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MATHEMATICAL INDUCTION

lllustrative Examples

1.If P(n) is the statement n(n + 1)(n + 2) is divisible is 12 prove that

the statements P(3) and P(4) are true, but that P(5) is not true.

° Watch Video Solution

2. If P(n) is the statement 2" > 3n, and if P(r) is true, prove that

P(r + 1) is true.

° Watch Video Solution
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Questions From Ncert Examplar

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

1 1 1 1 n—+1
1 - — 1-— — 11— — 1—-— | = or all natural
22 32 42 n2 2n

numbers n > 2.

° Watch Video Solution

2. Show by the Principle of Mathematical induction that the sum S, of

the nterms of the series

?+2x224+32+2x424+52+2x624+7 +..... is given by
n(n +1 2 n?(n+1

S, = {%,ifn is even , then % ,if nis odd

° Watch Video Solution

Frequently Asked Questions Example



https://dl.doubtnut.com/l/_CPjP3Zf7gt4V
https://dl.doubtnut.com/l/_lkR43fTpYBHr
https://dl.doubtnut.com/l/_Js1xfysUjB9d
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1. Let P(n) be the statement :

"n? + nis even"

Prove that P(n) is true for all n € N by Mathematical Induction

° Watch Video Solution

2. Using the principle of mathematical induction, prove that n < 2" for all

n €N

° Watch Video Solution

3. By Principle of Mathematical Induction, prove that :

n+1
2

1
12 +22+3 ... +n? = En(n 4+ 1)(2n + 1) for each given n € N

1+2+3+..... +n=n

° Watch Video Solution



https://dl.doubtnut.com/l/_gCSVSWY9RHJl
https://dl.doubtnut.com/l/_8jK5usy3RMs8
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4. For all n > 1, prove that

1+1+1++f 1 n
1.2 23 3.4 n(n+1) n+1

° Watch Video Solution

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

R N S

° Watch Video Solution

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

° Watch Video Solution

7. Prove by the principle of mathematical induction that

n(n + 1)(2n + 1) is divisible by 6 for alln € N


https://dl.doubtnut.com/l/_GswG5bTgDMpi
https://dl.doubtnut.com/l/_HNYxKn9LTMPx
https://dl.doubtnut.com/l/_J0awU7jjNmYs
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° Watch Video Solution

8. Prove by induction that the sum of the cubes of three consecutive

natural numbers is divisible by 9.

° Watch Video Solution

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

n €N, 32" when divided by 8, the remainder is always 1.

° Watch Video Solution

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

mathematical induction for every natural number.

° Watch Video Solution



https://dl.doubtnut.com/l/_xJE3K8s2f2Q6
https://dl.doubtnut.com/l/_i3IQrfTsOJM2
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sinnfd . n+1

. . . . y Sl 0
11. Prove that, sinf + sin20 + sin30 + .. .sinnf = P for
sin—
2

allm € N.

° Watch Video Solution

12. Using principle of mathematical induction prove that
2n
se—af or all nN-

CoS & €oS 2c¢ cos 4o cos (2"_1a) = —
2"s € «

° Watch Video Solution

13. Prove by the principle of mathematical induction that

5 3
% + % + 7—” is a natural number for alln € N.

o Watch Video Solution

14. For the proposition P(n), given by,

1+3+5+..4+(2n—1) = n? + 2prove that P(k) is true implies


https://dl.doubtnut.com/l/_NFPcw9ZzJDfE
https://dl.doubtnut.com/l/_C42pteyajzxQ
https://dl.doubtnut.com/l/_XSVKsznYsH4z
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P(k + 1) is true. But, P(n) is not true for alln € N

° View Text Solution

Exercise 4 A Short Answer Type Questions

1. If P(n) is the statement n"2> 100 , prove that whenever P(r) is true,

P(r + 1) is also true.

