1.

The common difference of the A.P. b, b,, ..., b, is 2 more
than the common difference of A.P. a,, a,, ..., a,. If
ay0=—159,2a,5,=-399and b, = a,, then b, is equal to:
[Sep. 06, 2020 (IT)]
(a) 81 (b) —127 (c) -8l (d) 127
If 32sin20-1 14 apd 34-25i02¢ gre the first three terms of an
A.P. for some a, then the sixth term of this A.Pis:
[Sep. 05,2020 ()]
(@) 66 (b) 81 (c) 65 (d) 78
If the sum of the first 20 terms of the series
10g(71,2) x+log(71 3)x+log(7,/4)x-s-... is 460, then x is
equal to: [Sep. 05, 2020 (ID)]
(a) 72 (b) 71/2 (C) 62 (d) 746/21
Let a, a,,...., a, be a given A.P. whose common
difference is an integer and S, =a, +a, +...+aq,. If
a; =1, a,=300 and 15<n <50, then the ordered pair
(S,_4,a,_4) isequal to: [Sep. 04,2020 (II)]
(a) (2490,249) (b) (2480,249)
(c) (2480,248) (d) (2490,248)
If the first term of an A.P. is 3 and the sum of its first 25

terms is equal to the sum of its next 15 terms, then the
common difference of this A.P. is : [Sep. 03,2020 ()]

1 1 1 1
() 5 ) 5 (© 1 (d) 7

In the sum of the series

3. .1 .4
20+19§+19§+18§+”' upto n'h term is 488 and then

n™ term is negative, then :
@ n=60

[Sep. 03, 2020 (ID)]
(b) n™term is—4

2
(c) n=41 (d) n'™term is —45

10.

11.

12.

13.

14.

If the sum of first 11 terms of an A.P., a;, a,, a;, ... is 0

(a; #0), then the sum of the A.P., a, a3, as, ..., a,; is

ka, where k is equal to : [Sep. 02,2020 (ID)]
TRl no 0
@5 ®5 ©35 @

The number of terms common to the two A.P.’s 3,7, 11, ...,
407and2,9, 16, ...,709 is . [NA Jan. 9,2020 (IT)]

1 1
Ifthe 10% term of an A.P. is o and its 20 term is 0

then the sum of'its first 200 terms is:  [Jan. 8, 2020 (I1)]
1 1
(@ 50 (b) SOZ (c) 100 d) 1005

Let f: R — R be such that forall x e R, (21 +217), £(x)

and (3*+37) are in A.P,, then the minimum value of f(x) is:
[Jan. 8,2020 (D]

@ 2 (b) 3 (ORY (d) 4

Five numbers are in A.P., whose sum is 25 and product is

1
2520. If one of these five numbers is X then the greatest

number amongst them is: [Jan. 7,2020 (D]

@) 27 (b) 7 © % @ 16

Let S, denote the sum of the first 2 terms ofan A.P. If S, =16
and S, =48, then S,,isequalto: [April12,2019 (I)]
@@ 260 (b) 410  (c) 320  (d) -380

Ifa,ay,a;,...... arein A.P. such thata, +a, + a,, =40,
then the sum of the first 15 terms of this A.P. is :

[April 12,2019 (ID)]
@@ 200  (b) 280 (©) 120 (d) 150

Ifa;,a,,a;,....a arecinA.P.anda; +a, +a,+...+a,,=114,
thena; +ag+a;; +asisequalto: [April 10,2019 (D]

@) N8 (b) 76 © 38 d) 64
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15.

16.

17.

18.

19.

20.

21.

22,

23.

