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Solved Examples

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

Mf

forallme N:13 + 28 £33 + ... .—|—n3:( 5

o Watch Video Solution

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

1 n 1 n 1 Lo 1 _n
1.2 2.3 3.4 nin+1) n+1

° Watch Video Solution
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3. Prove the following by the principle of mathematical induction:

1.24+2.224+3.22 4 4+ n2"=(n—1)2"" +2

° Watch Video Solution

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

for all neN

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

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

o Watch Video Solution

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

: 7
T+TT+ 77T+ + 777+ + n— digits7 = ﬁ(m’”1 — 9n — 10) for

allm € NB-

° Watch Video Solution
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6. Prove by the principle of mathematical induction that 5 + 3 + 3

is a natural number for alln € N.

° Watch Video Solution

7. prove that

sin 2"«

cos « cos 2 cos 4a...... cos(2n_1a) = for allne N

2" sin «

° Watch Video Solution

8. Show that n® + (n + 1)® + (n + 2)® is divisible by 9 for every natural

number n.

° Watch Video Solution

9. Using the Principle of mathematical induction, show that

11772 4 12*"*1 where n is a natural number is divisible by 133.
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10. Prove that for n € N, 10" + 3. 4" "2 + 5 is divisible by 9 .

° Watch Video Solution

11. Using the principle of mathematical induction. Prove that (z" — y") is

divisible by (z — y) for alln € N.

° Watch Video Solution

12. Show by using the principle of mathematical induction that for all

natural numbern > 2,2" > 2n 41

° Watch Video Solution

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

1
foralln e N:i1+24+3+ +n < §(2n+1)2.
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° Watch Video Solution

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

foralln € N: (2n+7) < (n+3)%.

° Watch Video Solution

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

z > 1.

° Watch Video Solution

n(n + 1)(2n + 1)
6

1. Prove that :12 + 22 + 32 + + n? =

° Watch Video Solution
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2.1f P(n) be the statement "10n + 3 is a prime number", then prove that

P(1) and P(2) are true but P(3) is false.

° Watch Video Solution

3.Prove by induction that 4 + 8 + 12 + + 4n = 2n(n + 1) for all nV.

° Watch Video Solution

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

n(n+1) .
1+24+3+ +n= Tze , the sum o the first n natural numbers
n(n+1)
is 5 :

° Watch Video Solution

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

1
124+ 22+ 3% + —|—n2:€n(n—|—1)(2n+1)

| e |
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6. Prove the following by the principle of mathematical induction:

3"—-1

1+3+8 + +3"7 1 ==

° Watch Video Solution

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

foralln € New 4 = 4 = 51—11
oraincNg+tytgttm=l-%

° Watch Video Solution

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

mathematical induction for every natural number.

° Watch Video Solution
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9. Prove the following by using the principle of mathematical induction

2 _ n(2n — 1)(2n + 1)

foralln € N:12 + 3% + 5> + + (2n — 1) 3

° Watch Video Solution

10. Prove by using the principle of mathemtical induction:

26— 1)

3.22+3.22+...+3n2ntl = =

° Watch Video Solution

1. Using the principle of mathematical induction prove that

2n +1)3" ! + 3
1.3+2.32+3.3% + —i—n.3”:( )4 forallm € N.

° Watch Video Solution

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

a(r® — 1)
r—1

forallm € N:a +ar +ar>+ +Lar" ! =


https://dl.doubtnut.com/l/_rrjEx9DWoZ4Q
https://dl.doubtnut.com/l/_BRfSi1dacrVy
https://dl.doubtnut.com/l/_DasV3YzHHoue
https://dl.doubtnut.com/l/_6SB97QRaigox

° Watch Video Solution

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

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

° Watch Video Solution

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

nbelongs — N:

1 N 1 N 1 Loy 1 B n
1.3 3.5 5.7 (2n —1)(2n + 1)  m+1

o Watch Video Solution

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

1 1 1 1 n

37 77 1L T T @n—D@n+3)  3(dn+3)

o Watch Video Solution
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16. Prove the following by the principle of mathematical induction:

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

1.242.34+3.44 +n(n+1) =

° Watch Video Solution

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

’n,(4n2 + 6n — 1)

1.34+2.443.5+ +(2n—-1)(2n+1) = 3

° Watch Video Solution

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

L S S 1 _on
1.4 47 710 77 (3n-23n+1) 3n+1

° Watch Video Solution

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

L SRS SR 1 _n
2.5 5.8 811 (3n —1)(3n+2) 6n+4
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20. Prove the following by the principle of mathematical induction:

L S S 1 B n
35 57 7.9 (2n+1)(2n+3)  3(2n+3)

° Watch Video Solution

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

1 1 1 f 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

22. Using the principle of mathematical induction prove that

1 1 1 1 27,
1 —
+1+2+1+2+3+1+2+3+4++1+2+3+ +n n +
foralln ¢ N

° Watch Video Solution
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23. Prove the following by using the principle of mathematical induction

fi [l N:|1 ! 1 1 1 11.1— 1
oralln € N: —1-1 -l—2 +3 +n—(n+)

° Watch Video Solution

24. Prove, by induction, that (cos# + isin)" = cosnf + isinné for all

positive as well as negative integral values of n

° Watch Video Solution

25. Prove by the principle of mathematical induction, that

3X6+6x9+9x12+.... +(3n) x (3n+3) =3n(n+1)(n+2)

o Watch Video Solution

26.n(n + 1)(n + 5) is divisible by 6.
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I ° Watch Video Solution

27. If n is as natural number, using mathematical induction show that:

n’ — nis a multiple of 7.

° Watch Video Solution

28.1f n is a positive integer, show that 4" — 3n — 1 is divisible by 9

° Watch Video Solution

29. Show that 9" ! — 8n — 9 is divisible by 64, where n is a positive

integer.

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

forallm € N:10>"~! + 1is divisible by 11.

° Watch Video Solution

31. Prove, by mathematical induction, that =™ + y" is divisible by z + y

for any positive odd integer n.

° Watch Video Solution

32. about to only mathematics

° Watch Video Solution

33. Using principle of mathematical induction prove that z*" — ¢*" is

divisible by = + y for all nbelongs — N.

° Watch Video Solution
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34. For every positive integer n, prove that 7" — 3"is divisible by 4.

° Watch Video Solution

35. Using the principle of mathematical induction prove that 41" — 14" is

a multiple of 27 & 7" — 3" is divisible by 4 .

° Watch Video Solution

36. Show by using the principle of mathematical induction that

2" >n.n € N.

° Watch Video Solution

37. Using  mathematical induction, prove the following:

1+243+...+n<(2n+1)>2Vne N
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| ¥ Watch Video Solution
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