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Progression, Related Inequalities and Series

Exercise

1. General forms of progressions.

Watch Video Solution

2. Classi�cation of progression.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_CYPhlNf8lMqt
https://dl.doubtnut.com/l/_nwDDPBNm1OJa


3. Relations between variables and facts about AP.

Watch Video Solution

4. Prove that square roots of three unequal prime numbers cannot be

three terms of an AP.

Watch Video Solution

5. If x,y and z are positive real numbers diferent form 1 and

 show that  are in A.P.

Watch Video Solution

x18 − y21 = z28 3 logy x, 3 logz y, 7 logx z

6. If x,y,z are real numbers satisfying the equation

 then prove that x,y,z are

in AP.

25(9x2 + y2) + 9z2 − 15(5xy + yz + 3zx) = 0

https://dl.doubtnut.com/l/_Voz1FQ71lfEH
https://dl.doubtnut.com/l/_FbqP9csfZkkW
https://dl.doubtnut.com/l/_vHbg3ey4M6TW
https://dl.doubtnut.com/l/_THNFXkR4uZEL


Watch Video Solution

7. At what values of parameter  are there values of  such that the

numbers:  form an  ?

Watch Video Solution

a x

(51 +x + 51 −x), , (25x + 25−x)
a

2
A. P .

8. Prove that  where  can be expressed as the sum of  terms

of a series of integers in AP

Watch Video Solution

(2n)2
n ∈ N n

9. Suppose that  is an A.P. Let 

 Prove that are in

A.P. having common di�erence equal to  times the common di�er-ence

of the A.P. 

Watch Video Solution

a1, a2, .... , an, ....

Sk = a ( k− 1 ) n+ 1 + a ( k− 1 ) n+ 2 + ...... + akn. S1, S2, ...

n2

a1, a2, ...

https://dl.doubtnut.com/l/_THNFXkR4uZEL
https://dl.doubtnut.com/l/_2RnPvRB59U88
https://dl.doubtnut.com/l/_rM7aeXzBpZUR
https://dl.doubtnut.com/l/_GOKEJfW6hfr6


10. The ratio of the sums of m terms and n terms of an A.P. is 

Prove that the ratio of their mth and nth term will be (2m - 1) : (2n-1).

Watch Video Solution

m2 : n2.

11. Let  be the common ratio of the GP . Show that 

.

Watch Video Solution

r a1, a2, a3, .... , an

+ + .... + =
1

am1 + am2

1

am2 + am3

1

amn− 1 + amn

1 − r ( 1 −n )m

am1 (rm − r−m)

12. If  then prove that 

where a,b & c are distinct positive reals.

Watch Video Solution

S = a + b + c + + >
S

S − a

S

S − b

S

S − c

9

2

13. If a, b, x, y are positive natural numbers such that  then

prove that .

+ = 1
1

x

1

y

+ ≥ ab
ax

x

by

y

https://dl.doubtnut.com/l/_PnzYkOwD1woU
https://dl.doubtnut.com/l/_6CpglZnINoax
https://dl.doubtnut.com/l/_JsZQjaMYXEpx
https://dl.doubtnut.com/l/_5TgKVm4wvm8x


Watch Video Solution

14. If  and ,

prove that .

Watch Video Solution

ai > 0, i = 1, 2, 3, ...n (n − 1)s = a1 + a2 + a3 + .... + an

a1 ⋅ a2 ⋅ a3 ⋅ .... an ≥ (n − 1)n ⋅ (s − a1)(s − a2)...(s − an)

15. If  and  , then the greatest value

of .

Watch Video Solution

2a + b + 3c = 1 a > 0, b > 0, c > 0

a4b2c2_____

16. Given the perimeter of a triangle, prove that the triangle of the

greatest area is equilateral.

Watch Video Solution

https://dl.doubtnut.com/l/_5TgKVm4wvm8x
https://dl.doubtnut.com/l/_NWtdM17W5KCF
https://dl.doubtnut.com/l/_2nzGCdHcBrTa
https://dl.doubtnut.com/l/_LmAYfw6Vczmn


17. Find the sum of the series

also, �nd the coe�cient of  in th cxpansion of 

.

Watch Video Solution

1 ⋅ n + 2 ⋅ (n − 1) + 3 ⋅ (n − 2) + 4 ⋅ (n − 3) + ... + (n − 1) ⋅ 2 + , ⋅ 1

xn− 1

(1 + 2x + 3x2 + ....nxn− 1)
2

18. Find the sum of �rst n terms of the series 0.7 + 0.77 + 0.777 + …..

Watch Video Solution

19. The sum of the series  upto n

terms , is

Watch Video Solution

+ + + .... .
3

12

5

12 + 22

7

12 + 22 + 32

https://dl.doubtnut.com/l/_lqDhJ1yMGUBO
https://dl.doubtnut.com/l/_VHkL4JmJSd3c
https://dl.doubtnut.com/l/_b8ubevIl4R60


20. If  are in AP where  for all , prove that

cosec cosec cosec cosec cosec cosec

.

Watch Video Solution

a1, a2, a3, .... . , an ai ≠ kπ i

a1 ⋅ a2 + a2 ⋅ a3 + ... + an− 1 ⋅

an =
cot a1 − cot an

sin(a2 − a1)

21. Find the sum of the series 

 to n terms

Watch Video Solution

cot − 1 7 + cot − 1 13 + cot − 1 21 + cot − 1 31 + ...

22. The coe�cient of  in the expression of 

 must be

Watch Video Solution

x98

(x − 1)(x − 2).........(x − 100)

https://dl.doubtnut.com/l/_3F7JdKzFFz8d
https://dl.doubtnut.com/l/_iQ3phlaN0aHn
https://dl.doubtnut.com/l/_7s8dU0GdCvXk


23. If m times the mth term of an AP is equal to n times its nth term, then

show that (m + n)th term of an AP is zero.

Watch Video Solution

24. Prove that the numbers  cannot be three terms (not

necessarily consecutive) of an AP.

Watch Video Solution

√2, √3, √5

25. If  are three terms of an  such that , then 

 may be equal to (A)  (B)  (C)  (D) 

Watch Video Solution

a, b and c A. P . a ≠ b

b − c

a − b
√2 √3 1 3

26. If  are in AP where  and x is positive, prove

that .

logl x, logm x, logn x x ≠ 1

n2 = (ln)logl m

https://dl.doubtnut.com/l/_bRLR3utoH1eC
https://dl.doubtnut.com/l/_BnwOKAnfFc7M
https://dl.doubtnut.com/l/_xAsOU5IBcDJQ
https://dl.doubtnut.com/l/_O5dlKIvu1Ztn


Watch Video Solution

27. If  and  are in , determine the

value of .

Watch Video Solution

log3 2, log3(2x − 5) log3(2x − )
7
2

A. P

x

28. If the triplets

are in arithmetic progression then

Watch Video Solution

loga, log b, log c and (loga − log 2b), (log 2b − log 3c), (log 3c − loga)

29. Find three-digit numbers that are divisible by 5 as well as 9 and whose

consecutive digits are in AP.

Watch Video Solution

https://dl.doubtnut.com/l/_O5dlKIvu1Ztn
https://dl.doubtnut.com/l/_nflWHa7Mdmwg
https://dl.doubtnut.com/l/_9CvMI5gy51l2
https://dl.doubtnut.com/l/_8oRZMluzjSOn
https://dl.doubtnut.com/l/_dw1zPYYT0c2n


30. 1000 ! Is divisible by . Find the largest positive integral value of .

Watch Video Solution

10n n

31. Find the number of common terms in the following sequences : 3, 7, 11,

... to 100 terms and 2, 5, 8, ... to 100 terms.

