
MATHS

BOOKS - NCERT MATHS (HINGLISH)

PRINCIPLE OF MATHEMATICAL INDUCTION

Short Answer Type Question

1. Given an example of a statement  which is true for all 

 but  are not true. Justify your

answer.

Watch Video Solution

P (n)

n ≥ 4 P (1),  P (2)and P (3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zkqOoi50vAh4


2. Given an example of a statement  such that it is true

of all 

Watch Video Solution

P (n)

nN.

3. prove that  is divisible by 3, for each natural number

n.

Watch Video Solution

4n − 1

4. Using the principle of mathematical induction, prove that

 is divisible by  for all 

Watch Video Solution

(23n − 1) 7 n ∈ N.

https://dl.doubtnut.com/l/_1sRNXDlM7cF8
https://dl.doubtnut.com/l/_xShQXmfvhSDe
https://dl.doubtnut.com/l/_9Oo7hDMEj3xw
https://dl.doubtnut.com/l/_x7xFKh5gFmqr


5. Prove the following by the principle of mathematical

induction:  is divisible 3 for all .

Watch Video Solution

n3 − 7n + 3 n ∈ N

6. prove that  is divisible by 8, for all natural numbers

n.

Watch Video Solution

32n − 1

7. Prove that for any natural numbers n,  is divisible

by 5.

Watch Video Solution

7n − 2n

https://dl.doubtnut.com/l/_x7xFKh5gFmqr
https://dl.doubtnut.com/l/_thSVC5R4Nxpt
https://dl.doubtnut.com/l/_x7ERlv1O3Ays


8. If , then for every natural number n,  is

divisible by

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x ≠ y xn − yn

x + y

x − y

1

9. If  be any natural number then by which largest number

 is always divisible ?

n

(n3 − n)

https://dl.doubtnut.com/l/_N6t6ZYoaHY3G
https://dl.doubtnut.com/l/_VwISXoitiPIY


A. 3

B. 6

C. 12

D. 18

Answer: B

Watch Video Solution

10. prove that  is divisible by 6, for each natural

number n.

Watch Video Solution

n(n2 + 5)

11. prove that , for all natural number .n2 < 2n n ≥ 5

https://dl.doubtnut.com/l/_VwISXoitiPIY
https://dl.doubtnut.com/l/_djA6XvUWPoHg
https://dl.doubtnut.com/l/_gZiUVCWndhWm


Watch Video Solution

12. prove that  for all natural numbers n.

Watch Video Solution

2n < (n + 2) !

13. Using principle of mathematical induction prove that

 for all natural

numbers .

Watch Video Solution

√n < + + + ...... +
1

√1

1

√2

1

√3

1

√n

n ≥ 2

14. prove that , for all natural

numbers n.

2 + 4 + 6 + …2n = n2 + n

https://dl.doubtnut.com/l/_gZiUVCWndhWm
https://dl.doubtnut.com/l/_ryk7GL8LsCbH
https://dl.doubtnut.com/l/_rl8tj3d54Uhl
https://dl.doubtnut.com/l/_1uVbOblhcamJ


Long Answer Type Question

Watch Video Solution

15. Prove that , for all

natural number n.

Watch Video Solution

1 + 2 + 22 + . . . + 2n = 2n+ 1 − 1

16. prove that 1+5+9+ . . .+(4n-3)=n(2n-1), for all natural

number n.

Watch Video Solution

https://dl.doubtnut.com/l/_1uVbOblhcamJ
https://dl.doubtnut.com/l/_mynWXTCaCtcr
https://dl.doubtnut.com/l/_aJOa2SCfd6ZT


1. A sequence  is de�ned by letting  and

, for all natural numbers . Show that 

 for natural numbers.

Watch Video Solution

a1, a2, a3, . . . a1 = 3

ak = 7ak− 1 k ≥ 2

an = 3 ⋅ 7n− 1

2. A sequence  is de�ned by letting  and 

, for all natural number k. Show that 

, for all natural number n using mathematical

induction.

