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MATHEMATICAL INDUCTION

lllustrative Example

1. Prove by mathematical induction that the sum of the squares of first n

o1
natural numbers is En(n +1)(2n +1).

° Watch Video Solution

2. By principle of  mathematical induction,prove  that
2
n(n +1
P+22 4384 +n’ = [%] foralln € N

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
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https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lQ9ZLvH2OCn4
https://dl.doubtnut.com/l/_ahhIlgonslU2

3. Prove by induction that n(n + 1)(2n + 1) is divisible by 6 for alln € N

° Watch Video Solution

4. By mathematical induction prove that, (22" — 1) is divisible by 3 where

n > 1lis an integer.

° Watch Video Solution

5. Prove by induction , 7 divides 3*" 1 + 2" *2 for alln € N.

° Watch Video Solution

6. By principle of mathematical induction show that a” — b" is divisible by

a+b when n is a positive even integer.

| e |


https://dl.doubtnut.com/l/_ahhIlgonslU2
https://dl.doubtnut.com/l/_BzCHwjpRFngd
https://dl.doubtnut.com/l/_jBGylU9zNDII
https://dl.doubtnut.com/l/_zm68tX7W2ZL3
https://dl.doubtnut.com/l/_eJRdczYcMR8f

| & Watch Video Solution I

7.Prove by induction that
1 L+ 1 . 1 i 1 _n
1-3 3.5 5.7 (2n—1)(2n+1) 2n+1

(n € N).

° Watch Video Solution

8 If n>3 is an integer, prove by mathmatical induction that,

2n +1 < 2™,

° Watch Video Solution

9.1f n > 4is an integer,prove by induction that n? < n!.

° Watch Video Solution



https://dl.doubtnut.com/l/_eJRdczYcMR8f
https://dl.doubtnut.com/l/_rzTVcbDRX9ZV
https://dl.doubtnut.com/l/_K11MV88XQBGK
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10. Prove by mathematical induction that,

n(n + 1)

122432 g4+ (- =(-1)" . 5

,m &l

° Watch Video Solution

11. By induction method, find the value of

1-1'+2-2143-3!4+... +n-nl

° Watch Video Solution

12.1f n > 0 is an integer, prove by induction that 3. 51 4 237 +1 s

divisible by 17.

° Watch Video Solution



https://dl.doubtnut.com/l/_37w1pnaVbOxy
https://dl.doubtnut.com/l/_fNs1SWpiGhWx
https://dl.doubtnut.com/l/_ftHH5IgzLK7U

13. If p be a natural number, then prove that, p"+1 +(p+1)

divisible by (p2 +p+ 1) for every positive integer n.

2n—1

is

° Watch Video Solution

14. By mathematical induction prove that,

1-242.2243.224+... . +n-2"=(n—-1)-2""1'+2,neN.

° Watch Video Solution

15. By mathematical indcution prove that,

4
4+44+444+ .. . tonterms = 8—1(10”+1 — 9n — 10).

° Watch Video Solution

16.I1f n > 2is an integer, prove by induction that,

TR T I
Z § o .. ﬁ E.

| e


https://dl.doubtnut.com/l/_8Sz5uz9TI03w
https://dl.doubtnut.com/l/_DhNfmaumXnIk
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| & Watch Video Solution I

17.1f n > 1is an integer, prove induction that,

1 N 1 N +1>13
n+1  n+2 7 om T 24

° Watch Video Solution

18. Prove by mathematical induction that (11"*2 + 12*"*1) is divisible by

133 for all non-negative integers.

° Watch Video Solution

19. Let P(n) be the statement : 2" > 3n. IF P(m) is true, show that, P(m+1)

is true. Do you conclude that, P(n) is true foralln € N ?

