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MATHEMATICAL INDUCTION

1. Prove the following by using the principle of mathematical

rrr Dy’

induction foralln € N:-13 + 22 + 3% + ...+ n® = < 5

o Watch Video Solution

2. Prove the following by using the principle of mathematical

induction for all neN -
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n(n + 1)(n + 2)(n + 3)

1.23+ 234+ ... +n(n+1)(n+2) = 7

0 Watch Video Solution

3. Prove the following by using the principle of mathematical

induction for all neN -
n(n+ 1)(n + 2)(n + 3
1.23+234+ ...+ n(n+1)(n+2) = ( )( 1 )( ).
° Watch Video Solution
4. Prove by mathematical induction that

n
Z r"C, =n.2""! ¥Yn € N.
r=0

° Watch Video Solution

5. Use the principle of mathematical induction to show that

521 4 3n+2 on—1 divisible by 19 for all natural numbers n.
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o Watch Video Solution

6. Use the principle of mathematical induction to show that a™ — b")

is divisble by a — b for all natural numbers n.

o Watch Video Solution

7.If first term is 3 and common ratio is 3 then find the 6th term of G.P

o Watch Video Solution

8. Using mathematical induction prove that n® — Tn + 3 is divisible

by3, Vn € N

0 Watch Video Solution
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9, if a+b=c+dand a® +b> =c* +d? then show by

mathematical induction @™ + 8" = " + d"

o Watch Video Solution

1 sinx
10. Evaluatel = / (—)dm
o \sinzcos’z

o Watch Video Solution

1. Given that u,, . ; = 3u,, — 2u,,_1, and uy = 2, u; = 3, then prove

that u,, = 2" + 1 for all positive integer of n

° Watch Video Solution

12. How many numbers between 99 to 999 which are divisible by 11.

° Watch Video Solution
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13. If p is a natural number, then prove that p" ™ + (p+1)*" "1 is

divisible by p> + p + 1 for every positive integer n.
A.P
B.P>+ P
CP*+P+1

D.P2 -1

Answer:

° Watch Video Solution

14. Let P(n) denote the statement that n? + n is odd . It is seen that

P(n) = P(n + 1), P(n) is true for all

An>1
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B.n

Cn > 2

D. None of these

Answer:

° Watch Video Solution

15. For a positive integer n let

() =1t st sbsto +——Th
= - - — -_ n
a(n 5 3 1 (2n)_1 e

A.a(100) > 100
B.a(100) < 200
C.a(200) < 100

D. a(200) > 100

Answer: D
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| &J Watch Video Solution

16. Let S(k) = 1+3+5+... + (2k — 1) = 3 + k*. Then which of

the following is true ?

A. Principle of mathematical induction can be used to prove the

formula
B.S(k) = S(k+ 1)

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

D. S(1) is correct

Answer:

° Watch Video Solution

17.10" + 3(4" %) + 5 is divisible by (n € N)
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A7

B.5

C.9

D.8

Answer:

o Watch Video Solution

18. Statement-1 For all natural number n,
142+ .... +n < (2n + 1)* Statement -2 For all natural numbers ,
(2n +3)> = 7(n +1) < (2n + 3)°.
A. Statement -1 is true , Statement -2 is true Statement -2 is correct
explanation for Statement -1.
B. Statement -1 is true , Statement -2 is true , Statement -2 is not

the correct explanation for Statement -1


https://dl.doubtnut.com/l/_bg4GRIpZmR9j
https://dl.doubtnut.com/l/_KZVbnEhOs2Ia

C. Statement-1is true , Statement-2 is false

D. Statement-1 is false , Statement -2 is true .

Answer: B

o Watch Video Solution

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

T+ 7T+ 77T+ e . + 77T+ + 1 — digitsT = 811(1071+1 — 9n — 10)

foralln € NB.

A. Statement -1 is true , Statement -2 is true Statement -2 is correct
explanation for Statement -1.

B. Statement -1 is true , Statement -2 is true , Statement -2 is not
the correct explanation for Statement -2

C. Statement-1is true , Statement-2 is false

D. Statement-1 is false , Statement -2 is true .
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Answer: C

o Watch Video Solution

20. Using the principle of mathematical induction to show that

41" — 14" is divisible by 27 for all n.

o Watch Video Solution

21. Using mathematical induction , show that n(n 4+ 1)(n + 5) is a

multiple of 3.

° Watch Video Solution

22. Using the principle of mathematical induction to show that

41" — 14" is divisible by 27 for all n.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_R2c1IrSuLKNu
https://dl.doubtnut.com/l/_cViQAQA1Ayc5
https://dl.doubtnut.com/l/_W5OcWZWd1xV4
https://dl.doubtnut.com/l/_qsISG8TxJyN1

23. Use the principle of mathematical induction to prove that for all

neN

\/2+ \/2—|—\/2—|—...—|—...—|—\/§:2cos<2n7:1)

when the LHS contains n radical signs.

° Watch Video Solution

24, Using the principle of mathematical induction to show that

41" — 14" is divisible by 27 for all n.

o Watch Video Solution

/2 ging
25. Evaluate - dzx
0 sinz

o Watch Video Solution
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26.Show that for alln € N.