° Watch Video Solution

2. Let P(n) be the statement: 2" > 3n. If P(r) is true, show that

P(r + 1) is true. Do you conclude that P(n) is true for alln € N

° Watch Video Solution

3.1f P(n) is the statement 2°™ — 1.1s an integral multiple 7, and if P(r)

is true, prove that P(r + 1) is true.



https://dl.doubtnut.com/l/_Xt5FeNNw6bAm
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° Watch Video Solution

4. Given an example of a statement P(n) which is true for all n > 4 but

P(1), P(2)and P(3) are not true. Justify your answer.

° Watch Video Solution

5.1f P(n) is the statement : C, < n!for1 < r < n then:
(i) ind P(n + 1)

(ii) show that P(3) is true

° Watch Video Solution

Exercise 4 B Short Answer Type Questions

1. Give an example of a statement P(n) such that P(3) is true, but P(4) is

not true.

| o= |


https://dl.doubtnut.com/l/_PrcpB6vU9K13
https://dl.doubtnut.com/l/_9AlkDlEg0xr0
https://dl.doubtnut.com/l/_ayl7LoOPa9uc
https://dl.doubtnut.com/l/_DISb7PP0SF1a

| @ watch Video Solution |

2. Prove that the Principle of Mathematical Induction does not apply to
the following:
(i) P(n):n® + nis divisible by 3"

(i) P(n):n® < 100

° Watch Video Solution

Exercise 4 B Long Answer Type Questions |

1. The nth term of an A.P. whose first term is 'a’ and common difference d'

isa + (n — 1)d. Prove by PMI.

° Watch Video Solution

2. Prove by PMI that

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

1.24+23+34+ ... +n(n+1) = , Vne N


https://dl.doubtnut.com/l/_DISb7PP0SF1a
https://dl.doubtnut.com/l/_5fjh1yg7aD4G
https://dl.doubtnut.com/l/_fBbGhyr6IBjV
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° Watch Video Solution

3.1.2 4+ 222 +3.2°....n.2" = (n — 1)2" T 4 2

° Watch Video Solution

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

a(r” — 1)
r—1

foralln € N:a+ar +ar®> + far" ! =

° Watch Video Solution

5.The statement 2™ — y" is divisible by (x-y) where n is a positive integer

is

° Watch Video Solution

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


https://dl.doubtnut.com/l/_04NwDLJHBqT7
https://dl.doubtnut.com/l/_EV3YGNUFYNid
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° Watch Video Solution

7. Prove the following by using the Principle of mathematical induction
Vn e N

4" + 15n — 1is divisble by 9.

° Watch Video Solution

8. Using mathematical induction prove that n*> — n + 41 is prime.

° Watch Video Solution

9. Using the principle of mathmatical induction, prove each of the
following forallm € N

° Watch Video Solution



https://dl.doubtnut.com/l/_Sj81Xv8WtFk9
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Exercise 4 B Long Answer Type Questions li

1. Shwo that n® + (n +1)® + (n + 2)® is divisible 9 for everynatural

number n.

° Watch Video Solution

2. Prove that (1+ z)" > (1 + nx), for all natural number n, where

z > 1.

° Watch Video Solution

3. If P(n) is the statement n? —n 441 is prime. Prove that

P(1), P(2)and P(3) are true. Prove also that P(41) is not true.

° Watch Video Solution



https://dl.doubtnut.com/l/_tfMZeQQGDP9t
https://dl.doubtnut.com/l/_6zpr1KNuU9xu
https://dl.doubtnut.com/l/_DpRv1wL9dM4R

4. If n straight lines be drawn in a plane , no two of them being parallel

and no three of them being concurrent , how many points of intersection

will be there ?

