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MATHEMATICAL INDUCTION

Long Answer Questions

1. Using the principle of �nite Mathematical Induction prove that

1.2.3+2.3.4+3.4.5.+………… upto n terms = n(n+1)(n+2)(n+3))/4,for all n in N

Watch Video Solution

2. Using the principle of Mathematical Induction , , prove that 

Watch Video Solution

∀n ∈ N

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

6

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2qIMNZGvGAxB
https://dl.doubtnut.com/l/_XCLeUlWtb95j


3. Show that 2+7+12……….+(5n-3)= 

Watch Video Solution

n(5n − 1)

2

4. Using the principle of �nite Mathematical Induction prove that

Watch Video Solution

12 + (12 + 22) + (12 + 22 + 32) + ....... nterms = , ∀n
n(n + 1)

2
(n + 2)

12

5. Show that 

Watch Video Solution

+ + + .......... + nterms =
1

1.3

1

3.5

1

5.7

n

2n + 1

6. Show that 

Watch Video Solution

+ + ............nterms = (2n2 + 9n + 13)
13

1

13 + 23

1 + 3

n

24

https://dl.doubtnut.com/l/_XCLeUlWtb95j
https://dl.doubtnut.com/l/_sOZFU2ekRbYg
https://dl.doubtnut.com/l/_cFQ8JtqqEAId
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7. Prove that 

Watch Video Solution

a + ar + ar2 + ....... + nterms = , r ≠ 1
a(rn + 1)

r − 1

8. Prove that

Watch Video Solution

a + (a + d) + (a + 2d) + ....... . nterms = (2a + (n − 1)d)
n

2

9. By mathematical induction, show that  is divisible by 64

for all positive integer n.

Watch Video Solution

49n + 16n − 1

10. Using the principle of Mathematical Induction, show that

 is divisible by 11, 

Watch Video Solution

2.42n+ 1 + 33n+ 1 ∀n ∈ N

https://dl.doubtnut.com/l/_fIMrxxaYce2Y
https://dl.doubtnut.com/l/_Bufl7tk7N2Ii
https://dl.doubtnut.com/l/_xw02Qv1r9pqD
https://dl.doubtnut.com/l/_yxfL8kDrJzip


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

Watch Video Solution

xn − yn

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

number.

Watch Video Solution

xm + ym

13. Using the principle of �nite Mathematical Induction prove the

following: 

(vi) .

Watch Video Solution

2 + 3.2 + 4.22 + ………. upto n terms = n.2n

https://dl.doubtnut.com/l/_yxfL8kDrJzip
https://dl.doubtnut.com/l/_IgdqvOaxqHJm
https://dl.doubtnut.com/l/_DTW8kf6TshPt
https://dl.doubtnut.com/l/_OfyPEPsIgYs1


14. Using the principle of M.I, prove that + ……… n terms =

Watch Video Solution

43 + 83 + 123

16n2(n + 1)2

15. 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

16. Using Mathematical Induction, prove that statement for all n  N  

.

Watch Video Solution

∈

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

1

5

4

7

9

2n + 1

n2

17. Prove that:  for all

Watch Video Solution

12 + 22 + 32 + + n2 >
n3

3
n ∈ N.

https://dl.doubtnut.com/l/_9U8Bou7SYBIl
https://dl.doubtnut.com/l/_xmVitGWkc9Ry
https://dl.doubtnut.com/l/_aAndh3ZwGhHH
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18. Use Mathematical induction to prove that  for 

Watch Video Solution

(1 + x)
n

> 1 + nx

n ≥ 2, x > − 1, x ≠ 0

19. Use mathematical induction to prove that  for all 

Watch Video Solution

2n − 3 ≤ 2n− 2

n ≥ 5, n ∈ N

https://dl.doubtnut.com/l/_8B3nChQm449d
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