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PRINCIPLE OF MATHEMATICAL INDUCTION

Jee Main 5 Years At A Glance

1. Let . Then which of

the following is true ?
 (A) S(1) is correct 
 (B) S(k)=S(k+1) 
 (C)

 
 (D) Principal of mathematical induction can be

used to prove the formula

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

formula

B. S(K)  S(K+1)

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

S(k) ≠ S(k + 1)

⇒

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_R5o2wGmgF7ab


C. S(K)  S(K+1)

D. S(1) is correct

Answer: B

Watch Video Solution

⇒

2. If  having n radical signs then by

methods of mathematical induction which is true

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

an = √7 + √7 + √7 + ....... )

an > 7 ∀n ≥ 1

an < 7 ∀n ≥ 1

an < 4 ∀n ≥ 1

an < 3 ∀n ≥ 1

https://dl.doubtnut.com/l/_R5o2wGmgF7ab
https://dl.doubtnut.com/l/_lcxoO8tTiohU


Exercise 1 Concept Builder

1. Let T(k) be the statement 1+3+5+…+(2k-1)=  Which of the

following is correct ?

A. T(1) is true

B. T(k) is true  T (k+1) is true

C. T(n) is true for all 

D. All above are correct

Answer: B

View Text Solution

k2 + 10

⇒

n ∈ N

2. A student was asked to prove a statement by induction. He proved

(i) P(5) is true and (ii) truth of P(n) => truth of P(n+1), n  N . On the∈

https://dl.doubtnut.com/l/_lcxoO8tTiohU
https://dl.doubtnut.com/l/_6FODhlX5xNtA
https://dl.doubtnut.com/l/_imJDkJ8MenLQ


basis of this, he could conclude that P(n) is true

A. for all 

B. for all 

C. for all 

D. for all 

Answer: C

Watch Video Solution

n ∈ N

n > 5

n ≥ 5

n < 5

3. For a positive integer n , let  :

Then

A. 

B. 

C. 

a(n) = 1 + + + … +
1

2

1

3

1

2n − 1

a(100) ≤ 100

a(100) > 100

a(200) ≤ 100

https://dl.doubtnut.com/l/_imJDkJ8MenLQ
https://dl.doubtnut.com/l/_0v9qgnBIZ7DV


D. 

Answer: A

Watch Video Solution

a(200) < 100

4. The statement P(n) 1 x 1! + 2 x 2! + 3 x 3! + …+ n x n! = (n+1)! -1 is True

for all n  1

A. True for all n  1

B. Not true for any n

C. True for all 

D. None of these

Answer: C

View Text Solution

>

>

n ∈ N

https://dl.doubtnut.com/l/_0v9qgnBIZ7DV
https://dl.doubtnut.com/l/_Wfae9x9LhuFw
https://dl.doubtnut.com/l/_xlHVZQYZMXnP


5. Let 
 . Then the smallest positive

integer for which 
 
is true is
 
b. 
c. 
d. 

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

P (n) : 2n < (1 × 2 × 3 × × n)

P (n) 1 2 3 4

6. Let  is an even integer. If  is assumed 

 is true. Therefore P(n) is true:

A. for 

B. for all 

C. for 

P (n) : n2 + n + 1 P (k)

true ⇒ P (k + 1)

n > 1

n ∈ N

n > 2

https://dl.doubtnut.com/l/_xlHVZQYZMXnP
https://dl.doubtnut.com/l/_fPNCPwA8U8nZ


D. None of these

Answer: D

Watch Video Solution

7. Principle of mathematical induction is used

A. to prove any statement

B. to prove results which are true for all real numbers

C. to prove that statements which are formulated in terms of n,

where n is positive integer

D. None of these

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_fPNCPwA8U8nZ
https://dl.doubtnut.com/l/_Xa1ysuEUhV0z
https://dl.doubtnut.com/l/_H9FcNyA82lyq


8. For each  the correct statement is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n ∈ N,

2n < n

n2 < 2n

n4 < 10n

23n > 7n + 1

9. If n is a natural number then  is true when

A. 

B. 

C. 

D. 