° Watch Video Solution

Objective Type Questions Questions From Ncert Exemplar

l.Let P(n):2" < (1 X 2 x 3 x x m).Then the smallest positive integer

for which P (n) istrueis 1b.2c.3d. 4

Al
B.2
C.3

D.4

Answer: D

| ° Watch Video Solution


https://dl.doubtnut.com/l/_9zBcb2AXr5Yr
https://dl.doubtnut.com/l/_OJZFCodbTqnj

2. A student was asked to prove a statement P(n) by induction. He proved
that P(k + 1) is true whenever P(k) is true for all k > 5 € N and also
that P(n) is true. On the basis of this he could conclude that P(n) is true :
A.forallmn € N
B.foralln > 5

C.foralln > 5

D.foralln < 5

Answer: C

o View Text Solution

3.1f 10" +3 x 4""2 + X is divisible by 9 or all nN , then the least

positive integral valueof Ais5b.3c.7d.1

A5


https://dl.doubtnut.com/l/_OJZFCodbTqnj
https://dl.doubtnut.com/l/_SBVIH3YY8Zgr
https://dl.doubtnut.com/l/_5oqyF7mCwwI3

B.3

C.7

D.1

Answer: A

o Watch Video Solution

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

A.19
B.17
C.23

D. 25

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5oqyF7mCwwI3
https://dl.doubtnut.com/l/_UAgsEl1rbN1p
https://dl.doubtnut.com/l/_6yGgi60MO5O9

5.1f " — 1 is 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

Objective Type Questions For Board Examinations

1.For each n € N, 3?" — 1is divisible by

A.8

B.16


https://dl.doubtnut.com/l/_6yGgi60MO5O9
https://dl.doubtnut.com/l/_InhKgcXOFzS2

C.32

D. None of these.

Answer: A

o Watch Video Solution

2.Foreachn € N, 2" — 1is divisible by

A7
B.8
C.16

D. 32

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_InhKgcXOFzS2
https://dl.doubtnut.com/l/_Xney1YB7FddY

3.Foreachn € N, 3. (5°* ") + 2°"*1 is divisible by

A.17
B.19
C. 21

D. 23

Answer: A

° Watch Video Solution

4.Foralln € N,4" — 3n — 1is divisible by

A3

B.8

C.9

D. 27


https://dl.doubtnut.com/l/_IfNx2zFAcklf
https://dl.doubtnut.com/l/_67z9o7ozFFo3

Answer: C

° Watch Video Solution

5.For each nin N, 49" 4 16n — 1 s divisible by :

A3

B.19

C.29

D. 64

Answer: D

° View Text Solution

6.Foralln € N, n® + 2n is divisible by

A2


https://dl.doubtnut.com/l/_67z9o7ozFFo3
https://dl.doubtnut.com/l/_H0fJtsdMrBdX
https://dl.doubtnut.com/l/_CWOjNFSVLMNT

B.3

C.5

D.6

Answer: B

o Watch Video Solution

7.Foreachn € N, n(n + 1)(2n + 1) is divisible by

A.6
B.7
C.8

D.15

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CWOjNFSVLMNT
https://dl.doubtnut.com/l/_Kcufw2mu90uS
https://dl.doubtnut.com/l/_ieABsusd3baU

1

8. For all positive integers {z(z" " — n.a" ' + a”(n — 1)} is divisible

by
An>1
B.n>2
C.alne N

D. None of these.

Answer: C

o Watch Video Solution

9.1f a, b and n are natural numbers then a?” ! + 6> 1 is divisible by

Aa+b
B. (a + b)?
C.a®+ b

D. None of these.


https://dl.doubtnut.com/l/_ieABsusd3baU
https://dl.doubtnut.com/l/_KqiYDE7ph7cq

Answer: A

° Watch Video Solution

10. For each n € N, the greatest positive integer which divides
(n+1)(n+ 2)(n + 3)is:

A2

B.6

C.24

D. 120

Answer: B

° Watch Video Solution

1. For each n € N the greatest positive integer which divides

(n+1)(n+2)(n+3)...(n+r)is:


https://dl.doubtnut.com/l/_KqiYDE7ph7cq
https://dl.doubtnut.com/l/_DszVYQv4ksDl
https://dl.doubtnut.com/l/_kEWKGwMCnai9