Watch Video Solution

32. Find the number of common terms in the following sequences : 1, 5, 9,

... to 100 terms and 4, 7, 10, ... to 100 terms.

Watch Video Solution

33. Find the four numbers in A.P., whose sum is 50 and in which the

greatest number is 4 times the least.

Watch Video Solution

https://dl.doubtnut.com/l/_dw1zPYYT0c2n
https://dl.doubtnut.com/l/_3kAATge7udOf
https://dl.doubtnut.com/l/_h1FbfMhzZmBw
https://dl.doubtnut.com/l/_t6HYlcuAws8a


34. The sum of four whole numbers in AP is 24 and their product is 945,

�nd the numbers.

Watch Video Solution

35. 4. (a) Divide 20 into 4 parts which are in A.P. and such that. the

product of the �rst and fourth is to the product o the secondi.and third

in the ratio 2:3.

Watch Video Solution

36. 22. There are two sets of numbers each consisting of 3 terms in A.P.

and the sum of each set is 15. The common di�erence of the �rst set is

greater by 1 than the common di�erence of the second set, and the

product of the �rst set is to the product of the second set as 7 to 8; �nd

the numbers

Watch Video Solution

https://dl.doubtnut.com/l/_DS5jzUCiWBQF
https://dl.doubtnut.com/l/_p3wFZgclAs3C
https://dl.doubtnut.com/l/_0aGyNuDOezvC


37. Find four numbers between 4 and 40 so that the six numbers are

consecutive terms of an AP.

Watch Video Solution

38. The sum of three numbers which are consecutive terms of an AP is 2

and the sum of their squares is . Find the numbers.

Watch Video Solution

14
9

39. The sum of three numbers which are consecutive terms of an AP is 3

and the sum of their cubes is 4. Find the numbers.

Watch Video Solution

40. 

If a1, a2, a3, .... . , an  are in AP, prove that a1 + an = ar + an−r+ 1

https://dl.doubtnut.com/l/_XxqlYzHhTcce
https://dl.doubtnut.com/l/_hXkVuI9LWKG8
https://dl.doubtnut.com/l/_Iqu6KBiWrzsU
https://dl.doubtnut.com/l/_SxKMDiC9XrQW


Watch Video Solution

41. If  are in AP, prove that 

.

Watch Video Solution

a1, a2, a3, .... . , an

+ + + ... + =
1

a1a2

1

a2a3

1

a3a4

1

an− 1an

n − 1

a1an

42. If  are in A.P, where  for all i show that 

Watch Video Solution

a1, a2, a3, ………an ai.0

+ + ……. . + =
1

√a1 + √a2

1

√a2 + √a3

1

√an− 1 + √an

n − 1

√a1 + √an

43. Let  ….  be in A.P. If +… +

 , then k is equal to :

Watch Video Solution

a1, a2, a3 an +
1

a1an

1

a2an− 1

= ( + + …. )
1

ana1

k

a1 + an

1

a1

1

a2

1

an

https://dl.doubtnut.com/l/_SxKMDiC9XrQW
https://dl.doubtnut.com/l/_Zym1bT5Ag1ID
https://dl.doubtnut.com/l/_DEhlutd4u0fK
https://dl.doubtnut.com/l/_kfMoTH149OgC


44. If the sequence  is an A.P., then prove that 

Watch Video Solution

a1, a2, a3, …, an

a2
1 − a2

2 + a2
3 − a2

4 + … + a2
2n− 1 − a2

2n = (a2
1 − a2

2n)
n

2n − 1

45. If the nonzero numbers  are in AP, prove that 

.

Watch Video Solution

a1, a2, a3, .... , an

+ + ... + = ( − )
1

a1a2a3

1

a2a3a4

1

an− 2an− 1an

1

2(a2 − a1)

1

a1a2

1

an− 1an

46. If a,b,c are in A.P. prove that  are also in A.P.

Watch Video Solution

b + c, c + a, a + b

47. If  are in A.P. prove that 

 are also in A.P.

ab + bc + ca ≠ 0 and a, b, c

a2(b + c), b2(c + a), c2(a + b)

https://dl.doubtnut.com/l/_alj14J0Lp2dV
https://dl.doubtnut.com/l/_SdeZtkpWyQaQ
https://dl.doubtnut.com/l/_DwpUfKvXbKFw
https://dl.doubtnut.com/l/_xvDk4FxdoJDR


Watch Video Solution

48. If  are in A.P. prove that  are in A.P.

Watch Video Solution

a2, b2, c2 , ,
1

b + c

1

c + a

1

a + b

49. If  are in A.P, show that:  are in A.P.

Watch Video Solution

a2, b2, c2 , ,
a

b + c

b

c + a

c

a + b

50. If x, y, z are in AP, prove that  will be

in AP.

Watch Video Solution

, ,
1

√y + √z

1

√z + √x

1

√x + √y

51. If  where  and  denotes the sum to n terms

of a series, verify whether the series is arithmetic.

Sn = an2 + bn + c c ≠ 0 Sn

https://dl.doubtnut.com/l/_xvDk4FxdoJDR
https://dl.doubtnut.com/l/_CgcD5amm4uXK
https://dl.doubtnut.com/l/_LnhvhId0zCdb
https://dl.doubtnut.com/l/_cddrBcEoY97N
https://dl.doubtnut.com/l/_xSTa69OLkSHO


Watch Video Solution

52. The sum of n terms of a series is . Is the series arithmetic ? If

so, �nd it.

Watch Video Solution

2n2 + 3n

53. Find the sum of all positive integers less than 200 that are divisible by

3 and 5.

Watch Video Solution

54. Find the sum of all natural numbers  that are neither

divisible by 4 nor by 6.

Watch Video Solution

n ∈ [100, 300]

https://dl.doubtnut.com/l/_xSTa69OLkSHO
https://dl.doubtnut.com/l/_J4inqdm8qp5X
https://dl.doubtnut.com/l/_lPN35XMBmH5z
https://dl.doubtnut.com/l/_zCTpiYuX5GFU


55. Find the sum of all 3-digit natural numbers which are of the form

3m+2, , i.e., leaves the remainder 2 when divided by 3.

Watch Video Solution

m ∈ N

56. Sum the series to  terms: .

Watch Video Solution

n + + + ....
1

1 + √x

1

1 − x

1

1 − √x

57. How many terms of  amount to 1234321 ?

Watch Video Solution

1 + 3 + 5 + 7 + ...

58. The maximum sum of the series  is  b.  c. 

 d. none of these

Watch Video Solution

20 + 19 + 18 +
1

3

2

3
310 300

0320

https://dl.doubtnut.com/l/_F6VvuLFpWHvP
https://dl.doubtnut.com/l/_nPBWKWlftizG
https://dl.doubtnut.com/l/_R0xYiH7SKFlc
https://dl.doubtnut.com/l/_fBWwsx5nabdx
https://dl.doubtnut.com/l/_tQTw5h3kkJ5W


59. If  are the �rst  term of an 

 Then  is equal to :

Watch Video Solution

a1, a2................... , a19 19

AP and a1 + a8 + a12 + a19 = 224.
19

∑
i= 1

ai

60. The sum of the �rst 100 terms common to the series 

17, 21, 25, 29, 33, …… ahd 16 , 21 ,26, 31 , 36 …. is

Watch Video Solution

61. in an  and  denotes the sum of the �rst  terms.

