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MATHEMATICAL INDUCTION

Examples

1. Prove that :

Watch Video Solution

12 + 22 + 32 + + n3 = { }
2

.
n(n + 1)

2

2. Using the principle of mathematical induction, prove that 

 for

all  .

Watch Video Solution

:

1. 2. 3 + 2. 3. 4 + + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

n ∈ N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BQRGA487kVVe
https://dl.doubtnut.com/l/_V9C4CMxgu4il


3. Using the principle of mathematical induction, prove that 

 for

all  .

Watch Video Solution

:

1. 2. 3 + 2. 3. 4 + + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

n ∈ N

4. Prove by mathematical induction that .

Watch Video Solution

n

∑
r= 0

rnCr = n.2n− 1, ∀n ∈ N

5. Use the principle of mathematical induction to show that

 divisible by 19 for all natural numbers n.

Watch Video Solution

52n+ 1 + 3n+ 2.2n− 1

https://dl.doubtnut.com/l/_V9C4CMxgu4il
https://dl.doubtnut.com/l/_O9fHmHggO4Cj
https://dl.doubtnut.com/l/_TzjRoXdDT3Tp
https://dl.doubtnut.com/l/_X35mIO9NE5Ly


6. Use the principle of mathematical induction to show that  is

divisble by  for all natural numbers n.

Watch Video Solution

an − bn)

a − b

7. Using problems are of the Inequality Type. Examples of this type are as

follows:

View Text Solution

8. Using mathematical induction prove that  is divisible by 

Watch Video Solution

n3 − 7n + 3

3, ∀n ∈ N

9. , then show by

mathematical induction 

if a + b = c + d and a2 + b2 = c2 + d2

an + bn = cn + dn

https://dl.doubtnut.com/l/_4knn4cP2pMb5
https://dl.doubtnut.com/l/_L2oEn2TNGrzX
https://dl.doubtnut.com/l/_tRTAg5AyN0K1
https://dl.doubtnut.com/l/_bP5Jb2vHBKur


Watch Video Solution

10. Let  use mathematical induction to prove

that ......

Watch Video Solution

Im = ∫
π

0

( )dx
1 − cosmx

1 − cos x

lm = mπ, m = 0, 1, 2

11. Given that  and , then prove

that  for all positive integer of 

Watch Video Solution

un+ 1 = 3un − 2un− 1, u0 = 2, u1 = 3

un = 2n + 1 n

12. Let .

Use the principle of mathematical induction to show that

.

Watch Video Solution

u1 = 1, u2 = 2, u3 = and un+ 3 = 3un+ 2 − ( )un+ 1 − un

7
2

3

2

un = [2n + ( )

n

+ ( )

n

] ∀n ≥ 1
1

3

1 + √3

2

1 − √3

2

https://dl.doubtnut.com/l/_bP5Jb2vHBKur
https://dl.doubtnut.com/l/_l2Xcxq2X86te
https://dl.doubtnut.com/l/_fzsrGjof1dKQ
https://dl.doubtnut.com/l/_M6mIv7M5GUju
https://dl.doubtnut.com/l/_gc3fP3mNk7UV


13. If p is a natural number, then prove that  is

divisible by  for every positive integer n.

A. P

B. 

C. 

D. 

Answer:

Watch Video Solution

pn+ 1 + (p + 1)2n− 1

p2 + p + 1

P 2 + P

P 2 + P + 1

P 2 − 1

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

 is true for all

A. 

B. 

C. 

n2 + n

P (n) ⇒ P (n + 1), P (n)

n > 1

n

n > 2

https://dl.doubtnut.com/l/_gc3fP3mNk7UV
https://dl.doubtnut.com/l/_vqbqKjCZyNkS


D. None of these

Answer:

Watch Video Solution

15. For a positive integer  let

 Then  b.

 c.  d. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n

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

2

1

3

1

4

1

(2n) − 1
a(100) ≤ 100

a(100)
.