Let the sum of the first n terms of a non-constant A.P.,

n(n—

) A, where Aisa

constant. If d is the common difference of this A.P., then
the ordered pair (d, as,) is equal to: ~ [April 09,2019 (I)]
(@) (50,50+46A) (b) (50,50+45A)
(©) (A,50+45A) (d) (A,50+46A)

10
Let z f(a+k)=16(2"" 1), where the function fsatisfies

k=1
f(x +y) =f(x) f(y) for all natural numbers x, y and f(a) = 2.
Then the natural number ‘a’ is:

[April 09,2019 (D]

(@ 2 (b) 16 (c) 4 @ 3
If the sum and product of the first three terms in an A.P.
are 33 and 1155, respectively, then a value of its 111 term

is: [April 09,2019 (ID)]
(@) 35 (b) 25 (c) 36 (d) 25

The sum of all natural numbers ‘»’ such that 100 <7 <200
andH.C.F. 91,n)>11is: [April 08,2019 (D)]
(@) 3203 (b) 3303 (c) 3221 (d) 3121

If"C,, "C5 and "C are in A.P., then n can be :

[Jan. 12,2019 (ID)]
@ 9 (b) 14 © 1 @ 12
If 19th term of a non-zero A.P. is zero, then its (49th term) :
(29th term) is : [Jan. 11,2019 (ID)]
(@ 4:1 (b) 1:3 () 3:1 d 2:1
The sum of all two digit positive numbers which when
divided by 7 yield 2 or 5 as remainder is:

[Jan. 10, 2019 (1)]
@ 125 (b) 1465  (c) 1365  (d) 1356
30

Let a;, a,, ..... , a3y be an AP, S=Zaz- and

i=1

15
T:Za(zpl)-
i=1

Ifag=27andS—2T =75, then a is equal to:
[Jan. 09,2019 (I)]
(@ 2 d) 4

(b) 57 ) 47

1 1 1
Let —,—,—.eee, (;20fori=1,2,...,n) bein A.P.

such that x; = 4 and x,; = 20. If n is the least positive

. . (1

integer for which x, > 50, then z (—
X

j is equal to.
i=1

[Online April 16,2018]

13 13 1
@ 3 (b) < © Y ) 3

24.

25.

26.

27.

28.

29.

30.

31.

32.

M-91
1 1 1
Ifx; ,xy,.....,x,and —, e ATCIWO A.P'ssuch that
hoh h,
x5 =h, =8 and xg = h; =20, then x5. h;, equals.
[Online April 15,2018]
(a) 2560  (b) 2650 (c) 3200 (d) 1600
Let aj,a,,a3,...,a49 be in A.P. such that
12
z a4k+1 = 416 and 39 +a43 = 66 If
k=0

a12+a% +...+a127 =140m,thenmisequalto:  [2018]

(a) 68 (b) 34 (© 33 (d) 66

For any three positive real numbers a, b and c,

9(25a2 +b?) + 25(c2 —3ac) = 15b(3a +c). Then :
[2017]

(a) a,b and carein GP.

(b) b,c and aarein G.P.

(¢c) b,c and aarein A.P.

(d) a,b and carein A.P.

If three positive numbers a, b and ¢ are in A.P. such that
abc = 8, then the minimum possible value of b is :

[Online April 9, 2017]
(@ 2 ® 45 © 45 D4
Letaj, ay, a;,....,a,beinA.P.Ifay +a,+a; +a;5=72,
then the sum of'its first 17 terms is equal to :
[Online April 10,2016]
(@) 306 (b) 204 (c) 153 (d) 612

Let o.and P be the roots of equation px2 +qx +1r=0, p=0.

1 1
Ifp,q,rarein A.Pand —+ E =4, then the value of | a.— |
a

is: [2014]
9 9 9 9
The sum of the first 20 terms common between the series 3
+7+11+15+......... and1 +6+11+16+......,1is
[Online April 11, 2014]
(a) 4000 (b) 4020 (c) 4200 (d) 4220

Given an A.P. whose terms are all positive integers. The
sum of'its first nine terms is greater than 200 and less than
220. If the second term in it is 12, then its 41 term is:

[Online April 9, 2014]
(@ 8 (b) 16 (c) 20 (d 24
Ifa, ay, as,...., a,, ....arein A.P. such thata, —a; + a,, = m,
then the sum of first 13 terms of this A.P., is :
[Online April 23, 2013]

(@ 10m (b) 12m (¢) 13m (d) 15m
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33.