( )
n

≥ n !
n + 1

2

n > 1

n ≥ 1

n > 2

n ≥ 2

https://dl.doubtnut.com/l/_H9FcNyA82lyq
https://dl.doubtnut.com/l/_U7BjoTMG2q4C


Answer: B

Watch Video Solution

10. For natural number n ,  , if

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2n(n − 1) ! < nn

n < 2

n > 2

n ≥ 2

n > 3

11. If  then P(n) is true for all  . . . . . . . . . .P (n) : 2n < n !, n ∈ N ≤

https://dl.doubtnut.com/l/_U7BjoTMG2q4C
https://dl.doubtnut.com/l/_57tEVD2uAiAK
https://dl.doubtnut.com/l/_9G94dpYnAJpN


A. all n

B. all n  2

C. all 

D. None of these

Answer: C

Watch Video Solution

>

n > 3

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

A. 

B. 

C. 

D. 

Answer: D

<
4n

n + 1

(2n) !

(n !)2

n ≥ 1

n > 0

n < 0

n ≥ 2

https://dl.doubtnut.com/l/_9G94dpYnAJpN
https://dl.doubtnut.com/l/_qK6eYUnlI9FI


Watch Video Solution

13. For every positive integral value of  when

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n, 3n > n3

n > 2

n ≥ 3

n ≥ 4

n < 4

14. If  , then the statement  is true for

A. all 

B. all n  2

x > − 1 (1 + x)n > 1 + nx

n ∈ N

>

https://dl.doubtnut.com/l/_qK6eYUnlI9FI
https://dl.doubtnut.com/l/_ZYX3N3JDj1m3
https://dl.doubtnut.com/l/_Dy9a3HYl85o9


C. all  provided 

D. None of these

Answer: C

Watch Video Solution

n > 1 x ≠ 0

15. For all positive integral values of n,  is divisible by

A. 2

B. 4

C. 8

D. 12

Answer: A

View Text Solution

32n − 2n + 1

https://dl.doubtnut.com/l/_Dy9a3HYl85o9
https://dl.doubtnut.com/l/_ieCvoNLsExfb
https://dl.doubtnut.com/l/_vQ686gnAycx3


16. For every natural number n,  is divisible by

A. 4

B. 6

C. 10

D. None of these

Answer: B

View Text Solution

n(n2 − 1)

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


is divisible 25 for all 

A. 

B. 

C. 

 2. 7n + 3. 5n − 5 n ∈ N.

24, ∀n ∈ N

21, ∀n ∈ N

35, ∀n ∈ N

https://dl.doubtnut.com/l/_vQ686gnAycx3
https://dl.doubtnut.com/l/_NokTtoEoaeb9


D. 

Answer: A

Watch Video Solution

50, ∀n ∈ N

18. The remainder when  is divided by 13, is

A. 1

B. 8

C. 9

D. 10

Answer: A

View Text Solution

54n

https://dl.doubtnut.com/l/_NokTtoEoaeb9
https://dl.doubtnut.com/l/_5bhE23eM9nAE


19.  is divisible by 

A. 7

B. 5

C. 9

D. 17

Answer: C

Watch Video Solution

10n + 3(4n + 2) + 5 (n ∈ N)

20. If 
 is the statement 
 is divisible 3 is the statement 


true ? Is the statement 
true?

A. Natural number greater than 1

B. Irrational number

C. Complex number

P (n) n3 + n

P (3) P (4)

https://dl.doubtnut.com/l/_7nJMxv5SBsXT
https://dl.doubtnut.com/l/_TCm6kKxcBnG1


D. Odd number

Answer: A

Watch Video Solution

21. For all  is divisble by-

A. 19

B. 17

C. 23

D. 25

Answer: B

Watch Video Solution

n ∈ N, 3.52n + 1 + 23n + 1

https://dl.doubtnut.com/l/_TCm6kKxcBnG1
https://dl.doubtnut.com/l/_2jH7w3KfL950


22. Prove the following by using the principle of mathematical

induction for all : is divisible by 11.

