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PRINCIPLES OF MATHEMATICAL INDUCTION - FOR BOARDS

Solved Examples

1. 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

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

Watch Video Solution

+ + + + =
1
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1
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1
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n

n + 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_kYJsHUb6I6Vb
https://dl.doubtnut.com/l/_aR5mZPkzUrDa


3. 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

4. Prove the following by using the principle of mathematical induction

for all  : 

Watch Video Solution

n ∈ N

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

4

5. 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/_aR5mZPkzUrDa
https://dl.doubtnut.com/l/_z9Ysk6ScMWOg
https://dl.doubtnut.com/l/_nC372IE7Xtcc
https://dl.doubtnut.com/l/_tcs2VqZ54stN
https://dl.doubtnut.com/l/_oGaQbYbyuy0U


6. Prove by the principle of mathematical induction that 

is a natural number for all 

Watch Video Solution

+ +
n5

5

n3

3

7n

15

n ∈ N.

7. Using principle of mathematical induction prove that

Watch Video Solution

cosα cos 2α cos 4α cos(2n− 1α) =  f or  all nN.
s ∈ 2nα

2ns ∈ α

8. Shwo that  is divisible 9 for everynatural

number n.

Watch Video Solution

n3 + (n + 1)
3

+ (n + 2)
3

9. Using the Principle of mathematical induction, show that

 where n is a naturla number is a natural number is

divisible by 133.

11n+ 2 + 122n− 1,

https://dl.doubtnut.com/l/_oGaQbYbyuy0U
https://dl.doubtnut.com/l/_VKiskIvrygxP
https://dl.doubtnut.com/l/_rHsS7lWwH0cK
https://dl.doubtnut.com/l/_79plQorykMQB


Watch Video Solution

10. Prove that for  is divisible by  .

Watch Video Solution

n ∈ N, 10n + 3. 4n+ 2 + 5 9

11. If  are any two distinct integers, then prove by mathematical

induction that  is divisible by  for all 

Watch Video Solution

xandy

(xn − yn) (x − y) n ∈ N

12. Show by using induction that for al natural numbers

.

Watch Video Solution

n > 2, 2n > 2n + 1

https://dl.doubtnut.com/l/_79plQorykMQB
https://dl.doubtnut.com/l/_9SmXwqUH7dX2
https://dl.doubtnut.com/l/_GGN5RpGYlpOU
https://dl.doubtnut.com/l/_7MBUGEHybmEV


Exercise

13. 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

14. Prove the following by using the principle of mathematical induction

for all : .

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2

15. Prove that for all natural number n, where 

Watch Video Solution

(1 + x)n ≥ (1 + nx),

x ≻ 1.

https://dl.doubtnut.com/l/_4CrdGceIdRQ7
https://dl.doubtnut.com/l/_jreRFwxxbKn2
https://dl.doubtnut.com/l/_pSllgqAVho8r


1. Prove that :

Watch Video Solution

12 + 22 + 32 + + n2 =
n(n + 1)(2n + 1)

6

2. if  be the statement  is a prime number", then prove that

P(1) and P(2) are true but P(3) is false.

Watch Video Solution

P (n) 10n + 3

3. Prove by induction that  for all 

Watch Video Solution

4 + 8 + 12 + + 4n = 2n(n + 1) nN.

4. Prove by using the principle of mathemtical induction: ` 1+2+3+…+n =

(n(n+1))/2

Watch Video Solution

https://dl.doubtnut.com/l/_q7KL2XAIe9KK
https://dl.doubtnut.com/l/_KTJkM8R5HNWf
https://dl.doubtnut.com/l/_tHZPtirFKnR0
https://dl.doubtnut.com/l/_bRA8ah0Yr4l6
https://dl.doubtnut.com/l/_q6sCZnuORADf


5. 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

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

Watch Video Solution

1 + 3 + 32 + + 3n− 1 =
3n − 1

2

7. Prove the following 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. Prove the rule of exponents by using principle of

mathematical induction for every natural number.

(ab)n = anbn

https://dl.doubtnut.com/l/_q6sCZnuORADf
https://dl.doubtnut.com/l/_Em6suXWTk09I
https://dl.doubtnut.com/l/_5cMMP7wxjjpX
https://dl.doubtnut.com/l/_ES9p37avqpQj


Watch Video Solution

9. Prove the following 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

10. Prove by using the principle of mathemtical induction:

Watch Video Solution

3.22 + 3. 23 + … + 3n.2n+ 1 = (6n − 1)
12

5

11. 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

https://dl.doubtnut.com/l/_ES9p37avqpQj
https://dl.doubtnut.com/l/_zrXmPydxCgt5
https://dl.doubtnut.com/l/_rfrgiOhO0aD4
https://dl.doubtnut.com/l/_VOQck0TCoycS


12. 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

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

Watch Video Solution

a + (a + d) + (a + 2d) + + (a + (n − 1)d) = [2a + (n − 1)d]
n

2

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

Watch Video Solution

nN :

+ + + + =
1

1. 3

1

35

1

57

1

(2n − 1)(2n + 1)

n
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15. 

