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PRINCIPLE OF MATHEMATICAL INDUCTION

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

by

forallm € N:1% + 2% + 33 + +'n3=( 5

° Watch Video Solution

2. Using the principle of mathematical induction prove that
1+ . + . + - + + . .
142 14+2+3 1+2+3+4 1+2+3+ +n  n+

foralln ¢ N
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| ° Watch Video Solution

(2n —1)3""t +3
4

3.1.3+232+33 +... +n.3 =

o Watch Video Solution

4. Using principle of mathematical induction, prove that for all

n € N,n(n + 1)(n + 5) is a multiple of 3.

o Watch Video Solution

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

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

o Watch Video Solution
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6. Using the principle of mathematical induction , prove that for n € N,

41" — 14" is a multiple of 27.

° Watch Video Solution

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

foralln € N:(2n+7) < (n + 3)%

° Watch Video Solution

8. Using the principle of mathematical induction , prove that for

1 1 1 1
N e 1.
A e B S T
° Watch Video Solution
9.Asequence ay, as, a3, - - . is defined by letting a; = 3and a;, = Tay 4

, for all natural numbers k < 2. Show that a, = 3 - 7"~ for natural


https://dl.doubtnut.com/l/_3pFuA9GRI0O1
https://dl.doubtnut.com/l/_ZKQ5KBZy7cNe
https://dl.doubtnut.com/l/_PqLaL19QULNT
https://dl.doubtnut.com/l/_e327fHpVXjTU

numbers.

° Watch Video Solution

10. Let
An:a1+a2—|— ...... —I—an,Bn:bl+b2+b3+....+bn,Dn:Cl+C2
and ¢, = aib, + asb,_1 + ....... + a,bjAan € N. Using mathematical

induction , prove that

(a)

° View Text Solution

N et U=1,0,=1andU,,5s=U,,.1+U, for n>1 Use

mathematical induction to such that

U, = 1 {(1_'—\/3)” (1_\/g>n}foralln>1.
NG 2 2

o Watch Video Solution
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12. If p is a fixed positive integer, prove by induction that

"1+ (p+ 1) Lis divisible by P2 4+ p + 1 foralln € N.

° Watch Video Solution

3. Let 0< Ay for i =1,2,...... n. Use mathematical induction to
prove that
A+ Ay + ... + A
sinA; +sinA; +..... +sin 4, gnsin< ! 2 n)
n

where n > 1 is a natural number. [You may use the fact that
psinz + (1 — p)siny < sin[pz + (1 — p)y], where 0<p<1 and

0<z,y< .

° View Text Solution
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n(4n2 + 6n — 1)

1.134+35+57+... +(2n—1)(2n+1) = 3

o Watch Video Solution

2. Using the principle of mathematical induction prove that

1 1 1 1 n(n + 3)
+ + + + =
1.2.3  2.3.4 3.4.5 nn+1)(n+2) 4(n+1)(n+2)
foralln e N

o Watch Video Solution

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

divisible by 7 for alln € N-

o Watch Video Solution

4.Using the principle of mathematical induction. Prove that (2" — y") is

divisible by (x-y) for all n € N.
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5. Using principle of mathematical induction prove that

1 1 1 1
Vn < + + + + ——= for all natural numbers n > 2.

vioov2 o VB Vn

° Watch Video Solution

. . : n® n? ™
6. Prove by the principle of mathematical induction that 5 + = + 15

is a natural number for all n € NN.

° Watch Video Solution

7. Using principle of mathematical induction, prove that ™ —1 s

divisible by 22" 3 for any natural number n.

A 2271
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D. 2n+3

Answer: B

° Watch Video Solution

8. Prove by mathematical induction that n® and n have the same unit

digit for any natural number n.

° View Text Solution

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

natural number n using mathematical induction.

° Watch Video Solution
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