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PRINCIPLE OF MATHEMATICAL INDUCTION

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

forallm e N

3" -1
2

14+3+32+.. ... ... +3 =

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
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2. Prove the following by using the principle of mathematical induction

forallm e N

2
nin +1
B+ 4383+ 0= <%>

° Watch Video Solution

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

forallmn e N
R S 1 N N 1 2
(1+2)  (1+2+3 7 1+24+3+..... +n n+1

° Watch Video Solution

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

forallm e N

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

1.23. +234+.... +n(n+1)(n+2) = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_okGfWb3Q4yoX
https://dl.doubtnut.com/l/_L3C1t4XATWSh
https://dl.doubtnut.com/l/_0gFTC8zW4c7M
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5. Prove the following by using the principle of mathematical induction

forallm e N

(2n — 1)3" "1 43

1.3+232+33%+.......... +n3" = 1

° Watch Video Solution

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

forallm € N

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

1.24+234+34+....... +n.(n+1) =

° Watch Video Solution

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

forallm € N
n(4n2 + 6n — 1)

1.34+35+56.7+...... +(2n—-1)(2n+1) = 3

° Watch Video Solution



https://dl.doubtnut.com/l/_AQElZ0BiY699
https://dl.doubtnut.com/l/_RPihmaSzvCtW
https://dl.doubtnut.com/l/_kMDYbcHeg93S

8. Prove the following by using the principle of mathematical induction
foralln e N

1.24+222 432+, 402" = (n—1)2""1 42

° Watch Video Solution

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

forallm e N
1_|_1+1+ n 1 _q 1
5 1 3 o = o

° Watch Video Solution

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

foralln e N
LN SR S . 1 n
25 58 811 T " 3p—1)(3n+2)  (6n+4)

° Watch Video Solution



https://dl.doubtnut.com/l/_eFiKCczUyqxw
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11. Prove the following by using the principle of mathematical induction

forallmn € N
1 1 1 1 n(n + 3)
+ + + ... + =
1.2.3 2.3.4 3.4.5 n(n + 1)(n + 2) 4n+1)(n+2)

° Watch Video Solution

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

forallm e N
a(r™ — 1)

at+ar+arl+....... +ar" 1l = —

° Watch Video Solution

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

forallm e N

<1+%)<1+%><1+%>x ...... ><(1+(2nn—;r1)>:(fn,+1)2

° Watch Video Solution



https://dl.doubtnut.com/l/_VKRtjW8Zgy5h
https://dl.doubtnut.com/l/_zZ523xSymlk2
https://dl.doubtnut.com/l/_XAGzMYEKOwEW
https://dl.doubtnut.com/l/_NBxPFYbXWtRd

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

forallm e N

(D) (2 (0 D) ) e

o Watch Video Solution

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

forallm e N

n(2n — 1)(2n + 1)
3

4324554+ (20 -1 =

° Watch Video Solution

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

forallm € N
S + . S —
14 47 710 777 (3n—-2)(3n+1) 3n+1

o Watch Video Solution
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17. Prove the following by using the principle of mathematical induction

forallm e N

1 1 1 1 n

35 757 79 T ntl)(@n+3)  32n+3)

° Watch Video Solution

18. Prove the following by using the principle of mathematical induction
forallm € N

1 2
L4243+ +n < 220 +1)

° Watch Video Solution

19. Prove the following by using the principle of mathematical induction
foralln € N

n(n+1)(n+5) is a multiple of 3

° Watch Video Solution
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20. Prove the following by using the principle of mathematical induction
forallm € N

10>~ 4 1is divisible by 11.

° Watch Video Solution

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

forallm e N

22 — y*™ is divisible by x + y .

° Watch Video Solution

22. Prove the following by using the principle of mathematical induction
foralln € N

322 _ 8n — 9is divisible by 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_uG2wesc9c7Wz
https://dl.doubtnut.com/l/_Ia3RlGWFhCiN
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23. Prove the following by using the principle of mathematical induction
forallm € N

41" — 14" is a multiple of 27.