A. 11

B. 12

C. 13

D. 9

Answer: A

Watch Video Solution

n ∈ N 102n − 1 + 1

23. The greatest positive integer , which divides (n+1)(n+2)(n+3)…(n+r)

for all , is

A. r

B. r!

n ∈ W

https://dl.doubtnut.com/l/_xdUU1m7isnuA
https://dl.doubtnut.com/l/_bNgdf8K8NHsq


C. n+r

D. (r+1)!

Answer: B

View Text Solution

24. Prove the following by using the Principle of mathematical

induction 


 when divided by 8 leaves the remainder 1.

A. 2

B. 3

C. 7

D. 1

Answer: D

Watch Video Solution

∀n ∈ N

32n

https://dl.doubtnut.com/l/_bNgdf8K8NHsq
https://dl.doubtnut.com/l/_VvkfwsLKwpwf


Exercise 2 Concept Applicator

Watch Video Solution

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

A. 7

B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

7n − 3n

1. For all , prove that n ≥ 1

+ + +

.

.

.
+ =

1

1. 2

1

2. 3

1

3. 4

1

n(n + 1)

n

n + 1

https://dl.doubtnut.com/l/_VvkfwsLKwpwf
https://dl.doubtnut.com/l/_5e0gRo7fNVPH
https://dl.doubtnut.com/l/_UbXDHQfpWsD9


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

n

n + 1

1

n + 1

1

n(n + 1)

2. Prove the following by using the principle of mathematical

induction for all :

A. 

B. 

C. 

n ∈ N

(1 + )(1 + )(1 + )

.

.

.

1 + = (n + 1)23

1

5

4
7
9

(2n + 1)

n2

(n + 1)2

(n − 1)2

n(n + 1)

https://dl.doubtnut.com/l/_UbXDHQfpWsD9
https://dl.doubtnut.com/l/_LlepxRchgIe6


D. None of these

Answer: A

Watch Video Solution

3. If  , then the number  is

A. an integer for all values of n

B. an integer if n is even

C. an integer if n is odd

D. always an irrational number

Answer: A

View Text Solution

n ∈ N (2 + √3)
n

+ (2 − √3)
n

https://dl.doubtnut.com/l/_LlepxRchgIe6
https://dl.doubtnut.com/l/_GTOyd1cJc1WO


4. Prove the following by using the principle of mathematical

induction for all :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n ∈ N

1. 3 + 2. 32 + 3. 33 +

.

.

.
+ n.3n =

(2n − 1)3n + 1 + 3

4

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

4

(2n − 1)3n + 1 + 3

4

(2n + 1)3n + 3

4

(2n − 1)3n + 1

4

5. Show by the Principle of Mathematical induction that the sum ,

of the nterms of the series

Sn

https://dl.doubtnut.com/l/_RArJaDHs4Iyq
https://dl.doubtnut.com/l/_k5dlbtcn0GU6


 is given by

, if n is even , then  , if n is odd

A.  , If n is even

B. , if n is odd

C. Both (a) and (b) are true

D. Both (a) and (b) are false

Answer: C

Watch Video Solution

12 + 2 × 22 + 32 + 2 × 42 + 52 + 2 × 62 + 72 + .... .

Sn = {
n(n + 1)2

2

n2(n + 1)

2

Sn =
n(n + 1)

2

2

Sn =
n2(n + 1)

2

6. If 
 is divisible by 64 for 
 is true, then the

least negative integral value of
 
is
 
b. 
c. 
d. 

A. 

B. 1

P (n0: 49n + 16n + λ nN

λ −3 −2 −1 −4

−1

https://dl.doubtnut.com/l/_k5dlbtcn0GU6
https://dl.doubtnut.com/l/_MSSLUpDWLWIu


C. 2

D. 

Answer: A

Watch Video Solution

−2

7. Prove the rule of exponents by using principle of

mathematical induction for every natural number.

A. 

B. 

C. 

D. 1

Answer: A

Watch Video Solution

(ab)n = anbn

anbn

anb

abn

https://dl.doubtnut.com/l/_MSSLUpDWLWIu
https://dl.doubtnut.com/l/_MiqSn6iOMqAx


8.  is divisible by 133.