Then 

Watch Video Solution

AP , Sp = q, Sq = p Sr r

Sp+q =

62. Sum of the �rst p, q and r terms of an A.P are a, b and c,

respectively.Prove that (q − r) + (r − p) + (p − q) = 0
a

p

b

q

c

r

https://dl.doubtnut.com/l/_tQTw5h3kkJ5W
https://dl.doubtnut.com/l/_AHZ4TelXNvpV
https://dl.doubtnut.com/l/_0nrIkokzVcZ9
https://dl.doubtnut.com/l/_wfexJQAPeizK


Watch Video Solution

63. If  is the sum of the �rst n terms of an A.P. then :

Watch Video Solution

Sn

64. If mth term of am A.P.is  and nth term is  �nd the sum of �rst 

 terms.

Watch Video Solution

1

n

1

m

mn

65. The �rst term of an A.P. is  and the sum of �rst  terms is zero, show

tht the sum of its next  terms is 

Watch Video Solution

a p

q .
a(p + q)q

p − 1

https://dl.doubtnut.com/l/_wfexJQAPeizK
https://dl.doubtnut.com/l/_GnEojDgNRlzx
https://dl.doubtnut.com/l/_gXvcZ5jz3SjU
https://dl.doubtnut.com/l/_Db9VJtlrBakp


66. Given an  whose terms are all positive integers. The sum of its

�rst nine terms is greater than 200 and less than 220. If the second term

in it is 12, then its  term is:

Watch Video Solution

A. P .

4th

67. If the sum of  terms of an A.P. is equal to the sum of either the next

 terms or the next  terms, then prove that

Watch Video Solution

m

n p

(m + n)( − ) = (m + p)( − ).
1

m

1

p

1

m

1

n

68. if  are the sums of  terms of  whose

�rst terms are  and common di�erence are 

 respectively ,show that 

Watch Video Solution

S1, S2, S3.......... , Sq n q, AP ' s

1, 2, 3, .......... . q

1, 3, 5, .......... . , (2q − 1)

S1 + S2 + S3.......... + Sq = nq(nq + 1)
1

2

https://dl.doubtnut.com/l/_y6DZ5p21iXPG
https://dl.doubtnut.com/l/_3mmRHvAZzjaU
https://dl.doubtnut.com/l/_StoLamvGYrjO


69. If  be the sum of  term of an A.P. and  be the sum of its

odd terms then prove that 

Watch Video Solution

S1 (2n + 1) S2

S1 : S2 = (2n + 1) : (n + 1).

70. The number of terms in an AP is even. The sum of the odd terms is 24

while that of the even terms is 30. If the last term exceeds the �rst by 10.5

then �nd the number of terms.

Watch Video Solution

71. The ratio of the sums of  terms of two Aps is .

Find the ratio of the 24th terms of the two progressions.

Watch Video Solution

n (3n − 13) : (5n + 21)

https://dl.doubtnut.com/l/_StoLamvGYrjO
https://dl.doubtnut.com/l/_xWLhjo6rBd6k
https://dl.doubtnut.com/l/_Y0uukZkcHGgg
https://dl.doubtnut.com/l/_6gL86uKC5bFU


72. Find the AP in which the ratio of the sum to  terms to the sum of

succeding  terms is independent of .

Watch Video Solution

n

n n

73. If  are the �rst three terms of a GP, �nd the �fth

term of the sequence.

Watch Video Solution

x, 2x + 2, 3x + 3

74. In a GP,  and . Find  where  denotes the  term.

Watch Video Solution

t4 = 27 t7 = 729 t11 tn nth

75. In a GP,  and . Find  where  denotes the  term.

Watch Video Solution

t4 = 27 t7 = 729 t11 tn nth

https://dl.doubtnut.com/l/_cGd93fXTUbQt
https://dl.doubtnut.com/l/_3ZTGbmO13OTg
https://dl.doubtnut.com/l/_8dhw1lqWXZ5X
https://dl.doubtnut.com/l/_xWqwgioh4JWn
https://dl.doubtnut.com/l/_o5J3wCr9TQoI


76. In a GP,  and . Prove that .

Watch Video Solution

tp+q = a tp−q = b tp = √ab

77. If the pth, qth and rth terms of a G.P. are a,b and c, respectively. Prove

that 

.

Watch Video Solution

aq−rbr−pcp−q = 1

78. If  be the �rst term,  be the  term and P be the product of 

terms of a GP then prove that .

Watch Video Solution

a b nth n

P 2 = (ab)n

79. If a,b,c are in GP, prove that .

Watch Video Solution

(a2 − b2)(b2 + c2) = (b2 − c2)(a2 + b2)

https://dl.doubtnut.com/l/_o5J3wCr9TQoI
https://dl.doubtnut.com/l/_G7NmThU9GAOc
https://dl.doubtnut.com/l/_JESrjfZ0HaUA
https://dl.doubtnut.com/l/_EwuJQ5fOsh3X


80. If a, b, c, d are in G.P., then prove that: 

Watch Video Solution

(b − c)2 + (c − a)2 + (d − b)2 = (a − d)2

81. If a,b,c,d are in GP then prove that  are in GP.

Watch Video Solution

a + b, b + c, c + d

82. If a,b,c,d are in GP then prove that .

Watch Video Solution

a(b − c)3 = d(a − b)3

83. If a,b,c,d are in GP then prove that  has a factor 

.

Watch Video Solution

ax3 + bx2 + cx + d

ax2 + c

https://dl.doubtnut.com/l/_EwuJQ5fOsh3X
https://dl.doubtnut.com/l/_k1NdZj7cTs9A
https://dl.doubtnut.com/l/_iKsJ7AXUp9IW
https://dl.doubtnut.com/l/_hzSvTKm1gNQt
https://dl.doubtnut.com/l/_Oo1Y72X3eAJO


84. Let  be in GP whose common ratio is r. Show that 

.

Watch Video Solution

a1, a2, a3, .... . , an

n− 1

∑
k= 1

=
1

a2
k − a2

k+ 1

1 − r2 ( n− 1 )

a2
1 ⋅ r2 ( n− 2 ) ⋅ (1 − r2)

2

85. Does there exist a GP containing 27,8 and 12 as threee of its terms ? If

it exist, how many such progressions are possible ?

Watch Video Solution

86. Prove that no GP can have three of its terms (not necessarily

consecutive) as three consecutive nonzero integers.

Watch Video Solution

https://dl.doubtnut.com/l/_Oo1Y72X3eAJO
https://dl.doubtnut.com/l/_Zy95PUiC5oRL
https://dl.doubtnut.com/l/_ZZg6mZAETa62
https://dl.doubtnut.com/l/_aArq0mHK1S8F


87. The product of three numbers in GP is 216 and their sum is 19. Find the

numbers.

Watch Video Solution

88. Divide 63 into three parts that are in GP and the product of the �rst

and the second part is  times of the third part.

Watch Video Solution

3

4

89. The �rst term of a GP is unity. For what value of the common ratio of

the progression the sum of 4 times the second term and 5 times the

third term will be minimum ?

Watch Video Solution

https://dl.doubtnut.com/l/_dWBIGqT8Y5PW
https://dl.doubtnut.com/l/_2UstGXShtXcf
https://dl.doubtnut.com/l/_58ZtI0R8xXeH


90. For the series . Is the series geometric

? If so, �nd the sum to  terms of the series.

Watch Video Solution

∑ tn ,Sn =
n

∑
n= 1

tn = 2tn − 1

n

91. If  are the sums to n, 2n, 3n terms respectively for a GP then

prove that  are in GP.

Watch Video Solution

S1, S2, S3

S1, S2 − S1, S3 − S2

92. If  be respectively the sums of  terms of a G.P., then

prove that  .