0 Watch Video Solution

24.Prove the following by using the principle of mathematical induction
foralln € N

(2n+7) < (n+3)°

° Watch Video Solution

Practice Work

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

forallm € N

L1 .t N 1 . n
13 35 57 77 (2n—1)(2n+1) 2n+1

[ - 1


https://dl.doubtnut.com/l/_8rHZd20Uf1Qd
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| @Y Watch Video Solution J

2. Prove the following by using the principle of mathematical induction
foralln e N

14+2+22 4., 42 =9t _1q

° Watch Video Solution

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

forallm e N

1 1 1 1 1 1 1 1y n+1 > 9
57 32 2 == o n >

° Watch Video Solution

4. Prove the following by using the principle of mathematical induction
forallm € N

3x6+6x94+9x12+..... +(3n)(3n+3) =3n(n+1)(n+2)

s ]


https://dl.doubtnut.com/l/_s3BoF6u4FHzF
https://dl.doubtnut.com/l/_2qIyb5fHkUBL
https://dl.doubtnut.com/l/_p1p0d0oTKdfw
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| ¥ Watch Video Solution ]

5. Prove the following by using the principle of mathematical induction
foralln € N

a+(a+d+(at2d)+..... —I—(a—l—(n—l)d):%[2a+(n—1)d]

° Watch Video Solution

6. Prove the following by using the principle of mathematical induction
foralln e N

4+8+12+....... +4n=2n(n+1)

° Watch Video Solution

7. Prove the following by using the principle of mathematical induction
foralln e N

7" — 3" is divisible by 4.

I ° Watch Video Solution
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8. Prove the following by using the principle of mathematical induction
foralln € N

23" _ 1 s divisible by 7.

o Watch Video Solution

9. Prove the following by using the principle of mathematical induction
foralln € N

32" when divided by 8, the ramained is always 1.

° Watch Video Solution

10. Prove the following by using the principle of mathematical induction
forallm € N

10" + 3.4" "% + 5is divisible by 9.

° Watch Video Solution
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11. Prove the following by using the principle of mathematical induction
foralln €¢ N
The sum of the cubes of three consecutive natural numbers is divisible

by 9.

° Watch Video Solution

12. Prove the following by using the principle of mathematical induction
foralln € N

2.7" + 3.5" — 5is divisible by 24.

° Watch Video Solution

13. Prove the following by using the principle of mathematical induction
forallm € N

11" 72 4 12*" "1 is divisible by 133.

| o WAL _ L vl e~_ 1.8
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14. Prove the following by using the principle of mathematical induction
foralln € N

n(n + 1)(2n + 1) is divisble by 6.

° Watch Video Solution

15. Prove the following by using the principle of mathematical induction
forallm € N

(2n+1) <2",n >3

o Watch Video Solution

16. Prove the following by using the principle of mathematical induction
foralln € N

3" > "

o Watch Video Solution



https://dl.doubtnut.com/l/_lu1WhgDWuT5H
https://dl.doubtnut.com/l/_JV2uDrV3vy0u
https://dl.doubtnut.com/l/_wKQOIyy9UxNZ
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17. Prove the following by using the principle of mathematical induction
foralln e N

(1+2)" < (1+nz)

° Watch Video Solution

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

foralln ¢ N
1 1 Nl 13 1
ntl nxz2 v T "

° Watch Video Solution

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

foralln €¢ N

° Watch Video Solution



https://dl.doubtnut.com/l/_QxCUibSimi8a
https://dl.doubtnut.com/l/_ZfN13BxL9J18
https://dl.doubtnut.com/l/_H6dE9w6SxSW2
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20. Prove the following by using the principle of mathematical induction

forallm e N
1+1—|—1—|— ! + + L <2 1 > 2
Z 5 ]__6 BT F %,n_

° Watch Video Solution

Textbook Based Mcqs

1.For P(n):2" < nl.... Is true

A. P(1)
B. P(2)
C.AnyP(n),n € N

D. P(4)

Answer: D

| ° Wiak~hh \NtAdAA CAliikian
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B. P(3)
C. P(10)

D.P(k) = P(k+1),k € N

Answer: D

o Watch Video Solution

(n+1)(n+2)

5 ,n € N.

331+243+....... +(n+1) =

A.For P(1) ,LHS =7 =R.HS.
B. For P(1) ,LHS =3 =R.HS.