34.

3s.

36.

37.

38.

39.

40.

Given sum ofthe first n terms of an A.P. is 21+ 3n2. Another
A.P. is formed with the same first term and double of the
common difference, the sum of # terms of the new A.P. is :

[Online April 22,2013]
(@ n+4n? (b) 6n2—n (c) n*+4n (d) 3n+2n?
Let a;, a,, a3,... be an A.P, such that

aj+a,+..+a P
. =—3;P¢q.Thena—6isequalto:
a]+a2+a3+...+aq q 021
[Online April 9, 2013]
L N | N c11
@7 O O3 @ Tg61

I£100 times the 100 term of an AP with non zero common
difference equals the 50 times its 50t term, then the 150t

term of this AP 1is : [2012]
(@ —150 (b) 150 times its 50t term
(c) 150 (d) Zero

If the A.M. between pt and ¢t terms of an A.P. is equal
to the A.M. between ! and st terms of the same A.P.,
then p + ¢ is equal to [Online May 26, 2012]

(@ r+s—1() rts=2 (c) r+s+1 (d) r+s
Suppose 0 and ¢ (# 0) are such that sec (0 + ¢), sec 0 and

sec (0—¢)arein A.P.If cos 6=k cos (%j for some k, then

k is equal to [Online May 19, 2012]
1
a b) +1 c) t— d) £2

100
Let a,be the n'M term of an A.P. If Za2,. =oand
r=1

100
2“2;'71 =, then the common difference of the A.P. is
r=1
[2011]

a—B o-P
@ a-p O T © B-a @ S
A man saves ¥ 200 in each of the first three months of his
service. In each of the subsequent months his saving

increases by ¥ 40 more than the saving of immediately
previous month. His total saving from the start of service
will be T 11040 after [2011]
(a) 19 months (b) 20 months

(¢) 21 months (d) 18 months

A person is to count 4500 currency notes. Let a, denote
the number of notes he counts in the n minute. If a,=a,
=..=a;y=150anda,, a,,, ... are in an AP with common

difference —2, then the time taken by him to count all notes
is [2010]

41.

42.

43.

44.

45.

46.

'.'l T()])I(ja Geometric Progression 3 .
2

(a) 34 minutes
(c) 135 minutes

(b) 125 minutes
(d) 24 minutes

Let ay, ay,a;............ be terms on A.P. If

ap+ay +e...e. Llp p_2

a
=, p#q,then 26 equals
a1+a2+ ........... +a azl

<
Q

[20006]
41 7 2 11
a) — b) — c) — d) —
@ T (b) 5 © S (d) 20
Ifthe coefficients of rth, (#+ 1)th, and (»+ 2)th terms in the

the binomial expansion of (1+ y)™ are in A.P., then m and

r satisfy the equation [2005]

@ m’>—m@r—1)+4r> -2=0
®) m> —m@r+1)+4rt +2=0
© m? —m@r+1)+4r> —2=0

d) m* —m@r—1)+4r° +2=0
Let T, be the rth term of an A.P. whose first term is a and
common difference is d. If for some positive integers

1 1
myn, m#n, T, = and T, :;,then a —d equals

[2004]
11 1
@ —+— (b1 © — (d 0
m n mn
If1, logy (3 =12y, log; (4.3 — 1) are in A.P. then x equals
[2002]
(b) 1-log;4
(d) log,3

Iff(x+y)=f(x)f(y)and if(x) =2,x,y € N,whereN is

x=1

the set of all natural numbers, then the value of % is:

[Sep. 06, 2020 ()]
1 4
(© 3 (d 9

2 1
(@) 3 (b) 5

Let a, b, ¢, d and p be any non zero distinct real numbers
such that (% + b2+ ¢2)p? =2 (ab + be + cd)p + (b* + 2+
d%)=0. Then : [Sep. 06,2020 (T)]
(@ a,c,parein A.P. (b) a,c,parein GP.

