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MATHEMATICAL INDUCTION

Solved Problems

1. Use mathematical induction to prove that statement

Watch Video Solution

13 + 23 + 33 + . . . + n3 = , ∀n ∈ N
n2(n + 1)

2

4

2. Use mathematical induction to prove that statement

 for all 

Watch Video Solution

n

∑
k= 1

(2K − 1)
2

=
n(2n − 1)(2n + 1)

3
n ∈ N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9py1WWLQW0uq
https://dl.doubtnut.com/l/_t1w3QYq9jkp1


3.  upto  terms =

Watch Video Solution

2 + 3.2 + 4.22 + …... n

4. Using the principle of finite Mathematical Induction prove the

following: 

(iii) .

Watch Video Solution

+ + + ……… + n terms =
1

1.4

1

4.7

1

7.10

n

3n + 1

5. Use mathematical induction to prove that  for all 

Watch Video Solution

2n − 3 ≤ 2n− 2

n ≥ 5, n ∈ N

https://dl.doubtnut.com/l/_t1w3QYq9jkp1
https://dl.doubtnut.com/l/_jpQPIG2JVKj9
https://dl.doubtnut.com/l/_SIVj8xhH8j7W
https://dl.doubtnut.com/l/_8ae2zwal88hi


6. Use Mathematical induction to prove that  for 

Watch Video Solution

(1 + x)n > 1 + nx

n ≥ 2, x > − 1, x ≠ 0

7. Prove that  is divisible by x - y for all positive integers n.

Watch Video Solution

xn − yn

8. Prove that  is divisible by x + y, when m is an odd natural

number.

Watch Video Solution

xm + ym

9. By Mathematical Induction , show that  is divisible by 64

for all positive Integer n .

Watch Video Solution

49n + 16n − 1

https://dl.doubtnut.com/l/_0WnBJjfPmkF5
https://dl.doubtnut.com/l/_h46aCLwEkYfD
https://dl.doubtnut.com/l/_dfzFon1bhVy3
https://dl.doubtnut.com/l/_ZFH9XfHXz5LQ


Exercise 2 A

10. Using the principle of Mathematical Induction, show that

 is divisible by 11, 

Watch Video Solution

2.42n+ 1 + 33n+ 1 ∀n ∈ N

1. 

Watch Video Solution

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

6

2. ... upto n terms

View Text Solution

2. 3 + 3.4 + 4.5 +

https://dl.doubtnut.com/l/_ZFH9XfHXz5LQ
https://dl.doubtnut.com/l/_g8zK2AdVT3BB
https://dl.doubtnut.com/l/_nSQ8um1OqA4O
https://dl.doubtnut.com/l/_cgfD4h2Qa1ln


3. Prove by the method of induction,

Watch Video Solution

+ + + . . . + =
1

1.3

1

3.5

1

5.7

1

(2n − 1)(2n + 1)

n

2n + 1

4.  upto n terms 

Watch Video Solution

43 + 83 + 123 + . . . = 16n2(n + 1)
2

5. Using Mathematical induction. For all . Show that 


.

Watch Video Solution

n ∈ N

a + (a + d) + (a + 2d) + …………. . nupto n terms = [2a + (n − 1)d
n

2

6. Using the principle of finite Mathematical Induction prove the

following: 

https://dl.doubtnut.com/l/_CqT005oLjYS4
https://dl.doubtnut.com/l/_m6pYqFPNBjH4
https://dl.doubtnut.com/l/_sAjMRawDvdW4
https://dl.doubtnut.com/l/_PKO8zMLQlCVy


(iv) .

Watch Video Solution

a + ar + ar2 + ……. . + n terms = , r ≠ 1
a(rn − 1)

r − 1

7. 

Watch Video Solution

2 + 7 + 12 + . . . + (5n − 3) =
n(5n − 1)

2

8. 

View Text Solution

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

9

5

4

7

9

2v + 1

v2

9. Prove the following

Watch Video Solution

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

https://dl.doubtnut.com/l/_PKO8zMLQlCVy
https://dl.doubtnut.com/l/_RE1QyiI3scgm
https://dl.doubtnut.com/l/_MFZOvCgtjTlZ
https://dl.doubtnut.com/l/_Znq1JKtRAVnC


10. 

Watch Video Solution

12 + 22 + . . . + n2 >
v3

3

11.  is divisible by 9

Watch Video Solution

4n − 3n − 1

12. Using the principle of finite Mathematical Induction prove the

following: 

(v)  is divisible by .

Watch Video Solution

3.52n+ 1 + 23n+ 1 17, ∀n ∈ N

13.  upto n terms 

Watch Video Solution

1.2.3. + 2.3.4 + 3.4.5 + . . .

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

4

https://dl.doubtnut.com/l/_G4XlvIQWT9kP
https://dl.doubtnut.com/l/_Ldm1KUCqOE6m
https://dl.doubtnut.com/l/_AnxfzO7LM4EW
https://dl.doubtnut.com/l/_VjKhly0BVRoa


14. Prove That  + . . . upto n terms

Watch Video Solution

+ +
13

1

13 + 23

1 + 3

13 + 23 + 33

1 + 3 + 5

= [2n2 + 9n + 13]
n

24

15. Using the principle of finite Mathematical Induction prove that 

.

Watch Video Solution

12 + (12 + 22) + (12 + 22 + 32) + n terms = , ∀n ∈ N
n(n + 1)

2
(n + 2)

12

https://dl.doubtnut.com/l/_VjKhly0BVRoa
https://dl.doubtnut.com/l/_VzQjkw60SBLT
https://dl.doubtnut.com/l/_JSxBpAQUuklK