Watch Video Solution

S1, S2, S3 n, 2n, 3n

S12 + S22 = S1(S2 + S3)

93. Find  if .

Watch Video Solution

n

∑
n= 1

un un =
n

∑
n= 0

1

2n

https://dl.doubtnut.com/l/_05wl23rE9v3g
https://dl.doubtnut.com/l/_oTzVXa2Tre0K
https://dl.doubtnut.com/l/_43Q8B79b5S11
https://dl.doubtnut.com/l/_S3ZLieuSqHMO


94. STATEMENT -1: (666...n digit)^2+(888... ndigit)=(444....2ndigits)

STATEMENT- 2 (111....1) 12 times is a prime number. (A) STATEMENT-1 is True,

STATEMENT-2 is True ; STATEMENT-2 is a correct explanation for (B)

STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct

explanation for (C) STATEMENT-1 is True, STATEMENT-2 s False .n digits+

(888. digits) (44 .2n digits) 2 is a prime number 12 times n H.P., wherea

STATEMENT-1 STATEMENT-1 STATEMENT-1 is False, STATEMENT-2 is True (D)

Watch Video Solution

95. Let  are in GP. If  when  and 

 while  and , �nd the value of 

.

Watch Video Solution

a1, a2, a3, .... an > am n > m

a1 + an = 66 a2 ⋅ an− 1 = 128
n

∑
i= 1

ai = 126

n

https://dl.doubtnut.com/l/_S3ZLieuSqHMO
https://dl.doubtnut.com/l/_47D0bXrmAg4U
https://dl.doubtnut.com/l/_Y9bgQGtlLwEf


96. Find the sum of  terms of the series whose every even term is 

times the term before it and every od term is  times the term before

it, the �rst term being unity.

Watch Video Solution

2n ' a'

' c'

97. If the sum of an in�nite G.P is 32 and the some of its �rst two terms is

24, �nd the series.

Watch Video Solution

98. If  to  and 

 to  then prove that .

Watch Video Solution

Sn = 1 + rn + r2n + r3n + .... ∞

sn = 1 − rn + r2n − r3n + ... ∞ Sn + sn = 2S2n

https://dl.doubtnut.com/l/_8mSnswC2ZXEc
https://dl.doubtnut.com/l/_Lb6vEXEUUtjv
https://dl.doubtnut.com/l/_HhnHLhbfJSaz


99. If  where  then prove that 

Watch Video Solution

x =
∞

∑
n= 0

an, y =
∞

∑
n= 0

bn |a| < 1, |b| < 1

∞

∑
n= 0

(ab)n =
xy

x + y − 1

100. If exp.  satis�es the

equation  �nd the value o� 

Watch Video Solution

{(sin2 x + sin4 x + sin6 x + … ∈ f. )In2}

x2 − 9x + 8 = 0 , 0 < x <
cos x

cos x + sinx

π

2

101. If  denotes the sums of in�nite geometric

series whose �rst terms are 1, 2, 3,...p respectively and whose common

ratios are  respectively .then 

 = kp(p+3), where k =?

Watch Video Solution

S1, S2, S3, S4, .... . , Sp

, , , ....
1

2

1

3

1

4

.1

p + 1

S1 + S2 + S3 + .... + Sp

https://dl.doubtnut.com/l/_CKB2MjwM1XlA
https://dl.doubtnut.com/l/_7WkNMY3boX5R
https://dl.doubtnut.com/l/_4valQKzC8Prm


102. If  denotes the sums of in�nite geometric

series whose �rst terms are 1, 2, 3,...p respectively and whose common

ratios are  respectively .then 

 = kp(p+3), where k =?

Watch Video Solution

S1, S2, S3, S4, .... . , Sp

, , , ....
1

2

1

3

1

4

.1

p + 1

S1 + S2 + S3 + .... + Sp

103. If  denotes the sums of in�nite geometric

series whose �rst terms are 1, 2, 3,...p respectively and whose common

ratios are  respectively .then 

 = kp(p+3), where k =?

Watch Video Solution

S1, S2, S3, S4, .... . , Sp

, , , ....
1

2

1

3

1

4

.1

p + 1

S1 + S2 + S3 + .... + Sp

104. If a,b,c are in G.P., then show that :  are in A.P.

Watch Video Solution

loga, log b, log c

https://dl.doubtnut.com/l/_H4g5MoLwFoyI
https://dl.doubtnut.com/l/_tBzc52x2PPSV
https://dl.doubtnut.com/l/_sVxqQIETQuDU
https://dl.doubtnut.com/l/_DwWCxcPmKw4L


105. If  are in A.P. and  in G.P., prove that 

Watch Video Solution

a, b, c x, y, z xb− c. yc−a. za− b = 1

106. If  are in  are in  prove that

 are in 

Watch Video Solution

a, b, c A. P and a, b, d G. P ,

a, a − b, d − c G. P .

107. 29. If  are in  and  prove that  are in 

Watch Video Solution

a, b, c G. P . a = b = c
1
x

1
y

1
z x, y, z

A. P .

108. If a, x, b as well as c, x, d are in GP while  as well as 

are in AP then prove that  where  is an even integer

or  where  is an odd integer.

Watch Video Solution

a2, y, b2 c2, y, d2

an + bn = cn + dn n

an + bn + cn + dn = 0 n

https://dl.doubtnut.com/l/_DwWCxcPmKw4L
https://dl.doubtnut.com/l/_oaEI0toMZr9N
https://dl.doubtnut.com/l/_XIUdySQ2qWFI
https://dl.doubtnut.com/l/_HZwgSpz0tEFp


109. If pth, qth and rth terms of an A.P. and G.JP. Both be a,b and c

respectively, show that 

Watch Video Solution

ab− c. bc−a. ca− b = 1

110. If pth, qth , rth and sth terms of an AP are in GP then show that (p-q),

(q-r), (r-s) are also in GP

Watch Video Solution

111. If second third and sixth terms of an A.P. are consecutive terms o a

G.P. write the common ratio of the G.P.

Watch Video Solution

https://dl.doubtnut.com/l/_HZwgSpz0tEFp
https://dl.doubtnut.com/l/_G309Xwb4wgv1
https://dl.doubtnut.com/l/_J48XsXWYd89S
https://dl.doubtnut.com/l/_st1ksBw5PRGJ


112. Find an AP of distinct terms whose �rst term is unity such that the

second, tenth and thirty-fourth terms form a GP.

Watch Video Solution

113. In a set of four number, the �rst three are in GP & the last three are in

A.P. with common di�erence 6. If the �rst number is the same as the

fourth, �nd the four numbers.

Watch Video Solution

114. In a set of four numbers, the �rst three are in GP and the last three

are in AP with a common di�erence of 6. If the number is same as the

fourth, then �nd the four numbers.

Watch Video Solution

https://dl.doubtnut.com/l/_klKYKObkhyxu
https://dl.doubtnut.com/l/_AH4OL5khqqpV
https://dl.doubtnut.com/l/_w4YJlam97FKd


115. Prove that three unequal numbers cannot be in GP when each

number increased (or decreased) by the same quantity are in AP.

Watch Video Solution

116. Three numbers whose sum is 15 are in A.P. If 1,4,19 be added to them

respectively the resulting numbers re in G.P. Find the numbers.

Watch Video Solution

117. The sum of three numbers in G.P. is 14. If the �rst to terms are each

increased by 1 and the third term decreased by 1, the resulting numbers

are in A.P. �nd the numbers.

Watch Video Solution

https://dl.doubtnut.com/l/_nRmaeMB9shEb
https://dl.doubtnut.com/l/_nyfplpYpq31Z
https://dl.doubtnut.com/l/_gMS2NybFHwH9


118. The sum of three numbers in G.P. is 70. If each of the two extremes be

multiplied by 4 and the mean by 5, the products are in A.P. Find the

numbers.

