prove that

 for all , where x>-1.

Watch Video Solution

(1 + x)n ≥ (1 + nx) n ∈ N

14. Using binomial theorem, prove that  is divisible by 

, where 

Watch Video Solution

23n − 7n − 1 49

n ∈ N.

15. 1 + + + =
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + n

2n

n + 1

https://dl.doubtnut.com/l/_jQRkC3gdAUqh
https://dl.doubtnut.com/l/_uE6StEtYQ4zC
https://dl.doubtnut.com/l/_DrGJaLYRXJ3G
https://dl.doubtnut.com/l/_jvDDvbMpHeDv


Watch Video Solution

16. Using the principle of mathematical induction, prove that 

for all  .

Watch Video Solution

:

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

4

n ∈ N

17. Using the principle of mathematical induction, prove that 

for all  .

Watch Video Solution

:

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

4

n ∈ N

18. 

Watch Video Solution

1.3 + 2.32 + 3.33 + ............. . + n.3n =
(2n − 1)3n+ 1 + 3

4

https://dl.doubtnut.com/l/_jvDDvbMpHeDv
https://dl.doubtnut.com/l/_3oJUv9oNbJH4
https://dl.doubtnut.com/l/_50YaR2Iu72ev
https://dl.doubtnut.com/l/_fnLlqhHO24Kw


19. Prove by PMI that

Watch Video Solution

1.2 + 2.3 + 3.4 + .... + n(n + 1) = , ∀n ∈ N
(n)(n + 1)(n + 2)

3

20. 

Watch Video Solution

1.3 + 3.5 + 5.7 + ...... + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

21. 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

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

+ + + + = 1 −
1

2

1

4

1

8

1

2n
1

2n

https://dl.doubtnut.com/l/_fnLlqhHO24Kw
https://dl.doubtnut.com/l/_ztQWczQ0vfdR
https://dl.doubtnut.com/l/_y6WHI8GRm2da
https://dl.doubtnut.com/l/_7uL5NnTH2HH4
https://dl.doubtnut.com/l/_tBptqiupN8va


Watch Video Solution

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

Watch Video Solution

+ + + + =
1

2. 5

1

5. 8

1

8. 11

1

(3n − 1)(3n + 2)

n

6n + 4

24. Using the principle of mathematical induction prove that

for all 

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)

n ∈ N

25. 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

https://dl.doubtnut.com/l/_tBptqiupN8va
https://dl.doubtnut.com/l/_ELJeSUDcp3DR
https://dl.doubtnut.com/l/_dQ6xiReVHA6c
https://dl.doubtnut.com/l/_lflyZ2VUeXoo


26. 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

27. 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

28. Prove by using the principle of mathemtical induction:

13 + 33 + 52 + … + (2n − 1)2 =
n(2n − 1)(2n + 1)

3

https://dl.doubtnut.com/l/_lflyZ2VUeXoo
https://dl.doubtnut.com/l/_8HytgNWJzd39
https://dl.doubtnut.com/l/_svwmyvUkarTz
https://dl.doubtnut.com/l/_QOA4Xsbz1z25


Watch Video Solution

29. 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

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

Watch Video Solution

+ + + =
1

3. 5

1

5. 7

1

7. 9

1

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

n

3(2n + 3)

31. 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

https://dl.doubtnut.com/l/_QOA4Xsbz1z25
https://dl.doubtnut.com/l/_4SyNtMCcEvrE
https://dl.doubtnut.com/l/_LEbsGx6oO0WO
https://dl.doubtnut.com/l/_XwdbfGvaVNH7
https://dl.doubtnut.com/l/_12jhryOmb5z0


32. n(n+1)(n+5) is a multiple 3.

Watch Video Solution

33. Prove by the principle of induction that for all 

is divisible by 11.

Watch Video Solution

nN,  (102n− 1 + 1)

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

 is divisible by  for all 

Watch Video Solution

 x2n− 1 + y2n− 1 x + y n ∈ N.

35. 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

https://dl.doubtnut.com/l/_12jhryOmb5z0
https://dl.doubtnut.com/l/_fmR8NoyzPUvi
https://dl.doubtnut.com/l/_TFv3wdu7xx3h
https://dl.doubtnut.com/l/_Bdz4XkT4Ysw7


Exercise 4 1

36. Prove the following by using the principle of mathematical

induction for all : is a multiple of 27.

Watch Video Solution

n ∈ N 41n − 14n

37. Prove the following by using the principle of mathematical

induction for all  :  .

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2

1. Using principle of mathematical induction, prove that 

Watch Video Solution

1 + 3 + 32 + …3n− 1 =
3n − 1

2

https://dl.doubtnut.com/l/_Bdz4XkT4Ysw7
https://dl.doubtnut.com/l/_u50Y9TkXJEaW
https://dl.doubtnut.com/l/_Eejuv4kDkI0X
https://dl.doubtnut.com/l/_5V68eGt2QDtF


https://dl.doubtnut.com/l/_5V68eGt2QDtF