Watch Video Solution

b0, b1, b2, . . . b0 = 5

bk = 4 + bk− 1

bn = 5 + 4n

3. A sequence  is de�ned by letting  and 

 for all natural numbers, . Show that 

d1, d2, d3. . . d1 = 2

dk = ,
dk− 1

k
k ≥ 2

https://dl.doubtnut.com/l/_CbNENrlJVPPT
https://dl.doubtnut.com/l/_7x2Byu0iVGNH
https://dl.doubtnut.com/l/_TYxkJyvBDWki


, for all .

Watch Video Solution

dn =
2

n !
n ∈ N

4. Prove that for all 

= 

Watch Video Solution

n ∈ N

cosα + cos(α + β) + cos(α + 2β) + . . . + cos[α + (n − 1)β]

cos[α + ( )β]sin( )n− 1
2

nβ

2

sin
β

2

5. Using induction, prove that

Watch Video Solution

cos θ ⋅ cos 2θ ⋅ cos 22θ. ...cos 2n− 1θ =
sin 2nθ

2n sin θ

https://dl.doubtnut.com/l/_TYxkJyvBDWki
https://dl.doubtnut.com/l/_WjnSwnW3Ks0F
https://dl.doubtnut.com/l/_ZalVuCCpfTWx
https://dl.doubtnut.com/l/_OQHf71abVNXd


6. Prove that,

 for

all .

Watch Video Solution

sin θ + sin 2θ + sin 3θ + . . . sinnθ =
sin sin θ

nθ

2

n+ 1

2

sin θ

2

n ∈ N

7. Prove that  is a natural number.

Watch Video Solution

+ +
n5

5

n3

3
7n
15

8. Prove that  ,for all

natural number .

Watch Video Solution

+ + ... + >
1

n + 1

1

n + 2

1

2n

13

24

n > 1

https://dl.doubtnut.com/l/_OQHf71abVNXd
https://dl.doubtnut.com/l/_Ja77Zt8O2ndW
https://dl.doubtnut.com/l/_iF27GNq5UUDM
https://dl.doubtnut.com/l/_xLtzPgeeYF2E


Objective Type Questions

9. What is the total number of proper subsets of a set

containing n elements?

Watch Video Solution

1. If  is divisible by , for all , then

the least positive integral value of  is

A. 5

B. 3

C. 7

D. 1

10n + 3 ⋅ 4n+ 2 + k 9 n ∈ N

k

https://dl.doubtnut.com/l/_xLtzPgeeYF2E
https://dl.doubtnut.com/l/_qP1CCGRZH7YQ


Answer: A

Watch Video Solution

2. For all n  is divisible by (A) 19 (B)

17 (C) 23 (D) 25

A. 19

B. 17

C. 23

D. 25

Answer: B::C

Watch Video Solution

∈ N, 3 ⋅ 52n+ 1 + 23n+ 1

https://dl.doubtnut.com/l/_qP1CCGRZH7YQ
https://dl.doubtnut.com/l/_lnr6NyB4vEMG
https://dl.doubtnut.com/l/_630mq0mJJgCn


3. If  is divisible by  then the least positive

integral value of k is

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

xn − 1 x − k

4. If  then P(n) is true for all  . . . .

. . . . . .

Watch Video Solution

P (n) : 2n < n !, n ∈ N n ≥

https://dl.doubtnut.com/l/_630mq0mJJgCn
https://dl.doubtnut.com/l/_aJ0K7mXzQqcz


5. State whether the following statement is true or false.

Justify If P(n) is a statement  such that if P(k) is true, 

 is true for , then P(n) is true.

Watch Video Solution

(n ∈ N)

P (k + 1) k ∈ N

https://dl.doubtnut.com/l/_aJ0K7mXzQqcz
https://dl.doubtnut.com/l/_rtl6OkcZzYll

