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PRINCIPLES OF MATHEMATICAL INDUCTION

Examples

1. Let P(n) be the statement: 

"  is divisible by 3."  

i. Prove that P(3) is true. 

ii. Verify whether the statement is true for n = 4.

Watch Video Solution

n3 + n

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LcjtegfPVQw3


2. Prove by the principle of mathematical induction that

.

Watch Video Solution

2 + 22 + 23 + ...... + 2n = 2(2n − 1)

3. Prove by the principle of mathematical induction that

.

Watch Video Solution

+ + + .......... + = 1 −
1

2

1

22

1

23

1

2n

1

2n

4. By the principle of mathematical induction, prove that, for  

Watch Video Solution

n ≥ 1

13 + 23 + 33 + . . . + n3 = ( )
2

n(n + 1)

2

5. Consider the statement 

 is a multiple of 8, where n is a natural number  P (n) : 9n − 1

https://dl.doubtnut.com/l/_dX5ONZUcu1rw
https://dl.doubtnut.com/l/_7ujQ8cQRw0In
https://dl.doubtnut.com/l/_JZWfdZGsH6Ix
https://dl.doubtnut.com/l/_r28iTXKRjAHe


i. Is P(1) true? 

ii. Assuming P(k) is true, show that P(k + 1) is also true.

Watch Video Solution

6. Consider the statement "  is divisible by 4"  

i. Verify the result for n = 2. 

ii. Prove the statement using mathematical induction.

Watch Video Solution

7n − 3n

7. Prove that 

Watch Video Solution

12 + 22 + ... + n2 > , n ∈ N
n3

3

8. Show that n(n + 1) (n + 2) is divisible by 6 where n is a natural number.

Watch Video Solution

https://dl.doubtnut.com/l/_r28iTXKRjAHe
https://dl.doubtnut.com/l/_1SNw788UqLVy
https://dl.doubtnut.com/l/_zXKFyw3sWeN6
https://dl.doubtnut.com/l/_LQEvlOjCC3yU


9. Prove that 

Watch Video Solution

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

6

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

 for every positive integer n?  

Watch Video Solution

72n − 42n

[4, 7, 11, 33]

11. Prove by mathematical induction

 where .

Watch Video Solution

(cos θ + i sin θ)n = cos nθ + i sin nθ i = √−1

12. 

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

(1 + 2)

1

(1 + 2 + 3)

1

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

2n

(n + 1)

https://dl.doubtnut.com/l/_reYcSyTaBo6N
https://dl.doubtnut.com/l/_UN0Mj91SPYIl
https://dl.doubtnut.com/l/_FlGxwyeRVRwq
https://dl.doubtnut.com/l/_h99cgIDePEQg


Watch Video Solution

13. 

Watch Video Solution

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

4

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

:  

Watch Video Solution

n ∈ N

1.3 + 2.32 + 3.3.3 + .... + n.3n =
(2n − 1)3n + 1 + 3

4

15. By the principal of mathematic induction, prove that, for  

Watch Video Solution

n ≥ 1

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

3

https://dl.doubtnut.com/l/_h99cgIDePEQg
https://dl.doubtnut.com/l/_W9SjO35b1j9M
https://dl.doubtnut.com/l/_lpgBHabVdDsr
https://dl.doubtnut.com/l/_v4I866iJOgYw


16. Prove that by using the principle of mathematical induction for all

:  

Watch Video Solution

n ∈ N

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

3

17. Prove that by using the principle of mathematical induction for all

:  

Watch Video Solution

n ∈ N

1.2 + 2, 22 + 3.23 + .... + n.2n = (n − 1)2n + 1 + 2

18. Using the mathematical induction, show that for any natural number

n,

Watch Video Solution

+ + + … + =
1

2.5

1

5.8

1

8.11

1

(3n − 1)(3n + 2)

n

6n + 4

https://dl.doubtnut.com/l/_m6DnBhyc1Llm
https://dl.doubtnut.com/l/_DCzGaEuM9ynx
https://dl.doubtnut.com/l/_9SKywHJFtuAU


19. Using the mathematical induction, show that for any natural number

n,

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)

20. 

Watch Video Solution

a + ar + ar2 + ...... + arn − 1 =
a(rn − 1)

r − 1

21. Use the principle of mathematical induction to prove that for every

natural number n. 