Watch Video Solution

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

3.7

1

7.11

1

11.15

1

(4n − 1)(4n + 3)

n

3(4n + 3)

https://dl.doubtnut.com/l/_mfI4TBKW8Dd4
https://dl.doubtnut.com/l/_rFc18BWrfbei
https://dl.doubtnut.com/l/_mr35ACAYbTLy
https://dl.doubtnut.com/l/_apqjGGSjqVBS


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

Watch Video Solution

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

3

17. 

Watch Video Solution

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

3

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

Watch Video Solution

+ + + + =
1

1. 4

1
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1

7. 10

1

(3n − 1)(3n + 2)

n

3n + 1

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

+ + + + =
1

2. 5

1

5. 8

1

8. 11

1

(3n − 1)(3n + 2)

n

6n + 4

https://dl.doubtnut.com/l/_apqjGGSjqVBS
https://dl.doubtnut.com/l/_AJ0Vyxr3MY69
https://dl.doubtnut.com/l/_fY8BYPZmXdCj
https://dl.doubtnut.com/l/_McOMpMgSZoeJ
https://dl.doubtnut.com/l/_6jYx3jgc1KDM


Watch Video Solution

20. 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)

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

for all :

Watch Video Solution

n ∈ N

+ + +

.

.

.
+ =
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2. 3. 4
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3. 4. 5
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n(n + 3)
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22. Using the principle of mathematical induction prove that

for all 

Watch Video Solution

1 + + + + + =
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + 4

1

1 + 2 + 3 + + n

2n

n +

n ∈ N

https://dl.doubtnut.com/l/_6jYx3jgc1KDM
https://dl.doubtnut.com/l/_QN0tEbzkFVvo
https://dl.doubtnut.com/l/_ovJjKKNbqzY0
https://dl.doubtnut.com/l/_7vd3pBV3kyrA


23. 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

24. Prove, by induction, that  for all

positive as well as negative integral values of

Watch Video Solution

(cos θ + i sin θ)n = cos nθ + i sinnθ

25. 

Watch Video Solution

3.6 + 6.9 + 9.12 + .... + 3n(3n + 3) =

26. prove using mathematical induction:  is divisible by 

 for all natural numbers

−n(n + 1)(n + 5)

6

https://dl.doubtnut.com/l/_7vd3pBV3kyrA
https://dl.doubtnut.com/l/_p5mU24yjaguz
https://dl.doubtnut.com/l/_PVbgzNAaGH90
https://dl.doubtnut.com/l/_GvNNS5HsXeFw
https://dl.doubtnut.com/l/_o2tPKJiX8BMt


Watch Video Solution

27. If n is as natural number, using mathematica induction show that:

 is a multiple of 7.

Watch Video Solution

n7 − n

28. If n is a positive integer, show that  is divisible by 9

Watch Video Solution

4n − 3n − 1

29. Show that  is divisible by 64, where  is a positive

integer.

Watch Video Solution

9n+ 1 − 8n − 9 n

https://dl.doubtnut.com/l/_o2tPKJiX8BMt
https://dl.doubtnut.com/l/_eUhSxbs6sSUk
https://dl.doubtnut.com/l/_HvtgYkI3z68W
https://dl.doubtnut.com/l/_rwpEY8WM9Ek7


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

for all : is divisible by 11.

Watch Video Solution

n ∈ N 102n− 1 + 1

31. Prove, by mathematical induction, that  is divisible by 

for any positive odd integer n.

Watch Video Solution

xn + yn x + y

32. Using principle of MI prove that  is divisible by 24

Watch Video Solution

2.7n + 3.5n − 5

33. Using principle of mathematical induction prove that  is

divisible by  for all 

Watch Video Solution

x2n − y2n

x + y nN.

https://dl.doubtnut.com/l/_N6CfFRsAzRXm
https://dl.doubtnut.com/l/_2JfN5AlnRGWX
https://dl.doubtnut.com/l/_9aAqKbDX1L9z
https://dl.doubtnut.com/l/_Wq6ozcAbYnWP


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

Watch Video Solution

7n − 3n

35. Using the principle of mathematical induction prove that  s

a multiple of   s a divisible by  .

Watch Video Solution

41n − 14n

27 7n − 3n 4

36. Using the principle of mathematical induction, prove that  for

all n N

Watch Video Solution

n < 2n

∈

37. Using mathematical induction, prove the following:

W h Vid S l i

1 + 2 + 3 + ... + n < (2n + 1)2 ∀n ∈ N

https://dl.doubtnut.com/l/_Wq6ozcAbYnWP
https://dl.doubtnut.com/l/_AXVa1VGiuj6K
https://dl.doubtnut.com/l/_QLP2uccQusX9
https://dl.doubtnut.com/l/_slAiX5nL6xuT
https://dl.doubtnut.com/l/_5MYoAR7oVjFH


Watch Video Solution

https://dl.doubtnut.com/l/_5MYoAR7oVjFH