C. P(k) = P(k + 1),k € Nis not true


https://dl.doubtnut.com/l/_cb9biqhWk8ZQ
https://dl.doubtnut.com/l/_aT2bpF8LkPhV
https://dl.doubtnut.com/l/_0BssDPX2Jq7Q

D.By the principle of mathematical induction P(n) is true for all

n € N .Which is not true .

Answer: B

° Watch Video Solution

4. If....is true and P(k) is true = P(k+1) is true, k > — 1, then for all
n € NU{0, — 1}, P(n) is true.

A. P(-1)

B. P(0)

C.P(1)

D. P(2)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0BssDPX2Jq7Q
https://dl.doubtnut.com/l/_B3h344GImlBl
https://dl.doubtnut.com/l/_nxAxwgdlO4oa

5.P(n):2%" 4 1is a prime number . For n = ........ , it is not true .

Al
B.2
C.O

D.5

Answer: D

° Watch Video Solution

6.P(n):2" — 1,forn = ... it is a prime number.

B.3
C.4

D.8


https://dl.doubtnut.com/l/_nxAxwgdlO4oa
https://dl.doubtnut.com/l/_qDEU2Zq23nMM

Answer: B

° Watch Video Solution

7.P(n): n?> —n +41,forn=....,itis not prime number .

Al
B.2
C.3

D. 41

Answer: D

o Watch Video Solution

8.P(n):2n + 1,forn = ... it is not a prime number.

Al


https://dl.doubtnut.com/l/_qDEU2Zq23nMM
https://dl.doubtnut.com/l/_0uMagaKYArVb
https://dl.doubtnut.com/l/_OETFZTwa3wR1

B.2

C.3

D.4

Answer: D

o Watch Video Solution

9.P(n):4n 4+ 1,forn = ... it is not a prime number

Al
B.3

C.7

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OETFZTwa3wR1
https://dl.doubtnut.com/l/_7V6mjZpbxQFX

10. P(n): 2" > n?, for n =.....it is true.

A2
B.3
C.4

D.5

Answer: D

o Watch Video Solution

Textbook Illustrations For Pratice Work

1. For all n > 1, prove that,

nin-+1)(2n + 1
1242243240424+ ....... +n?= ( )6( )

o Watch Video Solution



https://dl.doubtnut.com/l/_Ky7zuTPmHppH
https://dl.doubtnut.com/l/_wvkeNLp5fHyr
https://dl.doubtnut.com/l/_loX7YfTM69rH

2. Prove that 2" > n for all positive integers n.

o Watch Video Solution

3.Foralln > 1, prove that,
1 1 1 1 n

12 723 32" Tty ntl

o Watch Video Solution

4. For every positive integer n, prove that 7" — 3" is divisible by 4.

o Watch Video Solution

5. Prove that (14 z)" > (1 + nz), f or all natural number n, where

> —1

° Watch Video Solution



https://dl.doubtnut.com/l/_loX7YfTM69rH
https://dl.doubtnut.com/l/_gJvBjdHSEHIg
https://dl.doubtnut.com/l/_UdCCLKga2BON
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6. Prove the following by using the principle of mathematical induction
foralln € N

2.7" + 3.5" — 5is divisible by 24.

° Watch Video Solution

3

7.Prove that, 12 + 22 +..... +n? > %,nEN

° Watch Video Solution

8. Prove the rule of exponents (ab)" = a™b" by using principle of

mathematical induction for every natural number.

o Watch Video Solution

Ncert Exemplar Problems Short Answer Type Questions



https://dl.doubtnut.com/l/_1fmafQdWdZRd
https://dl.doubtnut.com/l/_esregywuwZNL
https://dl.doubtnut.com/l/_MZAIs1CbwF4f

1. Give an example of a statement P(n) which is for all n > 4 but P(1) ,P(2)

and P(3) are not true, justify your answer.

° Watch Video Solution

2. Give an example of a statement P(n) which is true for all n , justify your

answer.

° Watch Video Solution

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

4" — 1is divisible by 3, for each natural number n .

° Watch Video Solution

4. Prove the statement by the principle of mathematical induction :

23" _ 1 s divisible by 7, for all natural numbers n .



https://dl.doubtnut.com/l/_JAxacf1rciKj
https://dl.doubtnut.com/l/_7SLaInbc7oPq
https://dl.doubtnut.com/l/_J08HXaPBB8Bw
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| ° Watch Video Solution

5. Prove the statement by the principle of mathematical induction :

n3 — Tn + 3is divisible by 3, for all natural number n .

