
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

PRINCIPLE OF MATHEMATICAL INDUCTION

Solved Examples

1. If  then p(1)+p(2)+p(3) is

A. 6

B. 9

C. 14

D. None of these

Answer: C

W t h Vid S l ti

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

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qrxj1iBlPP0V


Watch Video Solution

2. By the principle of mathematical induction that for all  : 

 Write P(k+1)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n ∈ N

1 + 4 + 7 + ... + (3n − 2) = n(3n − 1)
1

2

k(3k − 1)
1

2

(k + 1)(3k)
1

2

(k + 1)(3k + 2)
1

2

(k + 1)(3k + 3)
1

2

3. Prove by the principle of mathematical induction that for all 

Watch Video Solution

n ∈ N :

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

6

https://dl.doubtnut.com/l/_qrxj1iBlPP0V
https://dl.doubtnut.com/l/_OxXMss78wWmh
https://dl.doubtnut.com/l/_DhuNCXOFIqMx
https://dl.doubtnut.com/l/_Yl9agoKEUnnK


4. According to principle of mathematical induction for all : 

 Find P(2)

A. 8

B. 9

C. 10

D. 2

Answer: B

Watch Video Solution

n ∈ N

P (n) = 13 + 23 + 33 + ... + n3 = ( )
2

n(n + 1)

2

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

for all :

Watch Video Solution

n ∈ N 1. 2 + 2. 3 + 3. 4 + ... + n(n + 1) = [ ]
n(n + 1)(n + 2)

3

https://dl.doubtnut.com/l/_Yl9agoKEUnnK
https://dl.doubtnut.com/l/_phHUZ0R36OXk


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

Watch Video Solution

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

3

7. 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

8. Using the principle of mathematical induction, prove that 

.

Watch Video Solution

+ + + … + =
1

1 ⋅ 2

1

2 ⋅ 3

1

3 ⋅ 4

1

n(n + 1)

n

(n + 1)

https://dl.doubtnut.com/l/_KIVnBNJTIQOd
https://dl.doubtnut.com/l/_HfQTMfNF4GeN
https://dl.doubtnut.com/l/_8DjAFJFINQu1


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

Watch Video Solution

+ + + =
1

3. 5

1

5. 7

1

7. 9

1

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

n

3(2n + 3)

10. 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

n(n + 4)

4(n + 1)(n + 2)

n(n + 3)

4(n + 1)(n + 2)

n(n + 3)

4(n + 4)(n + 2)

https://dl.doubtnut.com/l/_2ddnCLNVJj8h
https://dl.doubtnut.com/l/_OwXnEuOjSq6j


11. Using the principle of mathematical induction prove that 

 for all  .

Watch Video Solution

:

1. 3 + 2. 32 + 3. 33 + + n.3n =
(2n + 1)3n + 1 + 3

4
n ∈ N

12. Using the principle of mathematical induction, prove that 

.

Watch Video Solution

(1 − )(1 − )(1 − )...(1 − ) =  for all n ∈ N
1

2

1

3

1

4

1

n + 1

1

(n + 1)

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

for all :

Watch Video Solution

n ∈ N a + ar + ar2 +

.

.

.
+ arn − 1 =

a(rn − 1)

r − 1

https://dl.doubtnut.com/l/_TzYWfaH1d2mY
https://dl.doubtnut.com/l/_xfRgGPXtGZ2Y
https://dl.doubtnut.com/l/_imwzKOXGF72P


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

 for all .

Watch Video Solution

 (ab)n = anbn n ∈ N

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

seven for all .

Watch Video Solution

(n2 + n)

n ∈ N

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

for all : is a multiple of 3.

Watch Video Solution

n ∈ N n(n + 1)(n + 5)

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

divisible by (for all .