° Watch Video Solution



https://dl.doubtnut.com/l/_j90A9QJeaEVc
https://dl.doubtnut.com/l/_yk2s6TOWpPuM
https://dl.doubtnut.com/l/_wDUmrl7way5q
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20. Using mathematical induction prove that,

n+1 . no
COSTOSln7

cos@ +cos20 + ... +cosnf =

in?
sing
° Watch Video Solution
21. Using induction, prove that,
sin2" 19
cos 6 cos 20cos 2°6. . . cos 20 = —
2" 1sinf

o Watch Video Solution

22. By induction prove that, 72" 4 23("=1) . 3" =1 is 3 multiple of 25 for

alln € N.

o Watch Video Solution

7 5 3
n n 2n n
23. By mathematical inducti that, — + — + — — —— i

y mathematical inauction prove tha 7 + 5 + 3 105 Is an

integer for alln € N.


https://dl.doubtnut.com/l/_F5RAlZpS73hS
https://dl.doubtnut.com/l/_2sn0P1QC2tQr
https://dl.doubtnut.com/l/_JngNyfUojDk8
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° Watch Video Solution

24. By mathematical induction prove the inequality (1 + z)" > 1+ nz

forallm € Nandz > — 1.

° Watch Video Solution

25. Prove by induction that the sum of the cubes of three successive

positive integers is divisible by 9.

° Watch Video Solution

26. Using mathematical induction prove that for every integer

n> 1, (32" . 1) is divisible by 22 but not by 273,

° Watch Video Solution



https://dl.doubtnut.com/l/_gsh8Av8FsL7I
https://dl.doubtnut.com/l/_mnKmc1oap3tY
https://dl.doubtnut.com/l/_6SGiO8cJiZ3k
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27. Prove by mathematical induction that, 2n 4+ 7 < (n+3)2 for all

n € N.

° Watch Video Solution

28. Prove by the principle of mathematical induction that when every even
power of every odd integer greater than 1is divided by 8, the remainder is

always 1.

° Watch Video Solution

1. The sum of first n numbers is -

5 n(n + 1)


https://dl.doubtnut.com/l/_CPoGyxTco2ZR
https://dl.doubtnut.com/l/_0iiWLPozrx99
https://dl.doubtnut.com/l/_antjrjNY4ViJ

C. %n(n +1)(2n + 1)

[

Answer: B

° Watch Video Solution

2.The sum of the squares of first n natural numbers is -

C. %n(n +1)(2n + 1)

o[t

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_antjrjNY4ViJ
https://dl.doubtnut.com/l/_smpbB06BeuTl

3. The sum of the cubes of first n natural numbers is -

An?

nin +1
g M t1)
2

1
C. En(n +1)(2n + 1)

o [rren)
2

Answer: D

o Watch Video Solution

4. State which of the following statement is true ?

A. If a mathematical relation involving the natural number n is true for
alln € N.
B. A mathematical statement may be true or false.

C. (n2 +n + 41) is a prime number for all natural number n.


https://dl.doubtnut.com/l/_YaT9eywITtUb
https://dl.doubtnut.com/l/_etGKZEUo2b02

D.If n € Nandn > 2.Then n n(n+1) is always divisible by 3.

Answer: B

° View Text Solution

5. If (22" — 1) is divisible by 3, then show that, [22("“) — 1] is also

divisible by 3.

° Watch Video Solution

6. If (23" — 1) is divisible by 7, then prove that, [23("“) — 1] is also

divisible by 7.

° Watch Video Solution

71 1-1142-214+3-3!+... +n-nl=(n+1)! —1 then show

that,


https://dl.doubtnut.com/l/_etGKZEUo2b02
https://dl.doubtnut.com/l/_XX4FPrc5EHxD
https://dl.doubtnut.com/l/_6Y5LWTarnfEG
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1-1'+2-2143.-3!+... +n-nl+(n+1)(n+1)!=(n+2)! -1

° Watch Video Solution

8. If (102"_1 + 1) is divisible by 11, then prove that (102"+1 + 1) is also

divisible by 11.

° Watch Video Solution

9. If (152"_1 + 1) is divisible by 16, then show that (152"+1 + 1) is also

divisible by 16.

° Watch Video Solution

10. If [12" + 25" '] is divisible by 13, then show that [12""! + 25"] is

also divisible by 13.

° Watch Video Solution



https://dl.doubtnut.com/l/_zm0djOmLZ0lB
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mnif [n3 +(n+1)7°+ (n+ 2)3] is also divisible by 9. then show that,

[(n +1)°+ (n+2°+ (n+ 3)3] is also divisible by 9.

