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MATHEMATICAL INDUCTION

Examples

1. Prove the following by using the principle of mathematical

induction for all  :- .

Watch Video Solution

n ∈ N 13 + 23 + 33 + ... + n3 = ( )
2

n(n + 1)

2

2. Prove the following by using the principle of mathematical

induction for all  :-n ∈ N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8L3QrmCLb4T6
https://dl.doubtnut.com/l/_ryNEvbELB8VT


.

Watch Video Solution

1.2.3 + 2.3.4 + ... + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

3. Prove the following by using the principle of mathematical

induction for all  :-

.

Watch Video Solution

n ∈ N

1.2.3 + 2.3.4 + ... + n(n + 1)(n + 2) =
n(n + 1)(n + 2)(n + 3)

4

4. Prove by mathematical induction that

.

Watch Video Solution

n

∑
r= 0

rnCr = n.2n− 1, ∀n ∈ N

5. Use the principle of mathematical induction to show that

 divisible by 19 for all natural numbers n.52n+ 1 + 3n+ 2.2n− 1

https://dl.doubtnut.com/l/_ryNEvbELB8VT
https://dl.doubtnut.com/l/_I3PrtUhYvgsh
https://dl.doubtnut.com/l/_0YKP21RPmreG
https://dl.doubtnut.com/l/_cnERzmjhWAki


Watch Video Solution

6. Use the principle of mathematical induction to show that 

is divisble by  for all natural numbers n.

Watch Video Solution

an − bn)

a − b

7. If �rst term is 3 and common ratio is 3 then �nd the 6th term of G.P

Watch Video Solution

8. Using mathematical induction prove that  is divisible

by 

Watch Video Solution

n3 − 7n + 3

3, ∀n ∈ N

https://dl.doubtnut.com/l/_cnERzmjhWAki
https://dl.doubtnut.com/l/_FfRoa2KIspdk
https://dl.doubtnut.com/l/_a88xT0grI64u
https://dl.doubtnut.com/l/_qCfYOXzTDd3w


9. , then show by

mathematical induction 

Watch Video Solution

if a + b = c + d and a2 + b2 = c2 + d2

an + bn = cn + dn

10. Evaluate

Watch Video Solution

I = ∫
0

( )dx

π

4 sinx

sinx cos2 x

11. Given that  and , then prove

that  for all positive integer of 

Watch Video Solution

un+ 1 = 3un − 2un− 1, u0 = 2, u1 = 3

un = 2n + 1 n

12. How many numbers between 99 to 999 which are divisible by 11.

Watch Video Solution

https://dl.doubtnut.com/l/_quih0jVu2WxE
https://dl.doubtnut.com/l/_wb8Qd9lLKjlp
https://dl.doubtnut.com/l/_lvSl36ebH5GE
https://dl.doubtnut.com/l/_QSX0JlWSa0a7


13. If p is a natural number, then prove that  is

divisible by  for every positive integer n.

A. P

B. 

C. 

D. 

Answer:

Watch Video Solution

pn+ 1 + (p + 1)2n− 1

p2 + p + 1

P 2 + P

P 2 + P + 1

P 2 − 1

14. Let P(n) denote the statement that  is odd . It is seen that 

 is true for all

A. 

n2 + n

P (n) ⇒ P (n + 1), P (n)

n > 1

https://dl.doubtnut.com/l/_QSX0JlWSa0a7
https://dl.doubtnut.com/l/_Ud5oLIiBlbvu
https://dl.doubtnut.com/l/_UPkVcifpPMsS


B. 

C. 

D. None of these

Answer:

Watch Video Solution

n

n > 2

15. For a positive integer  let

 Then

A. 

B. 

C. 

D. 

Answer: D

n

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

2

1

3

1

4

1

(2n) − 1

a(100) > 100

a(100) < 200

a(200) ≤ 100

a(200) > 100

https://dl.doubtnut.com/l/_UPkVcifpPMsS
https://dl.doubtnut.com/l/_hS1CwtvFcxKO


Watch Video Solution

16. Let . Then which of

the following is true ?