° Watch Video Solution

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

3% _ 1is divisible by 8, for all natural number n.

° Watch Video Solution

7. Prove the statement by the principle of mathematical induction :

For any natural numbers n, 7" — 2" is divisible by 5.

° Watch Video Solution
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8. Prove the statement by the principle of mathematical induction :
For any natural numbers n, ™ — y" is divisible by x -y , where x and y

any integers with x # y

0 Watch Video Solution

9. Prove each of the statements by the principle of mathematical

induction :

n® — nis divisible by 6, for each natural numbern > 2. Vn > 2

° Watch Video Solution

10. Prove each of the statements by the principle of mathematical
induction :

n(n2 + 5) is divisible by 6, for each natural number n.

o Watch Video Solution



https://dl.doubtnut.com/l/_YagxTqIQFa82
https://dl.doubtnut.com/l/_TQe3pINYRm3i
https://dl.doubtnut.com/l/_WcfI0seBrhf1
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1. Prove each of the statements by the principle of mathematical
induction :

n? < 2", for all natural numbers n > 5

° Watch Video Solution

12. Prove each of the statements by the principle of mathematical

induction :

2n < (n + 2)! for all natural numbern .

° Watch Video Solution

13. Prove each of the statements by the principle of mathematical

induction :

\/_< L + 1 + L + + 1 f Il tural b

n ——, for all natural numbers
VI V2 3 NG

n > 2

° Watch Video Solution



https://dl.doubtnut.com/l/_mo9OSRkESyY7
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https://dl.doubtnut.com/l/_uAfgLZ1ZHi5Q

14. Prove each of the statements by the principle of mathematical
induction :

24+44+6+...+2n=mn?+ nforall natural numbers n .

° Watch Video Solution

15. Prove each of the statements by the principle of mathematical
induction :

1+2+2%+..... +2" = 2" _ 1 forall natural numbers n .

° Watch Video Solution

16. Prove each of the statements by the principle of mathematical
induction :

1+54+9+...... + (4n — 3) = n(2n — 1) for all natural numbers n .

° Watch Video Solution



https://dl.doubtnut.com/l/_2TwCqefPk3EJ
https://dl.doubtnut.com/l/_c3E0kpxgHLPV
https://dl.doubtnut.com/l/_DbG3GSeg3lYh

Ncert Exemplar Problems Long Answer Type Questions

1. Use the principle of mathematical induction :
A sequence aj,as,as,...... is defined by letting a; =3 and
ap = Tay_1, for all natural numbers k > 2 . Show that a,, = 3.7" "1, for

all natural numbers .

° Watch Video Solution

2. Use the principle of mathematical induction :
A sequence by, by, bs,..... Is defined by letting by = 5 and by =4+ b;,_1,
for all natural numbers k. show that b n =5 + 4n’, for all natural number

n using mathematical induction.

° Watch Video Solution

3. Use the principle of mathematical induction :

A sequence dy,ds, d3, ......... is defined by letting dy = 2 and d k =


https://dl.doubtnut.com/l/_DfmDzYe57oe3
https://dl.doubtnut.com/l/_fr1MCxwmr9iC
https://dl.doubtnut.com/l/_aXdj3trLfPjJ

(d k - 1)/(k), f or allnaturalvmbers, k gt= 2. Showt"d n = (2)/(n!) , for

alln € N

° Watch Video Solution

Lz_ee,for allm e N

4. Prove that cos 6 cos 20cos 220. . .cos 2" 16 = —
2".sin

° Watch Video Solution

5. Prove that

2(sin6 6 + cos® 0) — 3(sin4 0 + cos* 9) +1=0

o Watch Video Solution

5 n3

6. Show that 5 + 3 + :—Z is a natural number foralln €¢ N

° Watch Video Solution



https://dl.doubtnut.com/l/_aXdj3trLfPjJ
https://dl.doubtnut.com/l/_R9RzzSVmFG29
https://dl.doubtnut.com/l/_lP5mf8afcVc0
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https://dl.doubtnut.com/l/_n1OHnxdg25Qh