Watch Video Solution

119. Three non-zero real numbers from an A.P. and the squares of these

numbers taken in same order from a G.P. Then, the number of all possible

value of common ratio of the G.P. is

Watch Video Solution

120. Find three numbers a, b,c between 2 & 18 such that; O their sum is 25

@ the numbers 2, a, b are consecutive terms of an AP & Q.3 the numbers

b?c?18 are consecutive terms ofa GP

Watch Video Solution

https://dl.doubtnut.com/l/_2D5jM7bGPCSu
https://dl.doubtnut.com/l/_E9t5qLJ9zEeg
https://dl.doubtnut.com/l/_eKiptG0kHGM9
https://dl.doubtnut.com/l/_xvmLFScvYB4k


121. Given four numbers, the �rst three of which are three successive

terms of a G.P. and the last three are successive terms of an A.P. The sum

of the extreme numbers is 32 and that of the middle numbers is 24. If the

numbers are in ascending order, then the �rst number is

Watch Video Solution

122. The �rst term of an AP is the same as that of a GP. The common

di�erence of the AP and the common ratio of the GP are each equal to 2.

If the sum of the �rst �ve terms of each series be the same, �nd the sixth

term of each series.

Watch Video Solution

123. The sum oif the �rst ten terms of an A.P. is equal to 155, and the sum

of the �rst two terms of a G.P. is 9. Find these progressionsif the �rst term

of the A.P. equals the common ratio of the G.P. and the 1st term of G.P.

equals the common di�erence of A.P.

https://dl.doubtnut.com/l/_xvmLFScvYB4k
https://dl.doubtnut.com/l/_L218w3tK9Ub2
https://dl.doubtnut.com/l/_TkPePVHaHA2I


Watch Video Solution

124. The three digit number whose digits are in G.P. and the digits of the

number obtained from it by subtracting 400 form an A.P. is equal to.

Watch Video Solution

125. Find a three digit numberwhose consecutive digits form a GP. If we

subtract 792 from this number, we get a number consisting of the same

digits written in the reverse order. Now, if we increase the second digit of

the required number by 2, then the resulting digits will form an AP.

Watch Video Solution

126. If the number  and  are three consecutiv terms of

an HP then �nd k.

Watch Video Solution

,
1

k + 2

1

k2

1

4k + 5

https://dl.doubtnut.com/l/_TkPePVHaHA2I
https://dl.doubtnut.com/l/_1Kl9GtI24Jtx
https://dl.doubtnut.com/l/_b89Q23HkMW1I
https://dl.doubtnut.com/l/_G2PzNt3OI9Wy


127. If in an HP,  and  then prove that .

Watch Video Solution

tm = n tn = m tm+n =
mn

m + n

128. The sum of three consecutive terms in H.P is 37 and the sum of their

reciprocal is . Find the numbers.

Watch Video Solution

1

4

129. If pth, qth and rth terms of a HP be respectively  and , has prove

that .

Watch Video Solution

a, b c

(q − r)bc + (r − p)ca + (p − q)ab = 0

130. If  are real and 

 are in a. A.P. b.

G.P. c. H.P. d. none of these

x, y, z

4x2 + 9y2 + 16z2 − 6xy − 12yz − 8zx = 0, thenx, y, z

https://dl.doubtnut.com/l/_VODHr09yrQwy
https://dl.doubtnut.com/l/_8bhNJwKhv9Df
https://dl.doubtnut.com/l/_RYx2aTewmXbA
https://dl.doubtnut.com/l/_pRCH1nhaIJUI


Watch Video Solution

131. (i) a , b, c are in H.P. , show that  

(ii) If  are A.P. then b + c , c + a , a + b are in H.P. .

Watch Video Solution

+ = 2
b + a

b − a

b + c

b − c

a2, b2, c2

132. If  is the harmonic mean between  and , then prove that 

.

Watch Video Solution

b a c

+ = +
1

b − a

1

b − c

1

a

1

c

133. If a, b, c are in HP then prove that

.

Watch Video Solution

b2(a − c)2 = 2{c2(b − a)2 + a2(c − b)2}

https://dl.doubtnut.com/l/_pRCH1nhaIJUI
https://dl.doubtnut.com/l/_t3PRKLrCnPUw
https://dl.doubtnut.com/l/_48albpli9VXk
https://dl.doubtnut.com/l/_IVACkSDDHpcH


134. If  then

Watch Video Solution

log(a + c) + log(a + c − 2b) = 2 log(a − c)

135. If a, b, c, d be in H.P. then prove that 

Watch Video Solution

ab + bc + cd = 3ad

136. If  are in H.P. prove that 

Watch Video Solution

x1, x2, x3…. , xn

x1x2 + x2x3 + x3x4 + ………. + xn− 1xn = (n − 1)x1xn

137. If  are in H. P. then prove that

 are in A.P

Watch Video Solution

(b + c), (c + a), (a + b)

, ,
a

b + c

b

c + a

c

a + b

https://dl.doubtnut.com/l/_XxGOyfWhhAsO
https://dl.doubtnut.com/l/_VFuGAD0Vtt3Y
https://dl.doubtnut.com/l/_BME6WIw6ChHs
https://dl.doubtnut.com/l/_V5L0kDSfsm2Q
https://dl.doubtnut.com/l/_nJ8Egny1TFNU


138. If  are in HP, then x,y, z are in

Watch Video Solution

, y,
x + y

2

y + z

2

139. If a, b, c, d be four numbers of which the �rst three are in AP and the

last three are in HP then prove that ad=bc.

Watch Video Solution

140. Suppose a is a �xed real number such that

  

If p,q,r, are in A.P., then prove that x,y,z are in H.P.

Watch Video Solution

= =
a − x

px

a − y

qy

a − z

rz

141. If a,b,c,d be in G.P. and  are

in A.P.

ax = by = cz = dw, provet , , ,
1̂

x

1

y

1

z

1

w

https://dl.doubtnut.com/l/_nJ8Egny1TFNU
https://dl.doubtnut.com/l/_ocfb4hFIWxkW
https://dl.doubtnut.com/l/_vp0i4pHWpwBH
https://dl.doubtnut.com/l/_VoEch9CfRzsX


Watch Video Solution

142. If three numbers are in G.P., then the numbers obtained by adding

the middle number to each of these numbers are in

Watch Video Solution

143. If , are both in ,

then 

Watch Video Solution

a, b, c G. P . and H. P . , Tp = 0, Tq = b, Tr = C

a(b − c)loga + b(C − a)log b + c(a − b)log c

144. If a,b,c,d,e be 5 numbers such that a,b,c are in A.P; b,c,d are in GP &

c,d,e are in HP then prove that a,c,e are in GP

Watch Video Solution

https://dl.doubtnut.com/l/_VoEch9CfRzsX
https://dl.doubtnut.com/l/_sMrinn46tjPs
https://dl.doubtnut.com/l/_tjXrMT4KNTsU
https://dl.doubtnut.com/l/_zY0eca4oBkZD


145. If x,y and z are in A.P ax,by and cz in G.P and a, b, c in H.P then prove

that 

Watch Video Solution

+ = +
x

z

z

x

a

c

c

a

146. a, b, x are in AP, a, b, y are in GP and a, b, z are in HP, then prove that

.

Watch Video Solution

4z(x − y)(y − z) = y(x − z)2

147. If  are in  are in HP, then prove that either 

 or  from a GP (2003, 4M)

Watch Video Solution

a, b, c, AP , a2, b2, c2

a = b = c a, b, −
c

2

148. If  are in A.P. and  are in G.P., then prove that 

 are in H.P.

x, 1, andz x, 2, andz

x, and4, z

https://dl.doubtnut.com/l/_R7T8giQpbmaY
https://dl.doubtnut.com/l/_itlENfYJKMte
https://dl.doubtnut.com/l/_WWb3EOMZhbFO
https://dl.doubtnut.com/l/_2PGO6KscAJFF


Watch Video Solution

149. If a, b, c, d, e be 5 numbers such that a, b, c are in AP, b, c, d, are in GP

& c, d, e are in HP then 

(i) Prove that a,c,e are in GP. 