A. Principle of mathematical induction can be used to prove the

formula

B. 

C. 

D. S(1) is correct

Answer:

Watch Video Solution

S(k) = 1 + 3 + 5 + ... + (2k − 1) = 3 + k2

S(k) ⇒ S(k + 1)

S(k) ⇒ S(k + 1)

17.  is divisible by 10n + 3(4n+ 2) + 5 (n ∈ N)

https://dl.doubtnut.com/l/_hS1CwtvFcxKO
https://dl.doubtnut.com/l/_otQD13Q3GYeu
https://dl.doubtnut.com/l/_bg4GRIpZmR9j


A. 7

B. 5

C. 9

D. 8

Answer:

Watch Video Solution

18. Statement-1 For all natural number n,

 Statement -2 For all natural numbers , 

 .

A. Statement -1 is true , Statement -2 is true Statement -2 is correct

explanation for Statement -1.

B. Statement -1 is true , Statement -2 is true , Statement -2 is not

the correct explanation for Statement -1

1 + 2 + .... + n < (2n + 1)2

(2n + 3)2 − 7(n + 1) < (2n + 3)3

https://dl.doubtnut.com/l/_bg4GRIpZmR9j
https://dl.doubtnut.com/l/_KZVbnEhOs2Ia


C. Statement-1 is true , Statement-2 is false

D. Statement-1 is false , Statement -2 is true .

Answer: B

Watch Video Solution

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

for all 

A. Statement -1 is true , Statement -2 is true Statement -2 is correct

explanation for Statement -1.

B. Statement -1 is true , Statement -2 is true , Statement -2 is not

the correct explanation for Statement -2

C. Statement-1 is true , Statement-2 is false

D. Statement-1 is false , Statement -2 is true .

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

7
81

n ∈ NB.

https://dl.doubtnut.com/l/_KZVbnEhOs2Ia
https://dl.doubtnut.com/l/_R2c1IrSuLKNu


Answer: C

Watch Video Solution

20. Using the principle of mathematical induction to show that

 is divisible by 27 for all n.

Watch Video Solution

41n − 14n

21. Using mathematical induction , show that  is a

multiple of .

Watch Video Solution

n(n + 1)(n + 5)

3

22. Using the principle of mathematical induction to show that

 is divisible by 27 for all n.

Watch Video Solution

41n − 14n

https://dl.doubtnut.com/l/_R2c1IrSuLKNu
https://dl.doubtnut.com/l/_cViQAQA1Ayc5
https://dl.doubtnut.com/l/_W5OcWZWd1xV4
https://dl.doubtnut.com/l/_qsISG8TxJyN1


23. Use the principle of mathematical induction to prove that for all

  

  

when the LHS contains  radical signs.

Watch Video Solution

n ∈ N

√2 + √2 +√2 + ... + ... + √2 = 2 cos( )
π

2n+ 1

n

24. Using the principle of mathematical induction to show that

 is divisible by 27 for all n.

Watch Video Solution

41n − 14n

25. Evaluate 

Watch Video Solution

∫
π / 2

0
dx

sinx

sinx

https://dl.doubtnut.com/l/_qsISG8TxJyN1
https://dl.doubtnut.com/l/_ILhHar8sxhtQ
https://dl.doubtnut.com/l/_xf9fgAIpUg8t
https://dl.doubtnut.com/l/_MGdKE0tqE39Q


Mathematical Induction Exercise 1 Single Option Correct Tpye Questions

26. Show that for all .  

  

where'a' is �xed positive number and n radical signs are taken on LHS.

Watch Video Solution

n ∈ N

√a + √a +√a + .... + √a <
1 + √(4a + 1)

2

27. Prove that 

Watch Video Solution

n

∑
r= 0

^ nCr sin rx cos(n − r)x = 2n− 1 sin(nx).