1 1
7. Prove that + +

+ > 13 f Il
S g T or a

24

|-

natural numbers n > 1

° Watch Video Solution

8. Prove that number of subsets of a set containing n distinct elements

is 2" ,forallmn € N

° Watch Video Solution

Ncert Exemplar Problems Objective Type Questions

1. If 10™ + 3.4" "2 + k is divisible by 9, for all n € N, then the least

positive integral value of k is

A5

B.3

C.7


https://dl.doubtnut.com/l/_n1OHnxdg25Qh
https://dl.doubtnut.com/l/_buMeyThZwgMV
https://dl.doubtnut.com/l/_Alre8AgXbSqp

D.1

Answer: A

o Watch Video Solution

2.Foralln € N, 3.5 4 2°"*1 s divisible by

A.19
B.17
C.23

D. 25

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_Alre8AgXbSqp
https://dl.doubtnut.com/l/_3bq4stioEql7

3.if " — 1is divisible by x - k , then the least positive integral value of k
is

Al

B.2

C.3

D.4

Answer: A

° Watch Video Solution

Ncert Exemplar Problems Fillers

1LIfP(n) :2n < n!,n € N,then P(n)istrueforalln > ...............

o Watch Video Solution



https://dl.doubtnut.com/l/_LzNrpJP1qgw7
https://dl.doubtnut.com/l/_xbiOwkXt0ocP

Ncert Exemplar Problems True False

1. Let P(n) be statement and let P(k) = P(k + 1) [for some natural

number k, then P(n) is true foralln € N

o Watch Video Solution

Ncert Exemplar Problems Question Of Module

1. By using the principle of mathematical induction , prove the follwing :

Pn) +1+34+5+.......... +(2n—1) =n* ,neN

o Watch Video Solution

2.By using the principle of mathematical induction , prove the follwing :

Pn): 1> +2>+3%+............+n* = %(n+1)(2n—|—1),n€N

° Watch Video Solution



https://dl.doubtnut.com/l/_C82m4BUiB1Cx
https://dl.doubtnut.com/l/_gDEqeOUfGYWW
https://dl.doubtnut.com/l/_KcEDdbdzF0VN

3. By using the principle of mathematical induction , prove the follwing :

1 1 1 1
P(n): + + +ooeei + . ,meN
12 23 34 nn+1) n+1

° Watch Video Solution

4. By using the principle of mathematical induction , prove the follwing :

P(n):(1+z)">1+nz,z>(—-1),neN

° Watch Video Solution

5. Prove the following by using the principle of mathematical induction
foralln € N

2.7" + 3.5" — 5is divisible by 24.

° Watch Video Solution



https://dl.doubtnut.com/l/_KcEDdbdzF0VN
https://dl.doubtnut.com/l/_P8WdeYO5hTTE
https://dl.doubtnut.com/l/_PZEbNFiB9MzI
https://dl.doubtnut.com/l/_TahwTPCYuiFo

6. By using the principle of mathematical induction , prove the follwing :

1 1 1 1
1+ = ){1+=)(1+=)eeiivei 1+ =) =n+1,neEN
1 2 3 n

° Watch Video Solution

7.By using the principle of mathematical induction , prove the follwing :

P(n):2+4+4+6+..... +2n=n(n+1),n e N

° Watch Video Solution

8. By using the principle of mathematical induction , prove the follwing :

1 1 1 2n

1+ + + -

N
it2 " 1x2+3 ' ir2+..... +n ny1' "€

° Watch Video Solution

9. By using the principle of mathematical induction , prove the follwing :

1 1 1 1 1
Pn)i=+—-—+—=+.cecc.. + = =1

_ N
27173 n g €



https://dl.doubtnut.com/l/_8Uwuk7eg1Ewi
https://dl.doubtnut.com/l/_WPfK6SnxXV6k
https://dl.doubtnut.com/l/_L0G5fFLeB06p
https://dl.doubtnut.com/l/_y1h2OiFczTF0

l ° Watch Video Solution

10. By using the principle of mathematical induction , prove the follwing :
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11. By using the principle of mathematical induction , prove the follwing :

P(n):(2n+7) < (n+3)°neN

o Watch Video Solution



https://dl.doubtnut.com/l/_y1h2OiFczTF0
https://dl.doubtnut.com/l/_bMVg8CF4DNmk
https://dl.doubtnut.com/l/_Yb9H1mC36Z97