(ii) Prove that .  

(iii) If , �nd all possible vlaues of b,c,d.

Watch Video Solution

e = (2b − a)2 /a

a = 2&e = 18

150. The values of  is  or  according as the series  is

an  or  Find the values of  assuming them to be positive

integer.

Watch Video Solution

xyz
15

2

18

5
a, x, y, z, b

AP HP . a&b

151. In a  & an  have the same �rst term, the same last term &

the same number of terms; prove that the product of the  term from

A. P H. P

rth

https://dl.doubtnut.com/l/_2PGO6KscAJFF
https://dl.doubtnut.com/l/_6fGW5prQSbYM
https://dl.doubtnut.com/l/_S5OJehYw0Dgk
https://dl.doubtnut.com/l/_PZS4BP2LzSRl


the beginning in one series & the  term from the end in the other is

independent of 

Watch Video Solution

rth

r.

152.  are three numbers in G.P.,  is the �rst term of an A.P., whose 

 and  terms are in H.P. If d is the common di�erence of the

A.P.. prove that 

Watch Video Solution

l, m, n a

lth, mth nth

a = (m + 1)d.

153. Three unequal numbers are in HP and their squares are in AP. Show

that the numbers are in the ratio  and 

.

Watch Video Solution

1 − √3: − 2: 1 + √3

1 + √3: − 2: 1 − √3

154. Insert 12 arithmetic means between  and .−3.5 −42.5

https://dl.doubtnut.com/l/_PZS4BP2LzSRl
https://dl.doubtnut.com/l/_dOjRtEaqyyWI
https://dl.doubtnut.com/l/_8MVvhn77MrAM
https://dl.doubtnut.com/l/_NFIwmzXZ0zng


Watch Video Solution

155. Insert 6 geometric means between 27 and 

Watch Video Solution

.
1

81

156. Find the 5th harmonic mean when  harmonic means are inserted

between 1 and 2.

Watch Video Solution

n

157. If n A.Ms are inserted between two numbers, prove that the sum of

the means equidistant from the beginning and the end is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_NFIwmzXZ0zng
https://dl.doubtnut.com/l/_JqwtqfZw09b1
https://dl.doubtnut.com/l/_CAb3NgFJuwRL
https://dl.doubtnut.com/l/_Bf6omv3tVvR5


158. Prove that the product  geometric means between two quantities is

equal to the nth power of  geometric mean of those two quantities.

Watch Video Solution

n

a

159. If n arithmetic means xare inserted between 1 and 31 such that the

 mean  the  mean=  then prove that n=14

Watch Video Solution

7th : (n + 1)th 5: 9

160. The sum of two numbers is  An even number of arithmetic means

are being inserted between them and sum exceeds their number by 

�nd the number of means inserted.

Watch Video Solution

.
13

6

1.

161. If a, b, c, d are positive numbers in HP then prove that .ad > bc

https://dl.doubtnut.com/l/_BDNs8fZFiL2A
https://dl.doubtnut.com/l/_xwXUapGv49eu
https://dl.doubtnut.com/l/_9c2H5jQzzEyJ
https://dl.doubtnut.com/l/_Q9QEB083QD9g


Watch Video Solution

162. If a, b, c are in AP or GP ot HP where  then prove

that  or = or .

Watch Video Solution

a > 0, b > 0, c > 0

b2 > < ac

163. If  and  prove that (1984, 2M) 

Watch Video Solution

a > 0, b > 0 c > 0

(a + b + c)( + + ) ≥ 9
1

a

1

b

1

c

164. If  prove that .

Watch Video Solution

a > 0, b > 0, c > 0 + + ≥
a

b + c

b

c + a

c

a + b

3
2

https://dl.doubtnut.com/l/_Q9QEB083QD9g
https://dl.doubtnut.com/l/_CGzMAFDENIt2
https://dl.doubtnut.com/l/_r77XSMMDrJXq
https://dl.doubtnut.com/l/_2qB8Nhpod5Y0


165. If  are unequal and positive then show that 

Watch Video Solution

a, b, c

+ + < (a + b + c)
bc

b + c

ca

c + a

ab

a + b

1
2

166. If , prove that 

.

Watch Video Solution

x > 0, y > 0, z > 0

xlog y− log z + ylog z − logx + z logx− log y ≥ 3

167. If  where a, b, c, d are positive unequal numbers

then prove that .

Watch Video Solution

s = a + b + c + d

(s − a)(s − b)(s − c)(s − d) ≥ 81abcd

168. If a, b, c are natural numbers, prove that

.( )
a+ b+ c

≥ aabbcc ≥ ( )
a+ b+ c

a2 + b2 + c2

a + b + c

a + b + c

3

https://dl.doubtnut.com/l/_uxgpUftOwsqv
https://dl.doubtnut.com/l/_w4GIxT5iKMRd
https://dl.doubtnut.com/l/_28DPiC1rt3aP
https://dl.doubtnut.com/l/_MBGAIDrO8DYb


Watch Video Solution

169. Prove that .

Watch Video Solution

11 ⋅ 22 ⋅ 33.... nn ≤ ( )
2n + 1

3

n (n+ 1 )

2

170. Prove that 

Watch Video Solution

( )
n

> n !
n + 1

2

171. Prove that the product of the �rst  odd natural numbers cannot

exceed .

Watch Video Solution

n

nn

172. If s be the sum of n positive unequal quantities a, b, c then prove the

inequality , 

https://dl.doubtnut.com/l/_MBGAIDrO8DYb
https://dl.doubtnut.com/l/_YXvDWAaCNV2a
https://dl.doubtnut.com/l/_5B0uUosOzMx5
https://dl.doubtnut.com/l/_AdGb8i716y7E
https://dl.doubtnut.com/l/_DWPKy9wx3B80


.

Watch Video Solution

+ + + …… > (n ≥ 2)
s

s − a

s

s − b

s

s − c

n2

n − 1

173. If  then prove that 

.

Watch Video Solution

ai > 0, i = 1, 2, 3, ..., n

+ + + ... + + ≥ n
a1

a2

a2

a3

a3

a4

an− 1

an

an

a1

174. If  and  are positive rational such that  then

prove that .

Watch Video Solution

a ≠ b a, b, x, y x + y = 1

axby < ax + by

175. If x, y, z be three sides of a triangle, prove that

.

Watch Video Solution

xyz ≥ (y + z − x)(z + x − y)(x + y − z)

https://dl.doubtnut.com/l/_DWPKy9wx3B80
https://dl.doubtnut.com/l/_w8fCc7zWvepr
https://dl.doubtnut.com/l/_4Zc3RFKE78QE
https://dl.doubtnut.com/l/_lGV9Q9HfBK9C


176. If , ,  are positive real numbers and sides of a triangle, then prove

that 

.

Watch Video Solution

a b c

(a + b + c)3 ≥ 27(a + b − c)(b + c − a)(c + a − b)

177. In a triangle ABC, prove that

.

Watch Video Solution

(1 + )
a

⋅ (1 + )
b

⋅ (1 + )
c

≤ 1
b − c

a

c − a

b

a − b

c

178. If a+b+c=abc,a,b and c , prove that .

Watch Video Solution

∈ R+ a + b + c ≥ 3√3

179. If  and  and the greatest value of

 is  then  is

a + 2b + 3c = 1 a > 0, b > 0, c > 0

a3b2c
1

k
(k − 5180)

https://dl.doubtnut.com/l/_NuE4laTX0C3q
https://dl.doubtnut.com/l/_doiHt7EUerRe
https://dl.doubtnut.com/l/_Lobbn7vp5Yiv
https://dl.doubtnut.com/l/_zwnWaRTT8g7t


Watch Video Solution

180. If  and  then the greatest value

of  will be ?