C. (r+1)!

D.n+r

Answer: B

o Watch Video Solution

12. The inequality n! > 2" s true

A.alln
B.non
C.alln > 1

D.alln > 2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kEWKGwMCnai9
https://dl.doubtnut.com/l/_IOIqEbjQzjSU

13. The inequality 2" < n!n € Nis true for:

A alln

B.allm >1

C.alln > 2

D.alln > 3

Answer: D

° View Text Solution

14.The statement n! > 2"~ ! n € Nis true for

Aalln >1
B.alln € N

C.alln > 2


https://dl.doubtnut.com/l/_IOIqEbjQzjSU
https://dl.doubtnut.com/l/_aGHEuGddtueq
https://dl.doubtnut.com/l/_zZ5dwXz6XuPq

D.alln € N

Answer: B

o Watch Video Solution

15. Let S(k) =1+ 3+5+ ...+ (2k — 1) = 3 + k% Then which of the
following is true ? (A) S(1) is correct (B) S(k)=S(k+1) (C) S(k) # S(k + 1)
(D) Principal of mathematical induction can be used to prove the formula

A. S(1) is correct

B.S(k) = S(k—1)

C.S(k)= S(k+1)

D. principle of Mathematical Induction can be used to prove the

formula.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zZ5dwXz6XuPq
https://dl.doubtnut.com/l/_ZcHyPFkxZiR1

Objective Type Questions Fill In The Blanks

1. Let P(n) be the statement n(n + 1) is even, then P(4) =

° Watch Video Solution

2. Let P(n) be the statement 3"n > n . If P(n) is true, P(n + 1) is also

true.

° Watch Video Solution

3. Let P (n) be the statement C, < n! for 1 <r < n then P(n+1) =

° Watch Video Solution

4. By Principle of Mathematical Inductionl + 2 4 3 +n =


https://dl.doubtnut.com/l/_ZcHyPFkxZiR1
https://dl.doubtnut.com/l/_MqKUHljpjOmI
https://dl.doubtnut.com/l/_7VZF10FWj5jz
https://dl.doubtnut.com/l/_CCxhy08e47bv
https://dl.doubtnut.com/l/_rWdYv4AbEf1d

° Watch Video Solution

5. By Principle of Mathematical Induction :

nth term of AP. whose first term is 'a and common difference is 'd' is

° Watch Video Solution

Objective Type Questions True False Questions

1.If P(n) is the statement n(n + 1)(n + 2) is divisible is 12 prove that

the statements P(3) and P(4) are true, but that P(5) is not true.

° Watch Video Solution

2. Let P (n) be the statement 25" — 1 is integral multiple of 7. Then P (3) is

true.



https://dl.doubtnut.com/l/_rWdYv4AbEf1d
https://dl.doubtnut.com/l/_Tqk22EXfKXWw
https://dl.doubtnut.com/l/_VIjg7wonLvqP
https://dl.doubtnut.com/l/_D0sol9WrORtS

| & Watch Video Solution I

3. If P(n) is the statement n® + n is divisible 3 is the statement P(3)

true ? Is the statement P(4) true?

° Watch Video Solution

4. Let P (n) be the statement2” > n. When P (r) is true, then is it true that

P(r + 1) is also true ?

° Watch Video Solution

5.Let P (n) be the statement (n — 4) is a whole number. Then P (3) true

° Watch Video Solution

Objective Type Questions Very Short Answer Type Questions


https://dl.doubtnut.com/l/_D0sol9WrORtS
https://dl.doubtnut.com/l/_XTbg0rKDdvUy
https://dl.doubtnut.com/l/_TnEg59PyCA5x
https://dl.doubtnut.com/l/_9OxJj17PeCEM
https://dl.doubtnut.com/l/_KJLkv9hsWlcl

1. Let P (n) be the statement. “P(n) = 16n + 3 is prime.Is P (3) true ?

° Watch Video Solution

2. If P(n) is the statement 2" > 3n, and if P(r) is true, prove that

P(r + 1) is true.

