
MATHS

BOOKS - KC SINHA ENGLISH

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

1. 2

1

2. 3

1

3. 4

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/_mSyJbS7wsOUG
https://dl.doubtnut.com/l/_MWP5RX9ix2np


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/_MWP5RX9ix2np
https://dl.doubtnut.com/l/_ZBPEEMfhX2wm
https://dl.doubtnut.com/l/_pW3qLVhT9R0E
https://dl.doubtnut.com/l/_2Ug7g0wvGIsf
https://dl.doubtnut.com/l/_satXJpOzEI9S


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. prove that

Watch Video Solution

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

2n sinα

8. Show that  is divisible by  for every natural

number .

Watch Video Solution

n3 + (n + 1)3 + (n + 2)3 9

n

9. Using the Principle of mathematical induction, show that

 where n is a natural number is divisible by 133.

Watch Video Solution

11n+ 2 + 122n+ 1,

https://dl.doubtnut.com/l/_satXJpOzEI9S
https://dl.doubtnut.com/l/_qE83Q2V5nxEV
https://dl.doubtnut.com/l/_0Tn2vNWcp6yV
https://dl.doubtnut.com/l/_CKom5YnPQ46c


Watch Video Solution

10. Prove that for  is divisible by  .

Watch Video Solution

n ∈ N, 10n + 3. 4n+ 2 + 5 9

11. Using the principle of mathematical induction. Prove that  is

divisible by  for all .

Watch Video Solution

(xn − yn)

(x − y) n ∈ N

12. Show by using the principle of mathematical induction that for all

natural number 

Watch Video Solution

n > 2, 2n > 2n + 1

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

for all : .n ∈ N 1 + 2 + 3 +

.

.

.
+ n < (2n + 1)21

8

https://dl.doubtnut.com/l/_CKom5YnPQ46c
https://dl.doubtnut.com/l/_Af2yDM3BqQFt
https://dl.doubtnut.com/l/_bDi5FEnDV3pc
https://dl.doubtnut.com/l/_HabEQQ9FpJ2e
https://dl.doubtnut.com/l/_Z04tyPnXxe0f


Exercise

Watch Video Solution

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.

1. Prove that :

Watch Video Solution

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

6

https://dl.doubtnut.com/l/_Z04tyPnXxe0f
https://dl.doubtnut.com/l/_Cs54CkiDbkrJ
https://dl.doubtnut.com/l/_Vv7MpoqkiPl4
https://dl.doubtnut.com/l/_7e5u19H3utCL
https://dl.doubtnut.com/l/_lRmINuMk654m


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 the following by the principle of mathematical induction:

 , the sum o the �rst  natural numbers

is 

Watch Video Solution

1 + 2 + 3 + + n = i
.
e

n(n + 1)

2
n

.
n(n + 1)

2

5. Prove by the principle of mathematical induction that for all n ∈ N :

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

6

https://dl.doubtnut.com/l/_lRmINuMk654m
https://dl.doubtnut.com/l/_VYp7u48DJXrs
https://dl.doubtnut.com/l/_slao2IJnq5GE
https://dl.doubtnut.com/l/_xHpMuR8EdIXK


Watch Video Solution

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.

Watch Video Solution

(ab)
n

= anbn

https://dl.doubtnut.com/l/_xHpMuR8EdIXK
https://dl.doubtnut.com/l/_L4O81MOQTJgL
https://dl.doubtnut.com/l/_zSqhYSWknz8R
https://dl.doubtnut.com/l/_QoWJHF1xFREV


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

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

for all :n ∈ N a + ar + ar2 +

.

.

.
+ arn− 1 =

a(rn − 1)

r − 1

https://dl.doubtnut.com/l/_rrjEx9DWoZ4Q
https://dl.doubtnut.com/l/_BRfSi1dacrVy
https://dl.doubtnut.com/l/_DasV3YzHHoue
https://dl.doubtnut.com/l/_6SB97QRaigox


Watch Video Solution

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

nbelongs → N :

+ + + + =
1

1. 3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

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

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/_6SB97QRaigox
https://dl.doubtnut.com/l/_71Zq9xOWRRj9
https://dl.doubtnut.com/l/_c3SYB9XiIbig
https://dl.doubtnut.com/l/_gxKkBILaNWgW
https://dl.doubtnut.com/l/_WsvvVEtK5CU9


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. Prove the following by the principle of mathematical induction:

Watch Video Solution

 1. 3 + 2. 4 + 3. 5 + + (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

4. 7

1

7. 10

1

(3n − 2)(3n + 1)

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/_WsvvVEtK5CU9
https://dl.doubtnut.com/l/_Tw7o9I2XrYhl
https://dl.doubtnut.com/l/_rd5SKasaTFZn
https://dl.doubtnut.com/l/_xxtRDhgUaFMe


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

+ + +

.

.

.
+ =

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)

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/_xxtRDhgUaFMe
https://dl.doubtnut.com/l/_h5fIyEcdLIRU
https://dl.doubtnut.com/l/_en4IOlqY9arB
https://dl.doubtnut.com/l/_k4A2zhX5Po0V


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 n

Watch Video Solution

(cos θ + i sin θ)
n

= cos nθ + i sinnθ

25. Prove by the principle of mathematical induction, that 

Watch Video Solution

3 × 6 + 6 × 9 + 9 × 12 + .... + (3n) × (3n + 3) = 3n(n + 1)(n + 2)

26.  is divisible by 6.n(n + 1)(n + 5)

https://dl.doubtnut.com/l/_k4A2zhX5Po0V
https://dl.doubtnut.com/l/_Dsi13rcBKosh
https://dl.doubtnut.com/l/_x25Yq0iXgCBY
https://dl.doubtnut.com/l/_iEGNifeXoZq8
https://dl.doubtnut.com/l/_yaWyWllNkhaZ


Watch Video Solution

27. If n is as natural number, using mathematical 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/_yaWyWllNkhaZ
https://dl.doubtnut.com/l/_EAM9PI9GveSF
https://dl.doubtnut.com/l/_odsqu7MdTgiZ
https://dl.doubtnut.com/l/_BjqdNCrJxQlo


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. about to only mathematics

Watch Video Solution

33. Using principle of mathematical induction prove that  is

divisible by  for all 

Watch Video Solution

x2n − y2n

x + y nbelongs → N.

https://dl.doubtnut.com/l/_Pz7GrB5wjrMS
https://dl.doubtnut.com/l/_rzarwe4cGWCL
https://dl.doubtnut.com/l/_E4zI7co0OmLG
https://dl.doubtnut.com/l/_4wlebF3xw3LO


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  is

a multiple of  &  is divisible by  .

Watch Video Solution

41n − 14n

27 7n − 3n 4

36. Show by using the principle of mathematical induction that

.

Watch Video Solution

2n > n. n ∈ N

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/_4wlebF3xw3LO
https://dl.doubtnut.com/l/_Uyt7nmDYJdS6
https://dl.doubtnut.com/l/_EUvhTohdWFz9
https://dl.doubtnut.com/l/_bj35sL27zLbv
https://dl.doubtnut.com/l/_Y5EKC2k9mEDc


Watch Video Solution

https://dl.doubtnut.com/l/_Y5EKC2k9mEDc