Watch Video Solution

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

5

4

7

9

(2n + 1)

n2

https://dl.doubtnut.com/l/_5Iamsw9UuRnh
https://dl.doubtnut.com/l/_MqBISesLHizz
https://dl.doubtnut.com/l/_fUR1Q8TOcxiW


22. 

Watch Video Solution

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

1

1

2

1

3

1

n

23. By the principle of mathematical induction, prove that, for  

Watch Video Solution

n ≥ 1

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

3

24. Prove that by using the principle of mathematical induction for all

:  

Watch Video Solution

n ∈ N

+ + + ... + =
1

1.4

1

4.7

1

7.10

1

(3n − 2)(3n + 1)

n

3n + 1

25. Prove that by using the principle of mathematical induction for all

:  n ∈ N

https://dl.doubtnut.com/l/_PlHHty3cqeZu
https://dl.doubtnut.com/l/_uI0GGkGh0lgq
https://dl.doubtnut.com/l/_5DIPOEZ0mTCV
https://dl.doubtnut.com/l/_CBe2oqifsw9h


Watch Video Solution

+ + + .... + =
1

3.5

1

5.7

1

7.9

1

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

n

3(2n + 3)

26. Prove that by using the principle of mathematical induction for all

:  

Watch Video Solution

n ∈ N

1 + 2 + 3 + .... . + n < (2n + 1)
21

8

27. Prove that by using the principle of mathematical induction for all

:  

 is a multiple of 3

Watch Video Solution

n ∈ N

n(n + 1)(n + 5)

28. Prove that by using the principle of mathematical induction for all

:  n ∈ N

https://dl.doubtnut.com/l/_CBe2oqifsw9h
https://dl.doubtnut.com/l/_Uz8Fl2Sr3ole
https://dl.doubtnut.com/l/_2v7c2gJGCD71
https://dl.doubtnut.com/l/_sTwuuozrahqJ


 is divisible by 11

Watch Video Solution

102n − 1 + 1

29. Prove that by using the principle of mathematical induction for all

:  

 is divisible by x+y

Watch Video Solution

n ∈ N

x2n − y2n

30. Prove that by using the principle of mathematical induction for all

:  

 is multiple of 27

Watch Video Solution

n ∈ N

41n − 14n

31. Prove that by using the principle of mathematical induction for all

:  n ∈ N

https://dl.doubtnut.com/l/_sTwuuozrahqJ
https://dl.doubtnut.com/l/_ktevQeuoJ1el
https://dl.doubtnut.com/l/_YX4AfEKB4ZMO
https://dl.doubtnut.com/l/_Qxf8yRk00ukb


Exercise

Watch Video Solution

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

1. If  is divisible by

A. 11

B. 99

C. 101

D. 111

Answer: A

Watch Video Solution

n ∈ N, 102n − 1 + 1

2. If  is divisible byn ∈ N, then 32n + 2 − 8n − 9

https://dl.doubtnut.com/l/_Qxf8yRk00ukb
https://dl.doubtnut.com/l/_Kg3WCKc4sRvI
https://dl.doubtnut.com/l/_wq3B7PG15LZI


A. 8

B. 16

C. 10

D. 64

Answer: A

Watch Video Solution

3.  is divisible by

A. 27

B. 81

C. 17

D. 

Answer: A

Watch Video Solution

41n − 14n, n ∈ N

232

https://dl.doubtnut.com/l/_wq3B7PG15LZI
https://dl.doubtnut.com/l/_yIyCSu5NokVX


Watch Video Solution

4. The smallest natural number 'n' for which  holds is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

n ! < ( )
n

n + 1

2

5. The inequality  is true for

A. 

B. 