Watch Video Solution

4a + 3b + 2c = 5 a > 0, b > 0, c > 0

a2b3c4

181. If  and  then prove that 

.

Watch Video Solution

a + b + c = 1 a > 0, b > 0, c > 0

ab2c3 ≤
1

432

182. Find the greatest value of the product of three positive numbers if

the sum of their products taking two at a time is 12.

Watch Video Solution

https://dl.doubtnut.com/l/_zwnWaRTT8g7t
https://dl.doubtnut.com/l/_mnJQ3hty8Xe7
https://dl.doubtnut.com/l/_MN7uHfE6O0I3
https://dl.doubtnut.com/l/_Y9hA3SuNi7ZF


183. Find the sum of n terms of the series

Watch Video Solution

1 ⋅ 2 ⋅ 3 + 2 ⋅ 3 ⋅ 4 + 3 ⋅ 4 ⋅ 5.......... .

184. Sum to n terms :

Watch Video Solution

1 ⋅ 32 + 3 ⋅ 52 + 5 ⋅ 72 + ...

185. Find the sum of the series

also, �nd the coe�cient of  in th cxpansion of 

.

Watch Video Solution

1 ⋅ n + 2 ⋅ (n − 1) + 3 ⋅ (n − 2) + 4 ⋅ (n − 3) + ... + (n − 1) ⋅ 2 + , ⋅ 1

xn− 1

(1 + 2x + 3x2 + ....nxn− 1)
2

https://dl.doubtnut.com/l/_hizu4IkoQCaU
https://dl.doubtnut.com/l/_jRsUU2iuz8x0
https://dl.doubtnut.com/l/_j5RBtDOfcmL3


186. Sum the series :

 to 12 brackets.

Watch Video Solution

(1 ⋅ 2) + (1 ⋅ 2 + 2 ⋅ 3) + (1 ⋅ 2 + 2 ⋅ 3 + 3 ⋅ 4) + ...

187. If  be in AP whose common di�erence is  then prove

that .

Watch Video Solution

a1, a2, a3, ..., an d

n

∑
i= 1

aiai+ 1 = n{a2
1 + na1d + d2}

n2 − 1
3

188. Find the sum of  terms of the series

Watch Video Solution

n

1 ⋅ 2 ⋅ 3 + 2 ⋅ 4 ⋅ 6 + 3 ⋅ 6 ⋅ 9 + ...

189. Find the sum of n terms of the series

1 + 9 + 24 + 46 + 75.........................

https://dl.doubtnut.com/l/_pmIj6yePkalQ
https://dl.doubtnut.com/l/_5FWixzKrVmjf
https://dl.doubtnut.com/l/_Ut2LMJG08srP
https://dl.doubtnut.com/l/_Y4SKlzdihtmn


Watch Video Solution

190. Find the nth term and sum to n tems of the following series:

3+6+11+18+…

Watch Video Solution

191. If , �nd .

Watch Video Solution

tn =
n

∑
1

n Sn =
n

∑
1

tn

192. Find the sum of n terms of the series 

Watch Video Solution

12 + 42 + 72 + .........

193. Find the sum of the series  +.... up to  terms

and hence evaluate 

2 + 5 + 14 + 41 + 122 n

Sa.

https://dl.doubtnut.com/l/_Y4SKlzdihtmn
https://dl.doubtnut.com/l/_v40p6keLThcH
https://dl.doubtnut.com/l/_1SB3zp8UJd0x
https://dl.doubtnut.com/l/_nkoM3qiP0dRZ
https://dl.doubtnut.com/l/_1oP7CpriVZeE


Watch Video Solution

194. The sum to  terms of series

 is

Watch Video Solution

n

1 + ( + ) + 1 + ( + + + ) +
1

2

1

22

1

2

1

22

1

23

1

24

195. Find the sum to n terms of the series

Watch Video Solution

5 + 11 + 19 + 29 + 41 + ……

196. The sum of �rst 9 terms of the series

 is

Watch Video Solution

+ + + ........
13

1

13 + 23

1 + 3

13 + 23 + 33

1 + 3 + 5

https://dl.doubtnut.com/l/_1oP7CpriVZeE
https://dl.doubtnut.com/l/_m2b72IYxYwbw
https://dl.doubtnut.com/l/_IjoQGvXENApB
https://dl.doubtnut.com/l/_ZBGe0oJjb0bq


197. Find the sum to n terms of the series 

Watch Video Solution

+ + + ⋯
12

1

12 + 22

1 + 2

12 + 22 + 32

1 + 2 + 3

198. Find  from n=1 to n=100.

Watch Video Solution

∑n3

199. Evaluate .

Watch Video Solution

n

∑
n= 1

{
n

∑
n= 1

(2n + 3n)}

200. Sum :  to  terms.

Watch Video Solution

1 ⋅ 1 + 2 ⋅ 3 + 4 ⋅ 5 + 8 ⋅ 7 + ... n

https://dl.doubtnut.com/l/_CAvTbXFv7X28
https://dl.doubtnut.com/l/_Q3KUL7WNPkBh
https://dl.doubtnut.com/l/_E3i74pqpHLlB
https://dl.doubtnut.com/l/_9Jj5DvYegVq5
https://dl.doubtnut.com/l/_usuVXo818PJV


201. 

Watch Video Solution

∀n ∈ N, 1 + 2x + 3x2 + + n
.
x
n− 1

= (x ∈ R, x ≠ 1)

202. 

Watch Video Solution

1 − + − +
4
2

7

22

10

23

203. Sum to in�nite terms : .

Watch Video Solution

1 ⋅ 2 + 2 ⋅ 3x + 3 ⋅ 4 ⋅ x2 + ..., (|x| < 1)

204. Evaluate : .

Watch Video Solution

∞

∑
r= 1

r2xr− 1, (|x| < 1)

205. Evaluate : .
15

∑
n= 1

(2n + 1)2n

https://dl.doubtnut.com/l/_usuVXo818PJV
https://dl.doubtnut.com/l/_vtJXsDEQGPk6
https://dl.doubtnut.com/l/_4FOMhPevFSr2
https://dl.doubtnut.com/l/_i806Q9tesEO1
https://dl.doubtnut.com/l/_Cq14a29QExsJ


Watch Video Solution

206. If  to  terms then �nd the value

of .

Watch Video Solution

f(x) = x + 3x2 + 5x4 + 7x8 + ... n

f' (1)

207. If  to  terms then �nd .

Watch Video Solution

g(x) = 1 + 3x + 5x2 + 7x3 + ... n ∫
1

0

g(x)dx

208. Show that

.

Watch Video Solution

+ 3( )
2

+ 5( )
3

+ .... + ∞ =
n− 1

∑
r= 1

r
n − 1

n + 1

n − 1

n + 1

n − 1

n + 1

209. Find the sum to n terms of the series 1 ⋅ 22 + 2 ⋅ 32 + 3 ⋅ 42 + ...

https://dl.doubtnut.com/l/_Cq14a29QExsJ
https://dl.doubtnut.com/l/_1LNaug0iPdjA
https://dl.doubtnut.com/l/_S7BoRDLPYjwg
https://dl.doubtnut.com/l/_f1XQUEUfPhqK
https://dl.doubtnut.com/l/_33RSaheFmhgm


Watch Video Solution

210. 