\/a—l—\/a—l—\/a—l—.... +4/a < Lt yatl

2

where'a' is fixed positive number and n radical signs are taken on LHS.

o Watch Video Solution

n
27. Prove that * nC,sinrz cos(n — )z = 2" sin(nz)-
—

=0

0 Watch Video Solution

Mathematical Induction Exercise 1 Single Option Correct Tpye Questions

methods of mathematical induction which is true

Aa, >7,Vn2>1
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B.n, >3, Vn>1

Ca, <4,Vn>1

D.a, < 3,Vn >1

Answer:

° Watch Video Solution

2.if 2z — 2y = 10 find the valueof z — y

° Watch Video Solution

3. Prove the following by using the principle of mathematical

induction foralln € N:- (2n +7) < (n + 3)%

o Watch Video Solution
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Exercise Statement | And li Type Questions

1.Ifa; = 1, ay = 5 find the common difference and 5th term of AP

o Watch Video Solution

2. Statement -1 for all natural numbers n , 2.7" 4+ 3.5 — 5 is divisible
by 24.
Statement -2 if f(x) is divisible by x, then f(z + 1) — f(z) is divisible
byxz + 1, Vz € N.
A. Statement -1 is true , Statement -2 is true, Statement -2 is
correct explanation for Statement -2
B. Statement -1 is true , Statement -2 is true , Statement -2 is not
correct explanation for Staement -2

C. Statement -1 is true , Statement -2 is false

D. Statement -1 is false , Statement - 2 is true.


https://dl.doubtnut.com/l/_FyL1HqoJPPw3
https://dl.doubtnut.com/l/_toYApWrPqIn0

Answer:

o Watch Video Solution

tont 9 1 1 1
Uponerms—gn § W ,

Statement-2 a—+ ar + ar’ + ... + ar" 1=~ 7 for

O<r<l1.

A. (a)Statement -1 is true , Statement -2 is true, Statement -2 is
correct explanation for Statement -1

B. (b)Statement -1 is true , Statement -2 is true , Statement -2 is not
correct explanation for Staement -1

C. (c)Statement -1is true , Statement -2 is false

D. (d)Statement -1 is false , Statement - 2 is true.

Answer:


https://dl.doubtnut.com/l/_toYApWrPqIn0
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o Watch Video Solution

Exercise Subjective Type Questions

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

1172 + 1227 +1 is divisible 133 for alln € N.

o Watch Video Solution

2.Show that n” — n is divisible by 42 .

° Watch Video Solution

3. Prove that 3°" + 24n — 1is divisible by 32 .

o Watch Video Solution
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4. Prove using mathematical induction:-n(n + 1)(n + 5) is divisible

by 6 for all natural numbers

o Watch Video Solution

5.Prove that 32" + 24n — 1 s divisible by 32

0 Watch Video Solution

6. Prove the following by using the principle of mathematical

induction for all n € N :- z*" — y*" is divisible byz + .

o Watch Video Solution

7. Prove by induction that if n is a positive integer not divisible by 3,

then 32" + 3" + 1is divisible by 13.

| ° Wiak~rh \NAAA CAliikian
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8. Prove that the product of three consecutive positive integers is

divisible by 6.

o Watch Video Solution

9. Find the sum of A.P first term 3 and common difference 2 and n=5

o Watch Video Solution

10. When the square of any odd number, greater than 1, is divided by

8, it always leaves remainder

0 Watch Video Solution
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1. Prove the following by using induction for all n & N.

n(n + 1)

1+24+3+..... +n = 5

° Watch Video Solution

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

n(n+1)(2n +1
PP R Sl )6( )

° Watch Video Solution

13. Prove the following by the principle of mathematical induction:
n(4n2 + 6n — 1)
3

1.34+42.44+3.5+ +(2n—1)(2n+ 1) =

o Watch Video Solution
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14. If first term is 3 and common ratio is 3 then find the 6th term of

G.P

o Watch Video Solution

15. The third term of a GP is 3. What is the product of the first five

terms?

o Watch Video Solution

16. If First term of G.P is 1 and common ratio '1/2' then find the infinite

sum of G.P

° Watch Video Solution
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17. Let ay = 2,a; =5 and for n > 2,a, = 5a,_1 — 6a,_5. Then

prove by induction that a, = 2" + 3"Vn € Z ™.

0 Watch Video Solution

18.Ifa; =1,a,,1 = n——i—lam a > 1, then prove by induction that
1
ap 1 = ——n € N.
T 1)

o Watch Video Solution

19. if abecde and f are six real numbers such that

a+bt+c=d+e+f A+ +E=d>+ e+ f? and
3,23 . .3 _ 33 3 3 o .

a’+ b+ ¢ =d’+ e’ + f°, prove by mathematical induction that

a"+bv"+c"=d"+e"+ f*Vn € N.

o Watch Video Solution
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20. The sum of the first ten terms of an AP is four times the sum of
the first five terms, the ratio of the first term to the common

difference is

0 Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1. If t1 + ts5 + t15 + t10 + t20 + t24 = 225 Find the sum of first 24th

term of that A.P?

° Watch Video Solution

2. Statement -1 For each natural number n, (n + 1)7 —n’ —1is

divisible by 7.

7

Statement -2 For each natural number n, n" — n is divisible by 7.

A. Statement-1 is false , Statement-2 is true
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B. Statement-1 is true , Statement-2 is true , Statement-2 is correct

explanation for Statement-1

C.Statement-1 is true , Statement-2 is true , Statement-2 is not a

correct explanation for Statement-1

D. Statement-1 is true , Statement-2 is false

Answer:

° Watch Video Solution
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