
MATHS

BOOKS - NAGEEN MATHS (HINGLISH)

PRINCIPLE OF MATHEMATICAL INDUCTION

Examples

1. For all natural numbers n, statement 

 is true �nd p(n+1)

A. 

B. 

C. 

D. 

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

2

n(n + 1)

2

(n + 1)(n + 2)

2

n(n − 1)

2

(n + 1)(n + 1)

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LXQLXGDB78Uo


Answer: B

View Text Solution

2. 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

3. By the principle of mathematical induction:

A. 

B. 

C. 

D. 

Answer: A

+ + + ... + =
1

1. 2

1

2. 3

1

3. 4

1

n(n + 1)

n

n + 1

n

n + 2

n

n + 3

n

n + 4

https://dl.doubtnut.com/l/_LXQLXGDB78Uo
https://dl.doubtnut.com/l/_72OEPxe3HVef
https://dl.doubtnut.com/l/_5sQZDvZuPvXg


Exercise 4

Watch Video Solution

4. , is divisible by ( if n is an odd positive number.)

A. 20

B. 24

C. 25

D. 23

Answer: B

Watch Video Solution

n(n2 − 1)

1. 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/_5sQZDvZuPvXg
https://dl.doubtnut.com/l/_qoJRGkwNMg5A
https://dl.doubtnut.com/l/_49R6ZFxZisLT


Watch Video Solution

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

 is divisible 25 for all 

Watch Video Solution

 72n + 23n− 3. 3n− 1 n ∈ N.

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

 for

all 

Watch Video Solution

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

7

81

n ∈ NB.

4. 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

https://dl.doubtnut.com/l/_49R6ZFxZisLT
https://dl.doubtnut.com/l/_Rxxd6ExTdXEA
https://dl.doubtnut.com/l/_4l0Dj6FPHvcl
https://dl.doubtnut.com/l/_ctPA3cAd08oY


5. Using the principle of mathematical induction ,prove that

 for all , where x>-1.

Watch Video Solution

(1 + x)n ≥ (1 + nx) n ∈ N

6. Using binomial theorem, prove that  is divisible by  ,

where 

Watch Video Solution

23n − 7n − 1 49

n ∈ N.

7. 

Watch Video Solution

1 + + + =
1

1 + 2

1

1 + 2 + 3

1

1 + 2 + 3 + n

2n

n + 1

8. If

then P(K+1) equals

P (n) = 1. 2.3 + 2. 3.4 + .... + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3

4

https://dl.doubtnut.com/l/_I5q79EgMMnxk
https://dl.doubtnut.com/l/_nhwkTPNwMfO0
https://dl.doubtnut.com/l/_oT3231JaC1pa
https://dl.doubtnut.com/l/_nQe9SYq8OZeZ


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

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

4

k(k + 1)(k + 2)(k + 3)(k + 4)

4

(k + 1)(k + 2)(k + 3)(k + 4)

4

9. 

Watch Video Solution

1. 2.3 + 2. 3.4 + + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

10. 

Watch Video Solution

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

4

https://dl.doubtnut.com/l/_nQe9SYq8OZeZ
https://dl.doubtnut.com/l/_0TO1qvX1HwEQ
https://dl.doubtnut.com/l/_e0fIWLOWFHia


11. Prove by PMI that

Watch Video Solution

1.2 + 2.3 + 3.4 + .... + n(n + 1) = , ∀n ∈ N
(n)(n + 1)(n + 2)

3

12. 

Watch Video Solution

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

3

13. 

Watch Video Solution

1.2 + 2.22 + 3.23 + .... . + n.2n = (n − 1)2n− 1 + 2

14. 

A. 

B. 

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

2

1

4

1

8

1

16

1

2n

1 −
1

2n

1 −
1

3n

https://dl.doubtnut.com/l/_blsPDMKLiIYc
https://dl.doubtnut.com/l/_isMpRroDbOV4
https://dl.doubtnut.com/l/_VXj5CEI8jxnu
https://dl.doubtnut.com/l/_RkA0eJBbDPm9


C. 

D. 

Answer: A

Watch Video Solution

1 −
1

4n

1 −
1

5n

15. 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

16. Using the principle of mathematical induction prove that

for all 

Watch Video Solution

+ + + + =
1

1. 2. 3

1

2. 3. 4

1

3. 4. 5

1

n(n + 1)(n + 2)

n(n + 3)

4(n + 1)(n + 2)

n ∈ N

https://dl.doubtnut.com/l/_RkA0eJBbDPm9
https://dl.doubtnut.com/l/_rKPdH8GiZaLR
https://dl.doubtnut.com/l/_huWFIfb6QB0s


17. 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

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

for all :

Watch Video Solution

n ∈ N (1 + )(1 + )(1 + )

.

.

.

1 + = (n + 1)23

1

5

4

7

9

(2n + 1)

n2

19.   

View Text Solution

(1 + )(1 + )(1 + )......(1 + )
1

1

1

2

1

3

1

n

n(n + 1)

https://dl.doubtnut.com/l/_v1lKaG1EQ7Cw
https://dl.doubtnut.com/l/_QIkwE6xliwqp
https://dl.doubtnut.com/l/_EQT5JouUgtIY


20.   

View Text Solution

12 + 32 + 52 + ....... + (2n − 1)2

=
n(2n − 1)(2n + 1)

3

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

Watch Video Solution

+ + + + =
1

1. 4

1

4. 7

1

7. 10

1

(3n − 2)(3n + 1)

n

3n + 1

22. 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)

23. Prove that 

Watch Video Solution

1 + 2 + 3 + 4....... . + N < (2n + 1)21

8

https://dl.doubtnut.com/l/_1zKOp8S7UPIC
https://dl.doubtnut.com/l/_F6xbH6CCQ3FT
https://dl.doubtnut.com/l/_jobzV2pCj1tO
https://dl.doubtnut.com/l/_3pqiINscGcOW


24. Prove that  is a multiple of 3.

Watch Video Solution

n(n + 1)(n + 5)

25. Prove by the principle of induction that for all  is

divisible by 11.

Watch Video Solution

nN,  (102n− 1 + 1)

26.  is divisible by 

Watch Video Solution

x2n− 1 + y2n− 1 x + y

27.  divisible by 

Watch Video Solution

32n+ 2 − 8n − 9 8

https://dl.doubtnut.com/l/_3pqiINscGcOW
https://dl.doubtnut.com/l/_03iqutQdHNwN
https://dl.doubtnut.com/l/_UQwB6Rzf36PM
https://dl.doubtnut.com/l/_Q7PvbRwT91jD
https://dl.doubtnut.com/l/_IYPg7JOAMoCZ
https://dl.doubtnut.com/l/_0A4IowVXDCMh


Exercise 4 1

28.  is a multiple of 

Watch Video Solution

41n − 14n 27

29. Prove the following

Watch Video Solution

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

1. 

A. 

B. 

C. 

D. 

1 + 3 + 32 + .... + 3n− 1 =

(3n − 1)

2

(32n − 1)

2

(3n + 1)

2

(32n + 1)

2

https://dl.doubtnut.com/l/_0A4IowVXDCMh
https://dl.doubtnut.com/l/_yv4K3cFJFpir
https://dl.doubtnut.com/l/_1iyT92t7vDrn


Answer: A

View Text Solution

https://dl.doubtnut.com/l/_1iyT92t7vDrn