(7n − 3n)

n ∈ N)

https://dl.doubtnut.com/l/_PUZVmAyaa6Bt
https://dl.doubtnut.com/l/_pFloIZiFWyoZ
https://dl.doubtnut.com/l/_8QRsfXC97HqN
https://dl.doubtnut.com/l/_6XhtykKr1fRG


A. 3

B. 4

C. 5

D. 6

Answer: B

Watch Video Solution

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

for all : is divisible by 11.

Watch Video Solution

n ∈ N 102n − 1 + 1

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

 is divisible 25 for all 

Watch Video Solution

 2. 7n + 3. 5n − 5 n ∈ N.

https://dl.doubtnut.com/l/_6XhtykKr1fRG
https://dl.doubtnut.com/l/_WBTJPCUqcW7P
https://dl.doubtnut.com/l/_xIVM4iLfU2JY


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

divisible by  for all .

Watch Video Solution

(xn − yn)

(x − y) n ∈ N

21. Using the principle of mathematical induction ,prove that

 for all , where x>-1.

Watch Video Solution

(1 + x)n ≥ (1 + nx) n ∈ N

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

all n N

Watch Video Solution

n < 2n

∈

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

for all : .n ∈ N (2n + 7) < (n + 3)2

https://dl.doubtnut.com/l/_vO0nZCLCkjmn
https://dl.doubtnut.com/l/_pCXeAP8b8Rs9
https://dl.doubtnut.com/l/_aaIOR7R20XG0
https://dl.doubtnut.com/l/_cJXlhMxQIwvQ


Exercise 4

Watch Video Solution

24. Using the principle of mathematical induction. Prove that

.

Watch Video Solution

(12 + 22 + … + n2) >  for all values of n ∈ N
n3

3

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

for all : .

Watch Video Solution

n ∈ N 1 + 2 + 3 + ... + n < (2n + 1)
21

8

1. Using the principle of mathematical induction, prove each of the

following for all   

.

Watch Video Solution

n ∈ N

1 + 2 + 3 + 4 + … + N = N(N + 1)
1

2

https://dl.doubtnut.com/l/_cJXlhMxQIwvQ
https://dl.doubtnut.com/l/_kC0FgSzTDcBE
https://dl.doubtnut.com/l/_OrQFo0PkYYCX
https://dl.doubtnut.com/l/_qNl78MKgadPT


Watch Video Solution

2. Using the principle of mathematical induction, prove each of the

following for all   

.

Watch Video Solution

n ∈ N

2 + 4 + 6 + 8 + … + 2n = n(n + 1)

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

for all :

Watch Video Solution

n ∈ N 1 + 3 + 32 +

.

.

.
+ 3n − 1 =

(3n − 1)

2

4. Using the principle of mathmatical induction, prove each of the

following for all   

.

Watch Video Solution

n ∈ N

2 + 6 + 18 + … + 2 ⋅ 3n − 1 = (3n − 1)

https://dl.doubtnut.com/l/_qNl78MKgadPT
https://dl.doubtnut.com/l/_D7tIiQFjuLSW
https://dl.doubtnut.com/l/_03bwGwtTnb8H
https://dl.doubtnut.com/l/_PBre5tmlMX97


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

for all :

Watch Video Solution

n ∈ N + + + ... + = 1 −
1

2

1

4

1

8

1

2n

1

2n

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

for all :

Watch Video Solution

n ∈ N 12 + 32 + 52 +

.

.

.
+ (2n − 1)2 =

n(2n − 1)(2n + 1)

3

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

for all :

Watch Video Solution

n ∈ N 1. 2 + 2. 22 + 3. 22 + ... + n.2n = (n − 1)2n + 1 + 2

8. Prove by using the principle of mathemtical induction:

3.22 + 32.2 ^ 3 + … + 3n.2n + 1 = (6n − 1)
12

5

https://dl.doubtnut.com/l/_UOfQM2rDRBpB
https://dl.doubtnut.com/l/_YyqtVNz2CNuF
https://dl.doubtnut.com/l/_I2ktfVFIVKYD
https://dl.doubtnut.com/l/_D6IuwD9Jy5gv