° Watch Video Solution

2. If neN,z> —1land (14 z)" > 1+ nz, then prove that

(1+2)""'>1+(n+1=

° Watch Video Solution

13. Let f(n) = n(n + 1)(2n + 1), if f(n) is always divisible ny 6 then

prove that, f(n+1) is also divisible ny 6.

° Watch Video Solution

14.For all n € N, prove by principle of mathematical induction that,

1+34+5+... +(2n—1) =n’

| e |
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I & Watch Video Solution

15. For all n € N, prove by principle of mathematical induction that,

a+ (a+d)+ (a+2d)+... tonterms :%[2a+(n—1)d].

° Watch Video Solution

16. For all n € N, prove by principle of mathematical induction that,
in2 L zgine
sin——zsin-

s T
SlIlE

sinxz +sin2x +sin3xz +... +sinnx =

o Watch Video Solution

17.For all n € N, prove by principle of mathematical induction that,

sin® nz

sinx +sindz + ... +sin(2n — 1)z =

sinzx

° Watch Video Solution



https://dl.doubtnut.com/l/_6Mz3x60pU7bM
https://dl.doubtnut.com/l/_Ttots7XnFJ9d
https://dl.doubtnut.com/l/_ekf3BWPuFSxk
https://dl.doubtnut.com/l/_g3fGub4ksNoz

18. For all n € N, prove by principle of mathematical induction that,

(cos@ + isinf)"” = cosnf + isinnd [i = /—1].

° Watch Video Solution

19. For all n € N, prove by principle of mathematical induction that,

LS S SRS SR |
stz tg Tt =15

° Watch Video Solution

20. For all n € N, prove by principle of mathematical induction that,

r® —1

£ 1)

a+a/r'—|—a'r2—|—... tonterms =a -

° Watch Video Solution

21.For all n € N, prove by principle of mathematical induction that,
n

2+ 452 4+... +(2m—1)>%= 3

(4n® —1).

| e


https://dl.doubtnut.com/l/_gSkkSgakJxJp
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I o Watch Video Solution

22.For alln € N, prove by principle of mathematical induction that,

1
1-242-3+3-4+... +n(n+1):§n(n+1)(n+2).

° Watch Video Solution

23.For all n € N, prove by principle of mathematical induction that,

22 152182 1+ ... tonterms :%(6n2—|—3n—1).

° Watch Video Solution

24.For alln € N, prove by principle of mathematical induction that,
1 1 1 1 n

12723 34 " T omrn  nrl

° Watch Video Solution



https://dl.doubtnut.com/l/_Dg9jROA7WkPV
https://dl.doubtnut.com/l/_6NFzB72fhpXI
https://dl.doubtnut.com/l/_7iDQJM4bv9F3
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25.For all n € N, prove by principle of mathematical induction that,

Lo L toterms = "
1-4 " 4.7 " 710 "o tore™s =TT

° Watch Video Solution

26.For all n € N, prove by principle of mathematical induction that,

B

o Watch Video Solution

27.For alln € N, prove by principle of mathematical induction that,

1 1 1 n
1+ - .o+ =

1+2 1+2+3 1+24+3+... +n n+1’

o Watch Video Solution

28.For all n € N, prove by principle of mathematical induction that,

1-114+2-2143-3!'+... +n-nl=(n+1)! -1



https://dl.doubtnut.com/l/_MWvIFaHa88hQ
https://dl.doubtnut.com/l/_k0Q0bbMwr6ak
https://dl.doubtnut.com/l/_oZchS2sBR8PW
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| ) Watch Video Solution

29.For all n € N, prove by principle of mathematical induction that,

28" — 1is divisible by 7.

° Watch Video Solution

30.For all n € N, prove by principle of mathematical induction that,

4" 4+ 15n — 1is a multiple of 9.

° Watch Video Solution

31.For all n € N, prove by principle of mathematical induction that,

2.7+ 3-5" — 5is divisible by 24.

