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PRINCIPLE OF MATHEMATICAL INDUCTION

Questions

1. Prove the following by using the principle of mathematical

induction for all  :- .

Watch Video Solution

n ∈ N 13 + 23 + 33 + ... + n
3 = ( )

2
n(n + 1)

2

2. Prove the following by using the principle of mathematical

induction for all  :- .n ∈ N 1 + 3 + 32 + .... + 3n − 1 =
(3n − 1)

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_43VKLP0osjLk
https://dl.doubtnut.com/l/_WYJrT81jdVEi


Watch Video Solution

3. Prove the following by using the principle of mathematical

induction for all  :- 

Watch Video Solution

n ∈ N

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

3

4. Using principle of mathematical induction, prove that 

Watch Video Solution

+ + + . . . . + =
1

1.2

1

2.3

1

3.4

1

n(n + 1)

n

n + 1

5. Prove the following by using the principle of mathematical

induction for all  :- 

.

n ∈ N

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

4

https://dl.doubtnut.com/l/_WYJrT81jdVEi
https://dl.doubtnut.com/l/_ra5gDdePMDz3
https://dl.doubtnut.com/l/_ZRLstNdQrJBd
https://dl.doubtnut.com/l/_ctRXofRSfJo4


Watch Video Solution

6. 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)

7. 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

https://dl.doubtnut.com/l/_ctRXofRSfJo4
https://dl.doubtnut.com/l/_4uUWsvsj0Hi5
https://dl.doubtnut.com/l/_W1xq5vb9anpH


8. 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

9. Prove by the principle of mathematical induction  is

divisible by 11.

Watch Video Solution

102n − 1 + 1

10. Prove the following by using the principle of mathematical

induction for all  :-  is a multiple of 27.

Watch Video Solution

n ∈ N 41n − 14n

https://dl.doubtnut.com/l/_kJ9ftGYEBYES
https://dl.doubtnut.com/l/_SoUhDOJZWMwx
https://dl.doubtnut.com/l/_srOcvMgURnqM


11. Prove the following by using the principle of mathematical

induction for all  :- 

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2.

12. 

Watch Video Solution

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

2 + 6n − 1)

3

13. Prove the following by using the principle of mathematical

induction for all  :- 

Watch Video Solution

n ∈ N

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

1

5

4

7

9

(2n + 1)

n2

https://dl.doubtnut.com/l/_pPQuXDZzQuXa
https://dl.doubtnut.com/l/_fQnk2bMgifVz
https://dl.doubtnut.com/l/_BNIMtsfso2OA


Multiple Choice Questions

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

 is true for all

A. 

B. 

C. n

D. none of these

Answer: D

Watch Video Solution

n
2 + n

P (n) ⇒ P (n + 1), P (n)

n > 1

n > 2

2. The inequality  is true

A. for all 

n ! > 2n − 1

n ∈ N

https://dl.doubtnut.com/l/_fyfkgzdTTNZ9
https://dl.doubtnut.com/l/_06vzaPJEvnsQ


B. for all 

C. for all 

D. for no .

Answer: B

Watch Video Solution

n > 2

n > 1

n ∈ N

3.  is divisible by

A. 36

B. 64

C. 49

D. 25

Answer: C

Watch Video Solution

23n − 7n − 1

https://dl.doubtnut.com/l/_06vzaPJEvnsQ
https://dl.doubtnut.com/l/_iCdYtl8OHJQV


4.  is divisible by

A. 2

B. 4

C. 8

D. 16

Answer: C

Watch Video Solution

32n − 1

5.  is divisible by

A. 2

B. 7

C. 3

23n − 1

https://dl.doubtnut.com/l/_iCdYtl8OHJQV
https://dl.doubtnut.com/l/_ydyf49yfXg6X
https://dl.doubtnut.com/l/_TzkOFQ7WDSJR


D. none of these

Answer: B

Watch Video Solution

6. Let P(n) be the statement , where n is a natural number,

then P(n) is true for

A. all n

B. all 

C. all 

D. none of these

Answer: C

Watch Video Solution

2n < n !

n > 2

n > 3

https://dl.doubtnut.com/l/_TzkOFQ7WDSJR
https://dl.doubtnut.com/l/_AhZYBYan957q
https://dl.doubtnut.com/l/_Z2x549WB31yb


7. The smallest positive integer n, for which  holds,

is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

n ! < ( )
n

n + 1

2

8. If , then  is divisible by

A. 24

B. 64

C. 17

n ∈ N 3.52n + 1 + 23n + 1

https://dl.doubtnut.com/l/_Z2x549WB31yb
https://dl.doubtnut.com/l/_uxM7Rm5jaibW


D. 676

Answer: C

Watch Video Solution

9. If n is a positive integer, then  is divisible by

A. 24

B. 64

C. 17

D. 676

Answer: A

Watch Video Solution

2.7n + 3.5n − 5

https://dl.doubtnut.com/l/_uxM7Rm5jaibW
https://dl.doubtnut.com/l/_A8Z5RC7K3vi3


10.  is divisible by

A. 239

B. 547

C. 627

D. 676

Answer: D

View Text Solution

33n − 36n − 1

https://dl.doubtnut.com/l/_grAZG1D3YfpY

