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PRINCIPLE OF MATHEMATICAL INDUCTION

Examples

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

for all :

Watch Video Solution

n ∈ N 13 + 23 + 33 +

.
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2. Using the principle of mathematical induction prove that

for all 
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZKpa8vwEP8ES
https://dl.doubtnut.com/l/_N9oJXqQTv0Tc


Watch Video Solution

3. 

Watch Video Solution

1.3 + 2.32 + 3.33 + . . . + n.33 =
(2n − 1)3n + 1 + 3

4

4. Using principle of mathematical induction, prove that for all

 is a multiple of 3.

Watch Video Solution

n ∈ N, n(n + 1)(n + 5)

5. Prove the following by using the principle of mathematical induction

for all : is divisible by 8.

Watch Video Solution

n ∈ N 32n + 2 − 8n − 9

https://dl.doubtnut.com/l/_N9oJXqQTv0Tc
https://dl.doubtnut.com/l/_mQmSlxN5iZew
https://dl.doubtnut.com/l/_PQvDs0MHS0v4
https://dl.doubtnut.com/l/_IGg0A364YYzA


6. Using the principle of mathematical induction , prove that for , 

 is a multiple of 27.

Watch Video Solution

n ∈ N

41n − 14n

7. Prove the following by using the principle of mathematical induction

for all : .

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2

8. Using the principle of mathematical induction , prove that for

.

Watch Video Solution

n ∈ N, + + + ……. + > 1
1

n + 1

1

n + 2

1

n + 3

1

3n + 1

9. A sequence  is de�ned by letting  and 

, for all natural numbers . Show that  for natural

a1, a2, a3, . . . a1 = 3 ak = 7ak − 1

k ≤ 2 an = 3 ⋅ 7n − 1

https://dl.doubtnut.com/l/_3pFuA9GRI0O1
https://dl.doubtnut.com/l/_ZKQ5KBZy7cNe
https://dl.doubtnut.com/l/_PqLaL19QULNT
https://dl.doubtnut.com/l/_e327fHpVXjTU


numbers.

Watch Video Solution

10. Let

and . Using mathematical

induction , prove that 

(a) 

(b) 

View Text Solution

An = a1 + a2 + …… + an, Bn = b1 + b2 + b3 + …. + bn, Dn = c1 + c2 +

cn = a1bn + a2bn − 1 + ……. + anb1Aan ∈ N

Dn = a1Bn + a2Bn − 1 + ..... + anB1 = b1An + b2An − 1 + ...... + bnA1 ∀n

D1 + D2 + ...... + Dn = A1Bn + A2Bn − 1 + ..... + AnB1 ∀n ∈ N

11. Let  for . Use

mathematical induction to such that :

 for all .

Watch Video Solution

U1 = 1, U2 = 1 and Un + 2 = Un + 1 + Un n ≥ 1
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n ≥ 1

https://dl.doubtnut.com/l/_e327fHpVXjTU
https://dl.doubtnut.com/l/_55P8NiREV9CW
https://dl.doubtnut.com/l/_fM4AFG4VjgBm


Exercise

12. If p is a �xed positive integer, prove by induction that

 is divisible by  for all .

Watch Video Solution

pn + 1 + (p + 1)2n − 1
P 2 + p + 1 n ∈ N

13. Let  for . Use mathematical induction to

prove that

where  is a natural number. [You may use the fact that 

, where  and 

.

View Text Solution

0 < Aiπ i = 1, 2, ……n

sin A1 + sin A2 + ….. + sin An ≤ n sin( )
A1 + A2 + …… + An

n

n ≥ 1

p sin x + (1 − p)sin y ≤ sin[px + (1 − p)y] 0 ≤ p ≤ 1

0 ≤ x, y ≤ π

https://dl.doubtnut.com/l/_fM4AFG4VjgBm
https://dl.doubtnut.com/l/_OnszrApVpjBJ
https://dl.doubtnut.com/l/_vvXqpYflUj4x


1. 

Watch Video Solution

1.3 + 3.5 + 5.7 + . . . + (2n − 1)(2n + 1) =
n(4n2 + 6n − 1)

3

2. Using the principle of mathematical induction prove that

for all 

Watch Video Solution
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n(n + 1)(n + 2)

n(n + 3)

4(n + 1)(n + 2)

n ∈ N

3. Using the principle of mathematical induction, prove that  is

divisible by  for all 

Watch Video Solution

(23n − 1)

7 n ∈ N.

4. Using the principle of mathematical induction. Prove that  is

divisible by (x-y) for all .

(xn − yn)

n ∈ N

https://dl.doubtnut.com/l/_4gDZkZVWEUt3
https://dl.doubtnut.com/l/_WWHvizxlwV9E
https://dl.doubtnut.com/l/_TqDHKk1BPwu5
https://dl.doubtnut.com/l/_CZR1uAugbwAT


Watch Video Solution

5. 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

6. Prove by the principle of mathematical induction that 

is a natural number for all 

Watch Video Solution

+ +
n5

5
n3

3
7n

15

n ∈ N.

7. Using principle of mathematical induction, prove that  is

divisible by  for any natural number n.

A. 

B. 

74n

− 1

22n + 3

22n

22k + 5

https://dl.doubtnut.com/l/_CZR1uAugbwAT
https://dl.doubtnut.com/l/_NUMr4P8hqJHu
https://dl.doubtnut.com/l/_XO82eBQnIj1t
https://dl.doubtnut.com/l/_4Qlek0C25F7w


C. 

D. 

Answer: B

Watch Video Solution

32n

2n + 3

8. Prove by mathematical induction that  and n have the same unit

digit for any natural number n.

View Text Solution

n5

9. 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

https://dl.doubtnut.com/l/_4Qlek0C25F7w
https://dl.doubtnut.com/l/_U6PtrxQxunLE
https://dl.doubtnut.com/l/_J8DL5ReUSYWd