> 100 a(200) ≤ 100 a(200) ≤ 100

a(100) > 100

a(100) < 200

a(200) ≤ 100

a(200) > 100

https://dl.doubtnut.com/l/_vqbqKjCZyNkS
https://dl.doubtnut.com/l/_0tA8ZFnNK9Tj
https://dl.doubtnut.com/l/_1h7V6y4WlQld


16. Let . Then which of the

following is true ?

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

formula

B. 

C. 

D. S(1) is correct

Answer:

Watch Video Solution

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

S(k) ⇒ S(k + 1)

S(k) ⇒ S(k + 1)

17.  is divisible by 

A. 7

B. 5

C. 9

10n + 3(4n+ 2) + 5 (n ∈ N)

https://dl.doubtnut.com/l/_1h7V6y4WlQld
https://dl.doubtnut.com/l/_IAkNpp98YmE9


D. 7

Answer:

Watch Video Solution

18. Statement-1 For all natural number n, 

Statement -2 For all natural numbers ,

 .

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

explanation for Statement -1.

B. Statement -1 is true , Statement -2 is true , Statement -2 is not the

correct explanation for Statement -1

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

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

Answer: B

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

(2n + 3)2 − 7(n + 1) < (2n + 3)3

https://dl.doubtnut.com/l/_IAkNpp98YmE9
https://dl.doubtnut.com/l/_rQNWsjH2irLB


Watch Video Solution

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

 for

all 

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

explanation for Statement -1.

B. Statement -1 is true , Statement -2 is true , Statement -2 is not the

correct explanation for Statement -2

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

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

Answer: C

Watch Video Solution

7 + 77 + 777 + + 777 + +  
..
n − digits7 = (10n+ 1 − 9n − 10)

7
81

n ∈ NB.

20. Prove by induction that  is divisible by 41n − 14n 27

https://dl.doubtnut.com/l/_rQNWsjH2irLB
https://dl.doubtnut.com/l/_y8TBAFnNuMs6
https://dl.doubtnut.com/l/_cz0z72s7mZuR


Watch Video Solution

21. Using mathematical induction , show that  is a

multiple of .

Watch Video Solution

n(n + 1)(n + 5)

3

22. Using the principle of mathematical induction to show that 

is divisible by 27

Watch Video Solution

41n − 14n

23. Use the principle of mathematical induction to prove that for all

  

  

when the LHS contains  radical signs.

Watch Video Solution

n ∈ N

√2 + √2 +√2 + ... + ... + √2 = 2 cos( )
π

2n+ 1

n

https://dl.doubtnut.com/l/_cz0z72s7mZuR
https://dl.doubtnut.com/l/_2hEpwmtsTrKe
https://dl.doubtnut.com/l/_pWsnx8gMTgfT
https://dl.doubtnut.com/l/_xAk46M3zu2pW


24. Prove by mathematical induction that  is divisible by 

Watch Video Solution

102n− 1 + 1 11

25. Using the principle of mathematical induction to prove that

Watch Video Solution

∫
π / 2

0
dx = 1 + + + .... . +

sin2 nx

sinx

1

3

1

5

1

2n − 1

26. Use induction to show that for all .  

  

where'a' is �xed positive number and n radical signs are taken on LHS.

Watch Video Solution

n ∈ N

√a + √a +√a + .... + √a <
1 + √(4a + 1)

2

27. Prove that 
n

∑
r= 0

^ nCr sin rx cos(n − r)x = 2n− 1 sin(nx).

https://dl.doubtnut.com/l/_xAk46M3zu2pW
https://dl.doubtnut.com/l/_HMT26FYOersq
https://dl.doubtnut.com/l/_pohr23g3ClsT
https://dl.doubtnut.com/l/_ZRH8MEuWJJrq
https://dl.doubtnut.com/l/_KC1G2tlqSPZJ


Mathematical Induction Exercise 1 Single Option Correct Tpye Questions

Watch Video Solution

1. If  having n radical signs then by

methods of mathematical induction which is true

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

an = √7 +√7 + √7 + ....... )

an > 7, ∀n ≥ 1

nn > 3, ∀n ≥ 1

an < 4, ∀n ≥ 1

an < 3, ∀n ≥ 1

2. Prove by the mathematical induction  is divisible byx2n − y2n x + y

https://dl.doubtnut.com/l/_KC1G2tlqSPZJ
https://dl.doubtnut.com/l/_FYOJDNVAn2kW
https://dl.doubtnut.com/l/_BBUhbYVlTzba


Exercise Statement I And Ii Type Questions

A. all 

B. 