Watch Video Solution

9. Using the principle of mathematical induction prove that

for all 

Watch Video Solution

1 + + + + + =
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + 4

1

1 + 2 + 3 + + n

2n

n +

n ∈ N

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

for all :

Watch Video Solution

n ∈ N

+ + + ... + =
1

2. 5

1

5. 8

1

8. 11

1

(3n − 1)(3n + 2)

n

(6n + 4)

11. Using the principle of mathematical induction, prove each of the

following for all 

.

W h Vid S l i

n ∈ N

+ + + … + =
1

1 ⋅ 4

1

4 ⋅ 7

1

7 ⋅ 10

1

(3n − 2)(3n + 1)

n

(3n + 1)

https://dl.doubtnut.com/l/_D6IuwD9Jy5gv
https://dl.doubtnut.com/l/_vmMxdZ5sIPSZ
https://dl.doubtnut.com/l/_3VVle0LlfK1T
https://dl.doubtnut.com/l/_u0LONrjPzc9Q


Watch Video Solution

12. Using the principle of mathmatical induction, prove each of the

following for all   

Watch Video Solution

n ∈ N

+ + + ... + =
1

1 ⋅ 3

1

3 ⋅ 5

1

5 ⋅ 7

1

(2n − 1)(2n + 1)

n

(2n + 1)

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

for all :

Watch Video Solution

n ∈ N

+ + +

.

.

.
+ =

1

2. 5

1

5. 8

1

8. 11

1

(3n − 1)(3n + 2)

n

(6n + 4)

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

for all :

W t h Vid S l ti

n ∈ N

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

1

5

4

7

9

(2n + 1)

n2

https://dl.doubtnut.com/l/_u0LONrjPzc9Q
https://dl.doubtnut.com/l/_F82q5TklYNxU
https://dl.doubtnut.com/l/_eFIYwNSI6s51
https://dl.doubtnut.com/l/_JFNZ0aRWoUNV


Watch Video Solution

15. Using the principle of mathmatical induction, prove each of the

following for all   

.

Watch Video Solution

n ∈ N

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

1

1

2

1

3

1

n

16. Using the principle of mathmatical induction, prove each of the

following for all   

 is a multiple of 6.

Watch Video Solution

n ∈ N

n(n + 1)(n + 2)

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

for all : is divisible by .

Watch Video Solution

n ∈ N x2n − y2n x + y

https://dl.doubtnut.com/l/_JFNZ0aRWoUNV
https://dl.doubtnut.com/l/_j9XIpRo2EuKz
https://dl.doubtnut.com/l/_wT1cZ0OJn3Ww
https://dl.doubtnut.com/l/_QX56JWhB8uNO


18. Using the principle of mathematical induction, prove each of the

following for all   

 is divisible by  and .

Watch Video Solution

n ∈ N

(x2n − 1) (x − 1) (x + 1)

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

for all : is a multiple of 27.

Watch Video Solution

n ∈ N 41n − 14n

20. Using the principle of mathmatical induction, prove each of the

following for all   

 is divisible by 9.

Watch Video Solution

n ∈ N

(4n + 15n − 1)

https://dl.doubtnut.com/l/_tYxwXzNktDdz
https://dl.doubtnut.com/l/_c7zPl7J9uhuJ
https://dl.doubtnut.com/l/_pskC7i4JwlXr


21. 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

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

divisible by  for all .

Watch Video Solution

(23n − 1)

7 n ∈ N

23. Using the principle of mathematical induction, prove each of the

following for all   

Watch Video Solution

n ∈ N

3n ≥ 2n

https://dl.doubtnut.com/l/_DH9AqyUjysmr
https://dl.doubtnut.com/l/_sawW6qWdSJlc
https://dl.doubtnut.com/l/_0q0rJJ5fngLd