(¢) a,b,c,darein GP. (d) a,b,c,darein A.P.
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47.

48.

49.

50.

51.

52.

53.

54.

M-93

Suppose that a function f: R—>R satisfies f (x +y) = fix)y)

n
forallx, yeRandf(a)=3.If Zf(i) =363, then n is

i=1

equal to [NA Sep. 06, 2020 (I)]
2104293142832+ +2x39+310=g_211thenSis
equal to: [Sep. 05, 2020 ()]
(a) 311_212 (b) 311

311
© 7+21° () 231

Ifthe sum ofthe second, third and fourth terms of a positive
term G.P. is 3 and the sum of its sixth, seventh and eighth
terms is 243, then the sum of the first 50 terms of this G.P. is:

[Sep. 05, 2020 (ID)]

L 1 g0
(@) 3 6(3 1) (b) 26(3. D
2 50 1 50
(©) E(3 -1 (d) E(3 )

Let o.and B be the roots of x*> —3x+ p =0 and yand 5 be

the roots of x* — 6x + q=0. Ifa, B,y, d form a geometric
progression. Then ratio (2g + p) : 2g—p)is:

[Sep. 04,2020 (D]
(@ 3:1 (d) 33:31

(b) 9:7 () 5:3

The value of (0.16)log2'5(§+3%+3i3+...t0 oo) is

equal to . [NA Sep. 03, 2020 (D]
The sum of the first three terms of a G.P. is S and their
productis 27. Then all such Sliein: [Sep. 02,2020 (I)]
(a) (—OO, _9] o [35 OO) (b) [_37 OO)

(© (-0, =3]U[9, ) (d) (-=,9]

If|x|<1,| y|<1 and x # y, then the sum to infinity of the

following series [Sep. 02,2020 (D]

)+ 37+ (+ Py 07+ )+ s

X+y—xy X+y+xy
(1+x)1+y) (1+x)(1+y)
(¢ XFrr-Ww d I
(I=x)(1-y) (I-x)1-y)

Let S be the sum of the first 9 terms of the series :
(x+ka}+{x% +(k+2)a} +{x° + (k+4)a}

+x* +(k+6)a}+.. where gz0 and x=1. If

5S.

56.

57.

58.

59.

60.

61.

62.

o x+ 45a(x-1)

S = , then kis equal to :
x—1
[Sep. 02,2020 (ID)]
@ -5 (b 1 (c) -3 d 3

[ 1
The product 24 416 848 16128 o oo 1S €qual to:

[Jan. 9, 2020 ()]

1 1
@ 2?2

® 2 © 1 @ 2
Let a,, be the n'" term of a G.P. of positive terms.
100 100 200
If > a,,,, =200 and ) a,, =100, then ) a, is equal
n=1 n=1 n=l1
to: [Jan. 9, 2020 (ID)]
(a) 300 (b) 225 (c) 175 (d) 150

) u i n T
If x= (1" tan2"@and ¥ = . cos™" 6, for0<0<7,
n=0 n=0

then : [Jan. 9,2020 (I)]
(@ x(1+y)=1 (b) y(1-x=1
(© y1+x)=1 (d x(1-y)=1

The greatest positive integer k, for which 49 + 1 is a
factor of the sum 49125 + 49124+ + 492+ 49 +1,is:
[Jan. 7, 2020 (D]
(@) 32 (b) 63 (c) 60 (d) 65
Leta,,ay,as,...beaG. P.such thata, <0, a; +a,=4and

9
ay+a,=16.1f Z a;= 4\, then A is equal to:
i=1l

[Jan.7,2020 (ID)]
511

@ -S13  (b) 171  (¢) 171 @ %

The coefficient of x7 in the expression

A +x0)0+ x(1+x)° +x2(1+x)8 + ... +x10is:
[Jan.7,2020 (ID)]