C. 

n ! > 2n − 1

n ∈ N

n > 1, n ∈ N

n > 2, n ∈ N

https://dl.doubtnut.com/l/_yIyCSu5NokVX
https://dl.doubtnut.com/l/_r213WDKJkHZa
https://dl.doubtnut.com/l/_Uq7VL5q3EjVr


D. for no 

Answer: C

Watch Video Solution

n ∈ N

6.  is divisible by

A. 3

B. 64

C. 19

D. 29

Answer: B

Watch Video Solution

49n + 16n − 1

7. If  is divisible byn ∈ N, then 2.42n + 1 + 33n + 1

https://dl.doubtnut.com/l/_Uq7VL5q3EjVr
https://dl.doubtnut.com/l/_pybxZ7qkT9Fw
https://dl.doubtnut.com/l/_MpavZ06PqZaM


A. 2

B. 9

C. 11

D. 27

Answer: C

Watch Video Solution

8. The greatest positive integer which divides

 for all  is

A. r

B. r!

C. n + r

D. (r + 1)!

Answer: B

(n + 1)(n + 2)(n + 3)...(n + r) n ∈ N

https://dl.doubtnut.com/l/_MpavZ06PqZaM
https://dl.doubtnut.com/l/_RVHbJ2FF5bBL


Watch Video Solution

9. The greatest positive integer which divides 

for all  is

A. 2

B. 6

C. 24

D. 120

Answer: C

Watch Video Solution

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

n ∈ N

10.  is divisible by

A. 3

49n + 16n − 1

https://dl.doubtnut.com/l/_RVHbJ2FF5bBL
https://dl.doubtnut.com/l/_GSXoHcW8sP9t
https://dl.doubtnut.com/l/_EsBNIL3t8zWI


B. 64

C. 11

D. 27

Answer: B

Watch Video Solution

11. Using Mathematical Induction, the number 's are de�ned by  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

an

a0 = 1, an + 1 = 3n2 + n + an(n ≤ 0)  then an =

n3 + n2 + 1

n3 − n2 + 1

n3 − n2

n3 + n2

https://dl.doubtnut.com/l/_EsBNIL3t8zWI
https://dl.doubtnut.com/l/_6jg1xZVQXWT9


12. For all  which of the following is divisible by 9?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n ∈ N

8n + 1

4n − 3n − 1

32n + 3n + 1

10n + 1

13. If  is divisible by

A. 3

B. 2

C. 6

n ∈ N  then n3 + 2n

https://dl.doubtnut.com/l/_6jg1xZVQXWT9
https://dl.doubtnut.com/l/_LX5uA6pAaixq
https://dl.doubtnut.com/l/_P8L0Z0iatagw


D. 4

Answer: A

Watch Video Solution

14. Let P(n) denote the statement that  is odd. It is seen that P(n)

= P(n + 1). P(n) is true for all.

A. 

B. n

C. 

D. None of these

Answer: D

Watch Video Solution

n2 + n

n > 1

n > 2

https://dl.doubtnut.com/l/_P8L0Z0iatagw
https://dl.doubtnut.com/l/_bQFbLLL1U9my


Questions From Competitive Exams

15. The smallest natural number 'n' for which  holds is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

n ! < ( )
n

n + 1

2

1.  is divisible by 

A. 7

B. 5

10n + 3(4n + 2) + 5 (n ∈ N)

https://dl.doubtnut.com/l/_6YaXazp1PzZz
https://dl.doubtnut.com/l/_pYNM9jmh1zE9


C. 9

D. 17

Answer: C

Watch Video Solution

2. If  having n radical signs then by

method of mathematical induction which is true

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

an = √7 + √7 + √7 + .... .

an > 7, ∀n ≥ 1

an > 3, ∀n ≥ 1

an < 4, ∀n ≥ 1

an < 3, ∀n ≥ 1

https://dl.doubtnut.com/l/_pYNM9jmh1zE9
https://dl.doubtnut.com/l/_8DyL9S4sQ9HD


3. Let . Then which of the

following is true?

A. 

B. 

C. S(1) is correct

D. Principle of mathematical induction can be used to prove the

formula.

Answer: B

Watch Video Solution

S(k) = 1 + 3 + 5 + ... + (2k − 1) = 3 + k2

S(k) ⇒ S(k − 1)

S(k) ⇒ S(k + 1)

4. Write the negation of the following statements: 

r: For every real number x, either 

A. Statement - 1 is true, Statement - 2 is false

x > 1 or x < 1.

https://dl.doubtnut.com/l/_m398dbVIITGA
https://dl.doubtnut.com/l/_78YMO6cDs5z8


B. Statement - 1 is false, Statement - 2 is true

C. Statement - 1 is true, Statement - 2 is true, Statement - 2 is a

correct explanation for Statement - 1

D. Statement - 1 is true, Statement - 2 is true, Statement - 2 is not a

correct explanation for Statement - 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_78YMO6cDs5z8