Watch Video Solution

(x2 + + 2) + (x4 + + 5) + (x6 + + 8) +
1

x2

1

x4

1

x6

211. Sum to in�nite terms : .

Watch Video Solution

− + − + ...
1

5

2

72

3

53

4

74

212. Sum to  terms : .

Watch Video Solution

n 0.4 + 0.44 + 0.444 + ...

213. Find the sum to  terms of the series 

Watch Video Solution

n 5 + 55 + 555 + ...

https://dl.doubtnut.com/l/_33RSaheFmhgm
https://dl.doubtnut.com/l/_r147K0Wy5Ptx
https://dl.doubtnut.com/l/_rOFkfjWDgfsf
https://dl.doubtnut.com/l/_StcBLl0bVv4M
https://dl.doubtnut.com/l/_iueGJF7XwrG4


214. Natural numbers are divided into groups in the following way:

 Show that the sum of the numbers in the

nth group is 

Watch Video Solution

1, (2, 3), (4, 5, 6), (7, 8, 9, 10),

(n
n2 + 1

2

215. Prove that the sum of the numbers in any group in the following is

the square of an odd integer: .

Watch Video Solution

(1), (1, 3, 5), (1, 3, 5, 7, 9), ...

216. Find the sum of the n terms of the sequence

Watch Video Solution

+ + + ......
1

1 + 12 + 14

2

1 + 22 + 24

3

1 + 32 + 34

https://dl.doubtnut.com/l/_duOE2jmSs1z9
https://dl.doubtnut.com/l/_pxI1qrTcoSEs
https://dl.doubtnut.com/l/_D0gxPOyj2B4j


217. Sum to n terms of the series

………

Watch Video Solution

+ + +
1

(1 + x)(1 + 2x)

1

(1 + 2x)(1 + 3x)

1

(1 + 3x)(1 + 4x)

218. The sum of the series :

 is

Watch Video Solution

+ + + ... + ∞
1

1 ⋅ 2 ⋅ 3 ⋅ 4

1

3 ⋅ 4 ⋅ 5 ⋅ 6

1

5 ⋅ 6 ⋅ 7 ⋅ 8

219. Sum to n terms of the series  is

Watch Video Solution

+ + + + ......
1

5!

1

6!

2!

7!

3!

8!

220. :

Watch Video Solution

( + ) = ( + )
1

x + 1

1

x + 5

1

x + 2

1

x + 4

https://dl.doubtnut.com/l/_dtzH4WIcpMhW
https://dl.doubtnut.com/l/_zbwWkyp3I6Zj
https://dl.doubtnut.com/l/_fNQ0ZIheufBU
https://dl.doubtnut.com/l/_AkU8V4KYF4Yq


221. Evaluate .

Watch Video Solution

n

∑
n= 1

n2 + n − 1

(n + 2) !

222. Evaluate 

Watch Video Solution

n

∑
r= 1

(rr !) =

223. If  are in AP and  for all , �nd the

sum 

.

Watch Video Solution

a1, a2, a3, ..., an ai ≠ (2k − 1)
π

2
i

seca1 ⋅ seca2 + seca2 ⋅ seca3 + seca3 ⋅ seca4 + ... + secan− 1 ⋅ secan

224. Sum of the �rst  terms of the series  is equal

to  b.  c.  d. 

n + + + +
1

2

3

4
7
8

15

16

2n − n − 1 1 − 2−n n + 2−n − 1 2n + 1

https://dl.doubtnut.com/l/_xImnj7k7X7yS
https://dl.doubtnut.com/l/_L4Gc3rIkhvx2
https://dl.doubtnut.com/l/_oP3qzrhxWNXE
https://dl.doubtnut.com/l/_b0pmvOEZ0AOX


A. 

B. 

C. 

D. .

Answer:

Watch Video Solution

2n − n − 1

1 − 2−n

n + 2−n − 1

2n − 1

225. Sum of in�nite series  is

A. 

B. 3

C. 

D. .

Answer:

Watch Video Solution

+ + + ......∞
1

1 ⋅ 4

1

4 ⋅ 7

1

7 ⋅ 10

1

3

1

4

∞

https://dl.doubtnut.com/l/_b0pmvOEZ0AOX
https://dl.doubtnut.com/l/_RM7Z9LdIZ8ds


226. If �rst and  terms of an AP, GP. and HP. are equal and their

nth terms are a, b, c respectively, then (a) a=b=c (b)a+c=b (c) a>b>c and

 (d) none of these

A. 

B. 

C. 

D. .

Answer:

Watch Video Solution

(2n − 1)th

ac − b2 = 0

a = b = c

a ≥ b ≥ c

a + c = b

ac − b2 = 0

227.  is the A.M. between" a and b, then �nd the value of

n.

A. 0

If 
an + bn

an− 1 + bn− 1

https://dl.doubtnut.com/l/_RM7Z9LdIZ8ds
https://dl.doubtnut.com/l/_GeHehLEPmW6H
https://dl.doubtnut.com/l/_sZhKgrQKivUg


B. 

C. 1

D. 

Answer: .

Watch Video Solution

1

2

−1

−
1

2

228. If  is the harmonic mean between  then �nd the value of 

A. 2

B. 

C. 

D. None of these.

Answer:

Watch Video Solution

H PandQ

H /P + H /Q.

PQ

P + Q

P + Q

PQ

https://dl.doubtnut.com/l/_sZhKgrQKivUg
https://dl.doubtnut.com/l/_OI47xNKvn5Bg


229. If  then the minimum value of  is

A. 3

B. 0

C. 2

D. 

Answer: 1

View Text Solution

x > 0 x3 +
1

x3

1

2

230. Evaluate: 

A. a positive integer

B. divisible by 

C. equal to 

∫ dx
x3

(x − 1)(x − 2)

n

n +
1

n

https://dl.doubtnut.com/l/_OI47xNKvn5Bg
https://dl.doubtnut.com/l/_duqy8p3poqbx
https://dl.doubtnut.com/l/_tu6aXJGxIwgC


D. never less than .

Answer:

Watch Video Solution

n

231. If  then -

A. 

B. 

C. 

D. .

Answer:

Watch Video Solution

n

∑
k= 1

(
k

∑
m= 1

m2) = an4 + bn3 + cn2 + dn + e

a =
1

12

b =
1

6

d =
1

6

e = 0

https://dl.doubtnut.com/l/_tu6aXJGxIwgC
https://dl.doubtnut.com/l/_I8hwiiEtxowm


232. If a,b,c are in H.P., then the value of 

 is

A. True

B. 

C. 

D. 

Answer:

Watch Video Solution

( + − )( + − )
1

b

1

c

1

a

1

c

1

a

1

b

233. For , the number  is the AM of  and 

.

A. True

B. False

C. Can not determine

x = log2 5 log10(2x − 1) log10 2

log10(2x + 3)

https://dl.doubtnut.com/l/_wWpf1dFe3I1k
https://dl.doubtnut.com/l/_Tqu0A42Zgwzf


D. False and these are in GP

Answer: A

Watch Video Solution

234. If x is AM of  and y is AM of 

 , then

A. True

B. 

C. 

D. 

Answer:

Watch Video Solution

and
tanπ

9

tan(5π)

18

tha and
π

9

tan(7π)

18

https://dl.doubtnut.com/l/_Tqu0A42Zgwzf
https://dl.doubtnut.com/l/_2QWrpl5zReRC


235. The sum of  as a recurring decimal

fraction is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ + + + ....
1

10

23

103

23

105

23

107

0.1̄ ¯̄̄23

0. ¯̄̄ ¯̄¯123

0.123̄

0.1234

https://dl.doubtnut.com/l/_tuV5wE21PVai