° Watch Video Solution

3. If P(n) is the statement n® + n is divisible 3 is the statement P(3)

true ? Is the statement P(4) true?

° Watch Video Solution

4.Let P (n) be the statement." 23n—1ig integral multiple of 7". Then, P (1), P

(2) and P (3) are true ?

° Watch Video Solution



https://dl.doubtnut.com/l/_KJLkv9hsWlcl
https://dl.doubtnut.com/l/_38n5upOM0YEs
https://dl.doubtnut.com/l/_QY8zFe1JiOj3
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5. Prove the following by the principle of mathematical induction:

(ab)" = a"b" forallm € N.

o Watch Video Solution

Ncert File Exercise 4 1 Prove The Following By Using The Principle Of

Mathematical Induction For All N Inn

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

3" -1
2

1+3+3+ +3" 1=

° Watch Video Solution

2

nin+1
212 +22 433+ +nd= (%)

° Watch Video Solution



https://dl.doubtnut.com/l/_yvlv6UtSrsad
https://dl.doubtnut.com/l/_UMcYaD0EEeOC
https://dl.doubtnut.com/l/_YmFa7nyoAand

1 1 1 2n

1 _
I T T T s s T T3 nil

° Watch Video Solution

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

for all necnN

n(n +1)(n + 2)(
4

1.2.342.3.44 dot dot dot +n(n+1) (n+2)=

° Watch Video Solution

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

(2n — 1)3"*! + 3

foralln € N:1.3+2.324+3.33+ £ n3" = 7

o Watch Video Solution

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

n(n + 1)(n + 2)

forallm € N:1.2+2.3+ 3.4+ +n(n+1) = 3



https://dl.doubtnut.com/l/_VfeVzi30vOO6
https://dl.doubtnut.com/l/_b1TL9aD1LYEB
https://dl.doubtnut.com/l/_bPYONVCHE0u8
https://dl.doubtnut.com/l/_CaG0UlGpLJ4X

° Watch Video Solution

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

for all n € N:

n(4n2 + 6n — 1)

1.34+3.5+5.7+ + (2nl)(2n + 1) = :

o Watch Video Solution

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

foralln € N:1.2 +2.22 +3.22 + £ n2"=(n—1)2""! +2

° Watch Video Solution

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

for all 6N1+1+1++;1—1 -
oraimENE IR 2

° Watch Video Solution



https://dl.doubtnut.com/l/_CaG0UlGpLJ4X
https://dl.doubtnut.com/l/_vYVFXlGcAiTg
https://dl.doubtnut.com/l/_7wzNN3o4mwl8
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10. Prove the following by using the principle of mathematical induction
for all n € N:

11 ++ 1 o
2.5 ' 5.8 811 (3n —1)(3n+2)  (6n+4)

° Watch Video Solution

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

for all n € N:
1 1 1 f 1 n(n + 3)
+ + + o+ =
1.2.3  2.3.4  3.45 nn+1)(n+2) 4(n+1)(n+2)

° Watch Video Solution

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

a(r” — 1)
r—1

forallm € Noa +ar +ar:+ +ar" ! =

° Watch Video Solution



https://dl.doubtnut.com/l/_eH0EgHH5yaHM
https://dl.doubtnut.com/l/_0htOEVVzZhpP
https://dl.doubtnut.com/l/_FIXa6Mre72ak
https://dl.doubtnut.com/l/_WnoucnRKavMW

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

3 5 2n + 1
foraIInEN:(1+T)(I—I—Z)(l—l—%)l—kw = (n+1)?

n

° Watch Video Solution

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

fi [l N:|1 ! 1 1 1 1 1.1— 1
oralln € N: +T +§ +§ +E—(n+)