A. 113

B. 123

C. 133

D. None of these

Answer: C

Watch Video Solution

11n + 2 + 122n + 1

9. Prove the following by using the principle of mathematical

induction for all : is divisible by 11.

A. 11

B. 12

C. 13

n ∈ N 102n − 1 + 1

https://dl.doubtnut.com/l/_4GIrdwz0Ivgt
https://dl.doubtnut.com/l/_e3pW26S4egT0


D. 9

Answer: A

Watch Video Solution

10.  is a multiple of 

A. 26

B. 27

C. 25

D. None of these

Answer: B

Watch Video Solution

41n − 14n 27

https://dl.doubtnut.com/l/_e3pW26S4egT0
https://dl.doubtnut.com/l/_w4U295FfJ96L


11. Using the principle of
 mathematical induction prove that

for all 

A. 

B. 

C. 

D. None of these

Answer: B

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)

n ∈ N

n(n + 1)

4(n + 2)(n + 3)

n(n + 3)

4(n + 1)(n + 2)

n(n + 2)

4(n + 1)(n + 3)

12.  is divisible by 

A. x+y

B. x-y

x2n − 1 + y2n − 1 x + y

https://dl.doubtnut.com/l/_oACagqUUM8XN
https://dl.doubtnut.com/l/_GUQ7JRrcatIM


C. 

D. 

Answer: A

Watch Video Solution

x2 + y2

x2 + xy

13. When  is divided by 5, the least positive remainder is

A. 4

B. 8

C. 2

D. 6

Answer: C

Watch Video Solution

2301

https://dl.doubtnut.com/l/_GUQ7JRrcatIM
https://dl.doubtnut.com/l/_A0fcopn4f1PP
https://dl.doubtnut.com/l/_rJ44Ahcr7z4X


14. If n is a positive integer, then  is divisible by :

A. 2

B. 7

C. 11

D. 27

Answer: C

View Text Solution

2.42n + 1 + 33n + 1

15.  is divisible by 576

A. 574

B. 575

C. 674

D. 576

52n + 2 − 24n + 25

https://dl.doubtnut.com/l/_rJ44Ahcr7z4X
https://dl.doubtnut.com/l/_VUdvNJCymKVC


Answer: D

Watch Video Solution

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


is divisible by 
for all 

A. x

B. x+1

C. 

D. 

Answer: C

Watch Video Solution

 x2n − 1 + y2n − 1 x + y n ∈ N.

x2 + x + 1

x2 − x + 1

https://dl.doubtnut.com/l/_VUdvNJCymKVC
https://dl.doubtnut.com/l/_jFBhan6JLakt


17. If 
 is divisible by 64 for 
 is true, then the

least negative integral value of
 
is
 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P (n0: 49n + 16n + λ nN

λ −3 −2 −1 −4

−2

−1

−3

−4

18. If n is any odd number greater than 1, then 
 is divisible

by 24 always (b) divisible by 48 always
 (c) divisible by 96 always (d)

None of these

A. 24

n (n2 − 1)

https://dl.doubtnut.com/l/_EDYlSGSXFR3O
https://dl.doubtnut.com/l/_h46a1NFTR8us


B. 16

C. 32

D. 8

Answer: A

Watch Video Solution

19. 

A. all 

B. for even values of n

C. for odd values of n

D. not true for any n

Answer: A

+ + + + = 1 − + − + +
1

n

1

n + 1

1

n + 2

1

2n − 1

1

2

1

3

1

4

1

2n − 1

n ∈ N

https://dl.doubtnut.com/l/_h46a1NFTR8us
https://dl.doubtnut.com/l/_Dk6IItCL7Ibi


Watch Video Solution

20. Show using mathematical induciton that . Where

.

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

n ! < ( )
n

n + 1

2

n ∈ N and n > 1

n ! > ( )
n

n + 1

2

n ! ≥ ( )
n

n + 1

2

n ! < ( )
n

n + 1

2

https://dl.doubtnut.com/l/_Dk6IItCL7Ibi
https://dl.doubtnut.com/l/_meNhR3OsG6m2