° Watch Video Solution



https://dl.doubtnut.com/l/_1Win7IWBMhzP
https://dl.doubtnut.com/l/_ANXvtU8dSDRX
https://dl.doubtnut.com/l/_tAZmOeWwMfl0
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32.For all n € N, prove by principle of mathematical induction that,

152" =1 4 1is divisible by 16.

o Watch Video Solution

33.For all n € N, prove by principle of mathematical induction that,

12" + 25"~ ! s divisible by 13.

o Watch Video Solution

34. For what natural numbers n the inequality 2" > 2n + 1 is valid ?

o Watch Video Solution

35.3%" "2 _ 8n — 9is divisible by

o Watch Video Solution



https://dl.doubtnut.com/l/_UBUOTRvlJ6yy
https://dl.doubtnut.com/l/_FSBmfVnJ8DNC
https://dl.doubtnut.com/l/_AczP8Sm1BNVW
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36.1f n € N, then by principle of mathematical induction prove that,

10" +3-4""2 15 [n > 0]is divisible by 9.

° Watch Video Solution

37.1f n € N, then by principle of mathematical induction prove that,

gintl 4 92 t2 [ > 0] is a multiple of 7.

° Watch Video Solution

38.1f n € N, then by principle of mathematical induction prove that,

322 _ 8n — 9is divisible by 64.

° Watch Video Solution

39.1f n € N, then by principle of mathematical induction prove that,

T4+77T+777T+ ... tonterms = 8—71(107”rl —9n—10).

.


https://dl.doubtnut.com/l/_cSbhDiVZuKjL
https://dl.doubtnut.com/l/_KVs3lK1tf8xs
https://dl.doubtnut.com/l/_nf07uZZT8JTn
https://dl.doubtnut.com/l/_He5cwfyGhaOD

| ¥ Watch Video Solution

40.If n € N, then by principle of mathematical induction prove that,

1 2
L4243+ +n < 220+ 1)

° Watch Video Solution

41.If n € N, then by principle of mathematical induction prove that,
3
n

124+22 432+ ... +n2>?.

° Watch Video Solution

42.1f n € N, then by princuple of mathematical induction prove that,

“nS 4 20} 4 == - Tnisan int
5 n 3 n 15 n Is an integer.

° Watch Video Solution



https://dl.doubtnut.com/l/_He5cwfyGhaOD
https://dl.doubtnut.com/l/_hqpHB6hBheg8
https://dl.doubtnut.com/l/_F9xuQ3uIoZd4
https://dl.doubtnut.com/l/_BAjW3Pn9dDmB

43.I1f n € N, then by princuple of mathematical induction prove that,

n11+n5+n3+62n, -
11 3 3 165 is an integer.

° Watch Video Solution

44.If n € N, then by princuple of mathematical induction prove that,

1
n-1+4(n—-1)-24+(n—-2)-3+... —|—2~(n—1)—|—1-n:€n(n—|—1)

° Watch Video Solution

45.1f n € N, then by principle of mathematical induction prove that,

Prove that 2 + \/2 + \/2 + 42+ ...n times < 4, for all integers

n > 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_Bjom5kkjR61X
https://dl.doubtnut.com/l/_5pzgDjo0Sfla
https://dl.doubtnut.com/l/_YEXf92TpdJGA

46.1f n € N, then by principle of mathematical induction prove that,

Use mathematical induction to prove

RS TARES PR R s

for all positive integers n.

o Watch Video Solution

47.1f n € N, then by princuple of mathematical induction prove that,

20 2
2+ 222 + 22222 + ... + 22...{(2n — 1)digits} = W(lﬂ% —1) — Tn

for all positive integers n.

o Watch Video Solution

48.1f n € N, then by principle of mathematical induction prove that,

STC+."C+."Cy+ ... +.7C, =2"%(n €N)

o Watch Video Solution



https://dl.doubtnut.com/l/_FcobwvSdqc0X
https://dl.doubtnut.com/l/_Iiye4I17UgXv
https://dl.doubtnut.com/l/_B10tF0gRiwFU
https://dl.doubtnut.com/l/_8Uu4oovPZ7Cw

49. If x and are two real numbers, then prove by mathematical induction

that (2" — y") is divisible by (z — y) foralln € N.