1. If  having n radical signs then by

methods of mathematical induction which is true

A. 

an = √7 +√7 + √7 + ....... )

an > 7, ∀n ≥ 1

https://dl.doubtnut.com/l/_1pK9QEnQ687O
https://dl.doubtnut.com/l/_yW2laMSX1tg8
https://dl.doubtnut.com/l/_02hKM0PpW87h


B. 

C. 

D. 

Answer:

Watch Video Solution

nn > 3, ∀n ≥ 1

an < 4, ∀n ≥ 1

an < 3, ∀n ≥ 1

2. if  �nd the value of 

Watch Video Solution

2x − 2y = 10 x − y

3. Prove the following by using the principle of mathematical

induction for all  :- 

Watch Video Solution

n ∈ N (2n + 7) < (n + 3)2.

https://dl.doubtnut.com/l/_02hKM0PpW87h
https://dl.doubtnut.com/l/_x4SDLJ6pDkjG
https://dl.doubtnut.com/l/_BviYmxvho12w


Exercise Statement I And Ii Type Questions

1. If  �nd the common di�erence and 5th term of A.P

Watch Video Solution

a1 = 1, a2 = 5

2. Statement -1 for all natural numbers n ,  is divisible

by 24. 

Statement -2 if f(x) is divisible by x, then  is divisible

by .

A. Statement -1 is true , Statement -2 is true, Statement -2 is

correct explanation for Statement -2

B. Statement -1 is true , Statement -2 is true , Statement -2 is not

correct explanation for Staement -2

C. Statement -1 is true , Statement -2 is false

D. Statement -1 is false , Statement - 2 is true.

2.7n + 3.5n − 5

f(x + 1) − f(x)

x + 1, ∀x ∈ N

https://dl.doubtnut.com/l/_FyL1HqoJPPw3
https://dl.doubtnut.com/l/_toYApWrPqIn0


Answer:

Watch Video Solution

3. Statement -1 For all natural numbers n , 

upto n terms  , 

Statement-2 , for 

 .

A. (a)Statement -1 is true , Statement -2 is true, Statement -2 is

correct explanation for Statement -1

B. (b)Statement -1 is true , Statement -2 is true , Statement -2 is not

correct explanation for Staement -1

C. (c)Statement -1 is true , Statement -2 is false

D. (d)Statement -1 is false , Statement - 2 is true.

Answer:

0.5 + 0.55 + 0.555 + ......

= {n − (1 − )}
5

9

1

9

1

10n

a + ar + ar2 + .... + arn− 1 =
a(1 − rn)

(1 − r)

0 < r < 1

https://dl.doubtnut.com/l/_toYApWrPqIn0
https://dl.doubtnut.com/l/_AOp6D1aKavz5


Exercise Subjective Type Questions

Watch Video Solution

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

 is divisible 133 for all 

Watch Video Solution

 11n+ 2 + 122n+ 1 n ∈ N.

2. Show that  is divisible by 42 .

Watch Video Solution

n7 − n

3. Prove that  is divisible by 32 .

Watch Video Solution

32n + 24n − 1

https://dl.doubtnut.com/l/_AOp6D1aKavz5
https://dl.doubtnut.com/l/_iBwdsj8cQfi1
https://dl.doubtnut.com/l/_xi8Wg1X6n4WK
https://dl.doubtnut.com/l/_dCcQKJOW8NL7
https://dl.doubtnut.com/l/_ogAPaQRN4AYs


4. Prove using mathematical induction:-  is divisible

by  for all natural numbers

Watch Video Solution

n(n + 1)(n + 5)

6

5. Prove that  is divisible by 32 .

Watch Video Solution

32n + 24n − 1

6. Prove the following by using the principle of mathematical

induction for all  :-  is divisible by .

Watch Video Solution

n ∈ N x2n − y2n x + y

7. Prove by induction that if  is a positive integer not divisible by ,

then  is divisible by .