C. 

D. 

Answer:

Watch Video Solution

n ∈ N

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

natural number 

Watch Video Solution

n > 2, 2n > 2n + 1

1. If , show by using

mathematical induction that 

a1 = 1, a2 = 5 and an+ 2 = 5an+ 1 − 6an, n ≥ 1

an = 3n − 2n

https://dl.doubtnut.com/l/_BBUhbYVlTzba
https://dl.doubtnut.com/l/_jDNvwwvIuCll
https://dl.doubtnut.com/l/_FM2zsBE9GSdd


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

explanation for Statement -1

B. Statement -1 is true , Statement -2 is true , Statement -2 is not

correct explanation for Staement -1

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

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

Answer:

Watch Video Solution

2. Statement -1 for all natural numbers n ,  is divisible by

24. 

Statement -2 if f(x) is divisible by x, then  is divisible by 

.

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

explanation for Statement -2

2.7n + 3.5n − 5

f(x + 1) − f(x)

x + 1, ∀x ∈ N

https://dl.doubtnut.com/l/_FM2zsBE9GSdd
https://dl.doubtnut.com/l/_GwV3VIvJoRKG


B. Statement -1 is true , Statement -2 is true , Statement -2 is not

correct explanation for Staement -2

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

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

Answer:

Watch Video Solution

3. Statement -1 For all natural numbers n , 

upto n terms  , 

Statement-2 , for  .

A. (a)Statement -1 is true , Statement -2 is true, Statement -2 is correct

explanation for Statement -1

B. (b)Statement -1 is true , Statement -2 is true , Statement -2 is not

correct explanation for Staement -1

0.5 + 0.55 + 0.555 + ......

= {n − (1 − )}
5

9

1

9

1

10n

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

(1 − r)
0 < r < 1

https://dl.doubtnut.com/l/_GwV3VIvJoRKG
https://dl.doubtnut.com/l/_1Q4fFhqiG2fs


Exercise Subjective Type Questions

C. (c)Statement -1 is true , Statement -2 is false

D. (d)Statement -1 is false , Statement - 2 is true.

Answer:

Watch Video Solution

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

 is divisible 133 for all 

Watch Video Solution

 11n+ 2 + 122n+ 1 n ∈ N.

2.  is divisible by 42 .

Watch Video Solution

n7 − n

https://dl.doubtnut.com/l/_1Q4fFhqiG2fs
https://dl.doubtnut.com/l/_EbppY8Rkl0In
https://dl.doubtnut.com/l/_tQNrDaPxCG0A


3. Prove that  is divisible by 32 .

Watch Video Solution

32n + 24n − 1

4. prove using mathematical induction:  is divisible by 

 for all natural numbers

Watch Video Solution

−n(n + 1)(n + 5)

6

5. Prove that  is divisible by  for all 

Watch Video Solution

(25)n+ 1 − 24n + 5735 (24)2

n = 1, 2, ...

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

 is divisible by  for all 

Watch Video Solution

 x2n− 1 + y2n− 1 x + y n ∈ N.

https://dl.doubtnut.com/l/_0JobjBdE2iHW
https://dl.doubtnut.com/l/_jgwBhQ6TDbE0
https://dl.doubtnut.com/l/_Vv3QmxGYnQxW
https://dl.doubtnut.com/l/_HgYe1zOaBTEf


7. Prove by induction that if  is a positive integer not divisible by , then

 is divisible by .

Watch Video Solution

n 3

32n + 3n + 1 13

8. Prove that the product of three consecutive positive integers is

divisible by .