(@) 210 (b) 330 (© 120 (d) 420

If o, B and y are three consecutive terms of a non-
constant G.P. such that the equations ax2+2Bx +y=0
and x2+ x — 1 = 0 have a common root, then o (B+7) is
equal to: [April 12,2019 (II)]

@ 0 (b) of © oy (d) By

Let a, b and ¢ be in G.P. with common ratio 7, where a # 0

1
and0< r=< 5 If3a, 7b and 15c¢ are the first three terms of

an A.P, then the 4t term of this A.P. is:
[April 10,2019 (I1)]

2 7
@ 3¢  (b)5sa © 3 @ a
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63.

64.

65.

66.

67.

68.

69.

Ifthree distinct numbers a, b, c arein G.P. and the equations
ax?+ 2bx + ¢=0and dx2 + 2ex+ f= 0 have a common root,
then which one of the following statements is correct?

[April 08,2019 (ID)]

Q|
[~

arein A.P.

(a) (b) d, e, farein A.P.

e
57
b c

. def .
(¢) d,e,farein GP. d ;,E{:aremG.P.

The product of three consecutive terms ofa G.P. is 512. If
4 is added to each of the first and the second of these
terms, the three terms now form an A.P. Then the sum of
the original three terms of the given G.P. is :

[Jan. 12,2019 (D]
(@ 36 (b) 32 (c) 4 (d) 28
Let o and B3 be the roots of the quadratic equation
x2 sin0 — x (sin® cos® + 1) + cosd =0 (0 < 6 <45°), and

< (-1)"
o< . Then Z [an + ] isequal to:

n=0 Bn

[Jan. 11,2019 (ID)]

1 1 1 1
- +
@ 1—cos® 1+sin® (®) l1+cos® 1-sin0
1 N 1 q 1
© 1-cos® 1+sin6 (d) 1+cos® 1-sin®

a3 a9 .
Leta,,a,,...,a; ,bea G.P. If = =25, then equals :
1> 2 10 a a

5
[Jan. 11,2019 (D]
(@) 5* ®) 45 (o 5° @ 259
The sum of an infinite geometric series with positive terms
. . .27
is 3 and the sum of the cubes of its terms is 9 Then the
common ratio of this series is : [Jan. 11,2019 (D)]
1 2 LI
@3 O3 ©7 @5

LetSn:1+q+q2+....+q“and

2 n
T, :1+(_q+1j+(—q+l) +...+[—q+1]
2 2 2

where q is a real number and q = 1. If
101C, +101C,8 + ...+ 191C, 1S, 00 = T - then ais
equal to : [Jan. 11,2019 (ID)]
@@ 2°°  (b) 22 (c) 200 (d) 2100

Let a, b and ¢ be the 7!, 11" and 13" terms respectively
of a non-constant A.P. If these are also the three

70.

71.

72.

73.

74.

75.

76.

77.

. a .
consecutive terms of a G.P., then — is equal to:
c

[Jan. 09, 2019 (II)]

7

(@ 2 (©) B (d) 4

1
(b) 2
Ifa, b and ¢ be three distinct real numbers in G.P. and
a+ b+ c=xb, then x cannot be: [Jan. 09,2019 ()]
@@ -2 (b) -3 (c) 4 d 2
If b is the first term of an infinite G. P whose sum is five,

then b lies in the interval. [Online April 15,2018]
@ (-,-10) (b) (10,0)
(¢) (0,10 (d) (-10,0)

2 3 n
Let 4, = (Ej—[gj +(§j —...+(—1)"‘1[3j and
4 4 4 4
B,=1-4,. Then, the least odd natural number p, so that
B,>A,,foralln>pis [Online April 15,2018]
@ 5 (b) 7 (© 11 @ 9
Ifa, b, ¢ are in A.P. and a2, b2, ¢% are in G.P. such that