° Watch Video Solution

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

n(2n — 1)(2n + 1)

forallm € N:1> 432 + 5> + + (2n — 1)® = 3

° Watch Video Solution



https://dl.doubtnut.com/l/_WnoucnRKavMW
https://dl.doubtnut.com/l/_dVK921Bbezkc
https://dl.doubtnut.com/l/_h9Px7J0sMJSv

16. Prove the following by using the principle of mathematical induction
for all n € N:

N S ++ 1 _n
1.4 47 710 (Bn—1)(3n+1) (3n+1)

o Watch Video Solution

17. Prove the following by using the principle of mathematical induction
for all n € N:

11 ++ 1 on
3.5 57 7.9 2n+1)(2n+3) 3(2n+3)°

° Watch Video Solution

1
18.Provethat 1 + 2 + 3 +4....... .+ N < §(2n+1)2

° Watch Video Solution



https://dl.doubtnut.com/l/_lAgdRScSUAv7
https://dl.doubtnut.com/l/_XrywEyBrmqxH
https://dl.doubtnut.com/l/_wCLBAZXV4e3y

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

20. Show that 10" ! + 1 is divisible by 11 for all natural numbers n.

° Watch Video Solution

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

for all n € N:z?™ — y*"is divisible by = + .

° Watch Video Solution

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

foralln € N:3?" "2 — 8n — 9is divisible by 8.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z88vnxQvHx2v
https://dl.doubtnut.com/l/_wKNLXEwd7E7v
https://dl.doubtnut.com/l/_7DaiHvhGPQfb
https://dl.doubtnut.com/l/_etPHHyUhEqvi

23.41" — 14" is a multiple of 27

o Watch Video Solution

24. Prove by mathematical induction that, 2n 4+ 7 < (’I’L—l—3)2 for all

n € N.

o Watch Video Solution

1.4" — 1is divisible by 3, for each natural number n.

° Watch Video Solution



https://dl.doubtnut.com/l/_etPHHyUhEqvi
https://dl.doubtnut.com/l/_aCBBOInTNbsQ
https://dl.doubtnut.com/l/_tWqBDyaWqJQX
https://dl.doubtnut.com/l/_FAZIDVviuSEo

2. Using the principle of mathematical induction, prove that (23" — 1) is

divisible by 7 for alln € N.

o Watch Video Solution

3.3%" — 1is divisible by 8, for all natural numbers n.

o Watch Video Solution

4.n° — nis divisible by 6, for each natural numbers n > 2

o Watch Video Solution

5.n(n% + 5) is divisible b 6, for each natural number n.
y

o Watch Video Solution



https://dl.doubtnut.com/l/_LfQAKo4pWp3o
https://dl.doubtnut.com/l/_oNAbil5IWJcd
https://dl.doubtnut.com/l/_e4LxPJAiPAOn
https://dl.doubtnut.com/l/_kzzbByjrQLdQ

6.n> < 2", for all natural number n < 5.

o Watch Video Solution

1 1 1

1
vz B v m

° Watch Video Solution

7.Foralln € N,1+

8.1+5+9+ ..+ (4n — 3) = n(2n — 1) for all natural numbers n

° Watch Video Solution

9. A sequence by, b1, b2,... is defined by letting by =5 and
b, = 4 + by _1, for all natural number k. Show that b, = 5 + 4n, for all

natural number n using mathematical induction.

° Watch Video Solution



https://dl.doubtnut.com/l/_dB3uEnqrIjdq
https://dl.doubtnut.com/l/_y5HQUUlNIxyt
https://dl.doubtnut.com/l/_KsXZeej47ZXK
https://dl.doubtnut.com/l/_Vp2eN9TAyZ6R
https://dl.doubtnut.com/l/_BDi42QmTupNn

10. Using induction, prove that
sin2"6
2" sin@

cos B - cos 20 - cos 220. ...cos 2" 10 =

° Watch Video Solution

Revision Exercise

1. Prove, by Induction, that 2" < n!foralln > 4

° Watch Video Solution

2.The number of all possible subsets of a set containing n elements ?