Watch Video Solution

n 3

32n + 3n + 1 13

https://dl.doubtnut.com/l/_ogAPaQRN4AYs
https://dl.doubtnut.com/l/_oKS4AxP942i6
https://dl.doubtnut.com/l/_boJJV8V8qZJG
https://dl.doubtnut.com/l/_eLprXcGcgHuD


Watch Video Solution

8. Prove that the product of three consecutive positive integers is

divisible by .

Watch Video Solution

6

9. Find the sum of A.P �rst term 3 and common di�erence 2 and n=5

Watch Video Solution

10. When the square of any odd number, greater than 1, is divided by

8, it always leaves remainder

Watch Video Solution

https://dl.doubtnut.com/l/_eLprXcGcgHuD
https://dl.doubtnut.com/l/_4oGIwSvwIP1P
https://dl.doubtnut.com/l/_3ueQA0KFWPUp
https://dl.doubtnut.com/l/_E8JUaUbAGJkB


11. Prove the following by using induction for all .

Watch Video Solution

n ∈ N

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

2

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

Watch Video Solution

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

6

13. 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

https://dl.doubtnut.com/l/_XGQtOvspI0yW
https://dl.doubtnut.com/l/_QP04ZLhHkCDd
https://dl.doubtnut.com/l/_KECZgBHLQWHW


14. If �rst term is 3 and common ratio is 3 then �nd the 6th term of

G.P

Watch Video Solution

15. The third term of a GP is 3. What is the product of the �rst �ve

terms?

Watch Video Solution

16. If First term of G.P is 1 and common ratio '1/2' then �nd the in�nite

sum of G.P

Watch Video Solution

https://dl.doubtnut.com/l/_21fvbnn48z0J
https://dl.doubtnut.com/l/_KqqMHwzmJ6L9
https://dl.doubtnut.com/l/_fMCYUfPkB820


17. Let  and for . Then

prove by induction that .

Watch Video Solution

a0 = 2, a1 = 5 n ≥ 2, an = 5an− 1 − 6an− 2

an = 2n + 3n ∀n ∈ Z +

18. If , then prove by induction that 

.

Watch Video Solution

a1 = 1, an+ 1 = an, a ≥ 1
1

n + 1

an+ 1 = n ∈ N
1

(n + 1) !

19. if a,b,c,d,e and f are six real numbers such that

  and 

 , prove by mathematical induction that 

.

Watch Video Solution

a + b + c = d + e + f a2 + b2 + c2 = d2 + e2 + f 2

a3 + b3 + c3 = d3 + e3 + f 3

an + bn + cn = dn + en + fn ∀n ∈ N

https://dl.doubtnut.com/l/_oq4iDe2kRGHR
https://dl.doubtnut.com/l/_crQ8v5sRqBEB
https://dl.doubtnut.com/l/_J0J8v6YXp56Z
https://dl.doubtnut.com/l/_qBP1NIM6Hl9m


Exercise Questions Asked In Previous 13 Years Exam

20. The sum of the �rst ten terms of an AP is four times the sum of

the �rst �ve terms, the ratio of the �rst term to the common

di�erence is

Watch Video Solution

1. If  Find the sum of �rst 24th

term of that A.P?

Watch Video Solution

t₁ + t₅ + t15 + t₁₀ + t₂₀ + t₂₄ = 225

2. Statement -1 For each natural number  is

divisible by 7. 

Statement -2 For each natural number  is divisible by 7.

A. Statement-1 is false , Statement-2 is true

n, (n + 1)
7

− n7 − 1

n, n7 − n

https://dl.doubtnut.com/l/_qBP1NIM6Hl9m
https://dl.doubtnut.com/l/_eyIQDaeYZQVt
https://dl.doubtnut.com/l/_3ARvFOQTTtnv


B. Statement-1 is true , Statement-2 is true , Statement-2 is correct

explanation for Statement-1

C. Statement-1 is true , Statement-2 is true , Statement-2 is not a

correct explanation for Statement-1

D. Statement-1 is true , Statement-2 is false

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_3ARvFOQTTtnv