Watch Video Solution

6

9. Prove by induction that the sum of the cubes of three consecutive

natural numbers is divisible by 

Watch Video Solution

9.

https://dl.doubtnut.com/l/_HgYe1zOaBTEf
https://dl.doubtnut.com/l/_3OOHtsFQPFVd
https://dl.doubtnut.com/l/_DkE57FA6FT03
https://dl.doubtnut.com/l/_e2WpntCSL8Tx


10. When the square of any odd number, greater than 1, is divided by 8, it

always leaves remainder (a)1 (b) 6 (c) 8 (d) Cannot be determined

Watch Video Solution

11. Prove the following by using induction for all .

Watch Video Solution

n ∈ N

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

2

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

Watch Video Solution

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

6

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

 1. 3 + 2. 4 + 3. 5 + + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

https://dl.doubtnut.com/l/_k0l5zJPrr3bG
https://dl.doubtnut.com/l/_bj3HwPZllVOV
https://dl.doubtnut.com/l/_5nxUZlwWuulD
https://dl.doubtnut.com/l/_iR3wIGS6GPp9


Watch Video Solution

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

Watch Video Solution

+ + + + =
1

2. 5

1

5. 8

1

8. 11

1

(3n − 1)(3n + 2)

n

6n + 4

15. Prove  upto n terms 

Watch Video Solution

1.4.7 + 2.5.8 + 3.6.9 + .......

= (n + 1)(n + 6)(n + 7)
n

4

16. 

Watch Video Solution

+ + + .... . + =
12

1.3

22

3.5

32

5.7

n2

(2n − 1)(2n + 1)

(n)(n + 1)

(2(2n + 1))

https://dl.doubtnut.com/l/_iR3wIGS6GPp9
https://dl.doubtnut.com/l/_x5B7TyPAgaZ0
https://dl.doubtnut.com/l/_ZqtbQsOGMO0S
https://dl.doubtnut.com/l/_aJ5lhWG4zZKR


17. Let  and for . Then prove

by induction that .

Watch Video Solution

a0 = 2, a1 = 5 n ≥ 2, an = 5an− 1 − 6an− 2

an = 2n + 3n ∀n ∈ Z +

18. If , then prove by induction that 

.

Watch Video Solution

a1 = 1, an+ 1 = an, a ≥ 1
1

n + 1

an+ 1 = n ∈ N
1

(n + 1) !

19. if a,b,c,d,e and f are six real numbers such that 

 and  , prove

by mathematical induction that .

Watch Video Solution

a + b + c = d + e + f

a2 + b2 + c2 = d2 + e2 + f 2 a3 + b3 + c3 = d3 + e3 + f 3

an + bn + cn = dn + en + fn ∀n ∈ N

https://dl.doubtnut.com/l/_k1aDkHWzMsC0
https://dl.doubtnut.com/l/_ACKPv2aww7js
https://dl.doubtnut.com/l/_7IACaDBjwEON


Exercise Questions Asked In Previous 13 Years Exam

20. Prove that

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) + .......... + tan− 1(
1

3

1

7

1

13

1

n2 + n + 1

1. Statement-1: For every natural number ,  

  

Statement-2: For every natural number   

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

explanation for Statement-1

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

correct explanation for Statement-1

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

n ≥ 2

+ + + ... + > √n
1

√1

1

√2

1

√3

1

√n

n ≥ 2,

√n(n + 1) < n + 1

https://dl.doubtnut.com/l/_dO7Nml3ewkx9
https://dl.doubtnut.com/l/_IX6tgw6K9jac


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

Answer:

Watch Video Solution

2. Statement -1 For each natural number  is divisible

by 7. 

Statement -2 For each natural number  is divisible by 7.

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

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

explanation for Statement-1

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

correct explanation for Statement-1

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

Answer:

n, (n + 1)7 − n7 − 1

n, n7 − n

https://dl.doubtnut.com/l/_IX6tgw6K9jac
https://dl.doubtnut.com/l/_MfblRlksMMSN


Watch Video Solution

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