° Watch Video Solution

3. Let P(n) denote the statement:

2™ > n!Show that P(1),P(2),P(3) are true butP(4) is not true.



https://dl.doubtnut.com/l/_BDi42QmTupNn
https://dl.doubtnut.com/l/_xFxKxC4gcjRJ
https://dl.doubtnut.com/l/_yTAWNIFqUPLa
https://dl.doubtnut.com/l/_8vIwatVzvun3

| ) Watch Video Solution

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

for all EN1+1+1+—1—51—1 .
oralln 5t 7t3 o = 1= o

° Watch Video Solution

5. Using mathematical induction prove that

1
z+4dr+Tx + ... +(3n—2)w:§n(3n—1)w

° Watch Video Solution

6. Prove by PMI that

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

1.2+23+34+.... +n(n+1) = , Vne N

° Watch Video Solution



https://dl.doubtnut.com/l/_8vIwatVzvun3
https://dl.doubtnut.com/l/_a6mpQSgoGSM3
https://dl.doubtnut.com/l/_mqrSeax6HGG3
https://dl.doubtnut.com/l/_Vq62rx5Wn3xw

n(n +1)(n +2)(n +3)
4

7.1.234+2.34+ +n(n+1)(n+2) =

° Watch Video Solution

8. Prove the following by the principle of mathematical induction:
. 7
THTTHTTT+ + 777+ + n = digitsT = = (10" "' — 9n — 10) for

alln € NB.

° Watch Video Solution

9. Prove by the principle of mathematical induction, that

1.1 +2.2! +3.3! +..... 4 (n.n!) — lfor all natural number n(n # 1 x

° Watch Video Solution

10. Prove that for n € N, 10" + 3. 4" "2 + 5 is divisible by 9.

° Watch Video Solution



https://dl.doubtnut.com/l/_Dd5TBkrHFrAW
https://dl.doubtnut.com/l/_dlMSOJBTQvsL
https://dl.doubtnut.com/l/_6oYqM5rmaoaf
https://dl.doubtnut.com/l/_Y6chUpsHSftw

11. By Mathematical Induction, prove the following:
(i) (4" + 15n — 1) is divisible by 9,
(ii) (12" + 25" 1) is divisible by 13

(i) 11("*2) 4 12(2»+1) is divisible by 133 for alln € N

° Watch Video Solution

7 5

12. For all positive integer n , prove that — + n + =nd - o is an
: P germn,p 7 "5 3 105

integer

° Watch Video Solution

3. Let Ui=1 Us=1andUp;2 =Uyp4+1 +Upf or n>1. use

mathematical induction to show that:

U, = \jg{(l—;ﬁ) — (1_2\/5> }for alln > 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_Y6chUpsHSftw
https://dl.doubtnut.com/l/_w2QHkZFaNt9i
https://dl.doubtnut.com/l/_lu8FiyFVgVrH
https://dl.doubtnut.com/l/_DhOR2BJa65co

14. Using the principle of Mathematical Induction, prove that

Vn € N, 4" — 3n — 1is divisible by 9.

° Watch Video Solution

Check Your Understanding

1. Does the Principle of Mathematical Induction' apply to :

P(n):n® > 100?

° Watch Video Solution

2.If P(n) is the statement n(n + 1)(n + 2) is divisible is 12 prove that

the statements P(3) and P(4) are true, but that P(5) is not true.

° Watch Video Solution



https://dl.doubtnut.com/l/_DhOR2BJa65co
https://dl.doubtnut.com/l/_b8VXlRfe6qZX
https://dl.doubtnut.com/l/_ZniS3mX2xm8m
https://dl.doubtnut.com/l/_gqafQ2aE40R5
https://dl.doubtnut.com/l/_13ADr0OobOlh

3.If P(n) is the statement n(n + 1)(n + 2) is divisible is 12 prove that

the statements P(3) and P(4) are true, but that P(5) is not true.

