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PRINCIPLE OF MATHEMATICAL INDUCTION

Short Answer Type Question

1. 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,

o Watch Video Solution
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2. Given an example of a statement P(n) such that it is true

of all nNV.

o Watch Video Solution

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

o Watch Video Solution

4. Using the principle of mathematical induction, prove that

(2°* — 1) is divisible by 7 for all n € N

o Watch Video Solution



https://dl.doubtnut.com/l/_Nb8bHFPaogno
https://dl.doubtnut.com/l/_AcZipKCrmkbN
https://dl.doubtnut.com/l/_U9Z1zvis3Upy
https://dl.doubtnut.com/l/_TguRCeS3xmbo

5. Prove the following by the principle of mathematical

induction: n® — 7n + 3 is divisible 3 for all n € N.

o Watch Video Solution

6. prove that 32" — 1 is divisible by 8, for all natural numbers

o Watch Video Solution

7. Prove that for any natural numbers n, 7" — 2" is divisible

by 5.

° Watch Video Solution



https://dl.doubtnut.com/l/_TguRCeS3xmbo
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8. If ¢ # y, then for every natural number n, z" — y" is

divisible by

o View Text Solution

9. If n be any natural number then by which largest number

(n* — n) is always divisible? 3 (b) 6 (c) 12 (d) 18

o Watch Video Solution

10. prove that n(n2 + 5) is divisible by 6, for each natural

number n.

o Watch Video Solution



https://dl.doubtnut.com/l/_X7a627oN21Ie
https://dl.doubtnut.com/l/_9NfmJ6rn8gvo
https://dl.doubtnut.com/l/_4CAtCLDaJtuS
https://dl.doubtnut.com/l/_GRMNWIgjU57b

1. prove that n? < 2" for all natural number n > 5.

° Watch Video Solution

12. prove that 2n < (n + 2)! for all natural numbers n.

° Watch Video Solution

13. Using principle of mathematical induction prove that

1 1 1
n < + + + e + —— for all natural

numbers n > 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_GRMNWIgjU57b
https://dl.doubtnut.com/l/_9KHBhWmLZVVt
https://dl.doubtnut.com/l/_GzvDzODVk7vT

14. prove that 2+ 4+ 6 + ...2n = n® + n, for all natural

numbers n.

° Watch Video Solution

15. Prove thatl +2+22+... +2" =2"*1 _ 1 for all

natural number n.

o Watch Video Solution

16. prove that 1+5+9+ . . .+(4n-3)=n(2n-1), for all natural

number n.

o Watch Video Solution



https://dl.doubtnut.com/l/_IFlJ9rFrcoRQ
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Long Answer Type Question

1. Asequence a1, as, asg, . . . is defined by letting a; = 3 and
ap = Ta,_1, for all natural numbers k > 2. Show that

a, = 3- 7! for natural numbers.

o Watch Video Solution

2. A sequence by, by, by, . . . is defined by letting by = 5 and
b, =4+ b,_;, for all natural number k. Show that
b, = 5 + 4n, for all natural number n using mathematical

induction.

o Watch Video Solution



https://dl.doubtnut.com/l/_01FXHaKjTKiR
https://dl.doubtnut.com/l/_EhjtzKRsLySL

3. A sequence dq, ds, ds. . . is defined by letting d; = 2 and

di
dp = kk 1, for all natural numbers, k > 2. Show that

2
d, = —,foralln € N.
n!

° Watch Video Solution

4, Prove that for all neN

cosa + cos(a + B) + cos(a + 28) + ... + cos[a + (n — 1)f]

cos [a + <";1 )ﬁ] sin(%)
_ sing

° Watch Video Solution

5. Using induction, prove that
sin 2"6

cos 6 - cos 20 - cos 220. ...cos 2" 10 = —
2" sinf
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° Watch Video Solution

6. Prove that,
sin T;—esin n—gl 0
sinf + sin20 + sin360 + .. .sinnf = - for
Sil’lE
alln € N.
° View Text Solution
n® n’ n
7. Prove that 5 + K3 + R is a natural number.

° Watch Video Solution

8. about to only mathematics

[ ° Watch Video Solution
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9. The number of subsets of a set containing n elements is :

o Watch Video Solution

Objective Type Questions

1 If 10" +3 x 4""% + X is divisible by 9 or all natural
numbers, then the least positive integral value of A is
a.5b.3c.7d.1

A5

B.3

C.7
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D.1

Answer: A

° Watch Video Solution

2.Foralln € N, 352" 4 2571 s divisible by (A) 19 (B)
17 (C) 23 (D) 25

A.19

B.17

C.23

D. 25

Answer: B::C
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3. If 2™ — 1 is divisible by  — k then the least positive
integral value of kiis(a) 1(b) 2 (c) 3 (d) 4

A1l

B.2

C.3

D.4

Answer: A

° Watch Video Solution
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4.1f P(n):2n < n!,n € N then P(n) is true foralln > ....

o View Text Solution

5. State whether the following statement is true or false.
Justify If P(n) is a statement (n € N) such that if P(K) is true,

P(k + 1) is true for kK € N, then P(n) is true.

o View Text Solution
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