° Watch Video Solution

50. By induction method prove that, (a" + b") is divisible by (a+b) when n

is an odd positive integer .

° Watch Video Solution

51. If ncN and
2-1+D)+2-2+D)+2-3+D)+... +(2-n+1)=n*+2n+5
is true for n=m, then prove that it is also true for n=m+1. Can we conclude

thatisis trueforalln € N?

° Watch Video Solution



https://dl.doubtnut.com/l/_8Uu4oovPZ7Cw
https://dl.doubtnut.com/l/_G94Y6v1ALxFi
https://dl.doubtnut.com/l/_NLCMANHfzgZY

52. Prove by induction method that n(n2 — 1) is divisible by 24 when n is

an odd positive integer.

° Watch Video Solution

53. Find the positive integer n for which the inequality 2" > n? is true.

° Watch Video Solution

54. Prove by the method of mathematica induction that for all n € N, 3>

when divided by 8, the remainder is always 1.

° Watch Video Solution

55. Prove by induction that 5" 4 4 . 6™ when divided by 20 leaves the

same remainder 9 for alln € N.

° Watch Video Solution



https://dl.doubtnut.com/l/_FmV3syERIwaT
https://dl.doubtnut.com/l/_jpUcClV8Nzdv
https://dl.doubtnut.com/l/_5E8GOSyGQe1O
https://dl.doubtnut.com/l/_gg03506d40lj

56. Prove by induction that 2% + 1 has 7 in unit's place for alln > 2.

o Watch Video Solution

57. Using mathematical induction prove that for every integer

n, |sinnz| < n|sinz|.

o Watch Video Solution

Sample Questions For Competitive Exams

1LIifforallm € Nandn > 1, then (32n — 1) is always divisible by

A. 2TL+2

B.2" 2

C.8


https://dl.doubtnut.com/l/_gg03506d40lj
https://dl.doubtnut.com/l/_1RCQVvNyR7Pd
https://dl.doubtnut.com/l/_hpvTGkQYBHBI
https://dl.doubtnut.com/l/_lVjoXukwL5nF

D.9

Answer: A::C

° Watch Video Solution

2.1f n € N, both expression n(n + 1)(n + 2) and n(n + 1)(n + 5) are
multiple of -

A5

B.2

C.3

D.6

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_lVjoXukwL5nF
https://dl.doubtnut.com/l/_1hhbiavavNEs

3. The value of n for which n! > 2" will true, are -

A 6

B.3

C.4

D.5

Answer: A::C::D

° Watch Video Solution

4.If n is even then the expression n(n2 + 20) is divisible by the numbers,

are -
23 o
A F X (7X 5)
32
B.F —(54+5°%)
C.96


https://dl.doubtnut.com/l/_1LMVNFWYQS88
https://dl.doubtnut.com/l/_QWqbBY5wluiO

Answer: A::B::D

° Watch Video Solution

5. If p € N then the expression p" "1 + (p+ 1)*" ! is divisible by the

expressions are -

Ap’+p+1

B.p2+p

P+
(P -pt 1)

D.p> +1

Answer: A::C

o Watch Video Solution

6.10" + 3 - 4% + 5 is always divisible by the number -


https://dl.doubtnut.com/l/_QWqbBY5wluiO
https://dl.doubtnut.com/l/_QFUXue7eQIB9
https://dl.doubtnut.com/l/_iY8UWZqdtX4S

A.9

B.13

C. 21

D. M

Answer: A

o Watch Video Solution

7.3%" when divided by 8 leves the remainder-

o Watch Video Solution

8. If n be a positive integer, then the digit in the unit's place of

3211—1 + 22’!1—1 iS .

o Watch Video Solution



https://dl.doubtnut.com/l/_iY8UWZqdtX4S
https://dl.doubtnut.com/l/_PZ2S0XLl6NMY
https://dl.doubtnut.com/l/_fKLPhsu3cBcQ
https://dl.doubtnut.com/l/_WUDl8qk5t7mi

9. For a positive integer n, n(n + 1)(2n + 1) when divided by 6 leaves

the remainder -

o Watch Video Solution

10.n € N, (n+1)>+ (n+2)* + (n+ 3)® when divided by 9, then the

remainder will be -

° Watch Video Solution

11. Match the entries given in left column with those given in right

column.