° Watch Video Solution

4.Let P(n) be the statement : 10n + 3 is prime. Is P(3) true ?

° Watch Video Solution

5.Let P(n) be the statement : 2" > 1.1s P(1) true ?

° Watch Video Solution

6. If P(n) is the statement:n(n + 1) is even, then what is P(4) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_13ADr0OobOlh
https://dl.doubtnut.com/l/_7kFl6Fg19WaN
https://dl.doubtnut.com/l/_na3VIo2RCPho
https://dl.doubtnut.com/l/_Jz0RO0KUbDE7

7.1f P(n) is the statement n® + n is divisible 3 is the statement P(3)

true ? Is the statement P(4) true?

o Watch Video Solution

8. Let P(n) be the statement : n? + n is even Is P(n) true for alln € N?

o Watch Video Solution

9. Let P(n) be the statement: C, < n!forl1 <r <n

Is P(3) true ?

o Watch Video Solution

10. Prove by induction that: 2" > nforalln € N.

o Watch Video Solution



https://dl.doubtnut.com/l/_J8PzfntPNLoW
https://dl.doubtnut.com/l/_gErJ5fXCid53
https://dl.doubtnut.com/l/_lYLk319hqWdR
https://dl.doubtnut.com/l/_OPpsEUa4yaYt

Chapter Test 4

1.Foralln € N, 3.5>""! + 28" 1 is divisble by-

A.19
B.17
C.23

D. 25

Answer: B

° Watch Video Solution

2.Foreachn € N, n(n + 1)(2n + 1) is divisible by

A.6
B.7

C.8


https://dl.doubtnut.com/l/_7I444dPSITAI
https://dl.doubtnut.com/l/_RDssoAoIyMlg

D.15

Answer: A

° Watch Video Solution

3.1f P(n) is the statement 2°™ — 1 .1s an integral multiple 7, and if P(r)

is true, prove that P(r + 1) is true.

° Watch Video Solution

4. Let P(n) be the statement :
3" >n

What is P(n + 1) ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RDssoAoIyMlg
https://dl.doubtnut.com/l/_bCz22Q41IaY1
https://dl.doubtnut.com/l/_uMpretGZHkwr

5. Given an example of a statement P(n) which is true for all n > 4 but

P(1), P(2)and P(3) are not true. Justify your answer.

° Watch Video Solution

6. Prove by the principle of mathematical induction that for all n € N:

1
12+ 22+ 3% + —|—n2:€n(n—|—1)(2n+1)

° Watch Video Solution

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

n(2n — 1)(2n + 1)
3

foralln € N:12 + 32 +52 + + (2n — 1) =

° Watch Video Solution

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

a(r” — 1)
1

foralln € N:a +ar +ar:+ +ar" ! =


https://dl.doubtnut.com/l/_tynRK746N15K
https://dl.doubtnut.com/l/_CCBDi4w73N6w
https://dl.doubtnut.com/l/_eSgWme0Wm5ba
https://dl.doubtnut.com/l/_EEcDIy5PNgEm

° Watch Video Solution

9.If n is a positive integer, show that 4" — 3n — 1 is divisible by 9

° Watch Video Solution

10. Prove that 2n + 1 < 2" for all natural numbers n > 3

° Watch Video Solution

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

for all nc N:
1 1 1 : 1 n(n + 3)
+ + + + =
1.2.3  2.3.4 3.4.5 nn+1)(n+2) 4n+1)(n+2)

° Watch Video Solution



https://dl.doubtnut.com/l/_EEcDIy5PNgEm
https://dl.doubtnut.com/l/_OSJR0M2DmmzE
https://dl.doubtnut.com/l/_8fsX3sCbYLyT
https://dl.doubtnut.com/l/_buNtzmleYlXI

12. Prove by the principle of mathematical

n .
R is a natural number for all n € N-

induction

that

° Watch Video Solution



https://dl.doubtnut.com/l/_6HuO1cm9nVqK