Column1 Column ll‘

If ne N then 4 + 151 -1 is divisibleby | (P) 8

"

If 1 is added with the sum of the squares of

three consecutive natural numbers, then the| (q) 9
expression is divisible by

2.7"4+3.5"_5(n>1) isdivisible by (r) 12

32n+2_8n-9(n=1) isdivisible by (s) 25

£ When n is a natural number, then

72n 4 (23n-3).(3n-1) js always divisible| (¥) 24
by

A



https://dl.doubtnut.com/l/_WUDl8qk5t7mi
https://dl.doubtnut.com/l/_dyMEOFQSOE9g
https://dl.doubtnut.com/l/_xk2mvGK9KRmD

° Watch Video Solution

12. Match the entries given in left column with those given in right

column.
~ Columnl Columnil |
SR SR S
1.3 3.5 5.7 n
. 1 (p) 3n+1
(2n-1)(2n+1)
+ +2+ 12
: =(6"-1
., . ) (@) = ( )
14243441
Sttt
1 . .
' . (M| (n-1)2n+142
é+(3n‘2)(3n+1):
T
1004 2.2243.234 (6| =2
+n.2n+1= 2n+1
|
I @
© 3.02432.23 433244 2n
N © 177
?[ & +3n,2n+1=
| |

° Watch Video Solution



https://dl.doubtnut.com/l/_xk2mvGK9KRmD
https://dl.doubtnut.com/l/_QzXARXxdlKn3

13. P(n): 11" "2 4 12" ™! where n is a positive integer
p(n) is divisible by -

A 2

B.7

C.23

D.9

Answer: B

o Watch Video Solution

14. P(n):11" "2 + 1*" ™ where n is a positive integer
If P(n) =14642, then the value of n is -

A3

B.4

C.5


https://dl.doubtnut.com/l/_dVGYGAM5kxxw
https://dl.doubtnut.com/l/_Wa9fGt6mTlB2

D.2

Answer: D

° Watch Video Solution

15. P(n): 11" "2 4 12" ™1 where n is a positive integer
If n = 3, then the last digit of expression is -

A5

B.2

C.9

D.6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Wa9fGt6mTlB2
https://dl.doubtnut.com/l/_DZMuqeEN2yw4

16.1f n be a positive integer and P(n): 4" — 5"

P(n) is divisible by -
A. 399
B. 401
C.397

D. 430

Answer: A

° Watch Video Solution

17.1f n be a positive integer and P(n): 4" — 5"
If P(n) be negative value, then the value of n is -
A. 4
B.5

C.7


https://dl.doubtnut.com/l/_2ug2yfYbJaye
https://dl.doubtnut.com/l/_26PBmGkPlnQF

D. none of these

Answer: D

° Watch Video Solution

18.1f n be a positive integer and P(n): 4" — 5"
When n=3 then the last digit of the expression will be -
A 4
B.9
C.6

D.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_26PBmGkPlnQF
https://dl.doubtnut.com/l/_LzA8q4bI4yTE
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A. Statement-l is true, Statement -ll is true and Statement -l is a

correct explanation for Statement - I.

B. Statement -l is true, Statement-ll is true but Statement -l is not a

correct explanation of Statement - I.

C. Statement -l is true, Statement - Il is false.

D. Statement -l is false, Statement - Il is true.

Answer: B

o Watch Video Solution

(n+4!

20. Statement - | : For every natural number ———— is divisible by 6.
(n+1)!

Statement - Il : Product of three consective natural numbers is divisible by

3!


https://dl.doubtnut.com/l/_i9uQCLMs5TIb
https://dl.doubtnut.com/l/_dgAo9AjkmzoX

A. Statement-l is true, Statement -ll is true and Statement -l is a

correct explanation for Statement - I.

B. Statement -l is true, Statement-ll is true but Statement -Il is not a

correct explanation of Statement - I.

C. Statement -l is true, Statement - Il is false.

D. Statement -l is false, Statement - Il is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dgAo9AjkmzoX