3 .
a<b<candat+b+c= Z,thenthevalueofals

[Online April 15, 2018]
11 11

a) ———— b) ————

@ 5 32 ® 42
11 11

) ——— d) ————

© 4 2 @ 4 22

Ifthe 204, 5t and 9th terms of a non-constant A.P. are in
G.P., then the common ratio of this G.P. is: [2016]

7 8 4
@1 ®; ©3 @3

Let z= 1+ ai be a complex number, a > 0, such that 73 is
areal number. Then the sum 1 +z+z2 + .... + z! is equal to:
(Online April 10, 2016)

@ 136543 (b) —136543i
(©) —12504/3i (d) 1250/3i

Ifm is the A.M. of two distinct real numbers / and n(/, n >
1) and G,, G, and G; are three geometric means between /

and n, then Gf + 2G§ + G§ equals. [2015]
(@) 4mmn? (b) 4Pm2n% (c) 4Pmn (d) 4/m’n
The sum of the 3 and the 4 terms of a G.P. is 60 and
the product of its first three terms is 1000. Ifthe first term
of this G.P. is positive, then its 7t term is :

[Online April 11, 2015]

@ 729 (b) 640 (© 2430  (d) 320
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79.

80.

81.

82.

83.

84.

85.

Sequences and Series M-95
Three positive numbers form an increasing G P. If the middle 1
term in this GP. is doubled, the new numbers are in A.P. @ 5 (b) —(\/g —l)
then the common ratio ofthe G.P. is: [2014] 2
1 1
@ 2-43 (b) 2+3 © S(1-+5) @ V5
© V243 (d) 3+42 o
The least positive integer n such that 87. The value of z (sin 2k—n +icos 2116_175) is [2006]
k=1
2 2 2 1 ) )
1_5 T <100 -is: [Online April 12,2014] @ i (b) 1 © -1 (d) —i
88. If the expansion in powers of x of the function
(a) 4 (b) 5 (© 6 (d 7
In a geometric progression, if the ratio of the sum of first 5 m i ag +ax+apy® +azx’..... then ay, is
terms to the sum of their reciprocals is 49, and the sum of ax X
the first and the third term is 35. Then the first term of this [2006]
geometric progression is: [Online April 11,2014]
n n
@ 7 ®) 21 © 28 @ 42 @ Y-a ) =0
The coefficient of x° in the binomial expansion of b-a b-a
(1 + x)1000 + x (1 + x)% + x2(1 + x)?8 + .. 1 |
+ 51000 jg. [Online April 11,2014] © "ot @ b" —a"*
— b—
(1000)! (1000)! b-a .
@ 50)1(950)1 ®) 29)1(951)1 89. Let two numbers have arithmetic mean 9 and geometric
(50)1(950)! (49)1(951)! mean 4. Then these numbers are the roots of the quadratic
(1001)! (1001)! equation [2004]
© (51)1(950)! @ (50)1(951)! @ x*-18x-16=0 () x*—18x+16=0
Given a sequence of 4 numbers, first three of which are in (© 2 +18x—16=0 (d) x*+18x+16=0
G'P' and the last three are in AP with common difference 90. Sum ofinfinite number of terms of GP is 20 and sum of their
six. If first and last terms of this sequence are equal, then is 100. Th tio of GP i 2002
the last term is : [Online April 25, 2013] square is 100. The common ratio of GP is [2002]
@ 16 ®) 8 © 4 d 2 (a.) 5 (b) 3/.5 (c) 85 (c.l) 1/5 .
Ifa, b, ¢, d and p are distinct real numbers such that 91. Fifth term of a GP is 2, then the product of its 9 terms is
@+ b2+ p?—2p(ab+bc+cd)+ B2+ 2 +d?)<0 [2002]
e p=ap =5 (@) 256 (b) 512
[Online May 12, 2012] (c) 1024 (d) none of these
(@) a,b,c,darein A.P. (b) ab=cd ( n] .
92. Th fall val fOe|0,— | sat
(© ac=bd (d) a,b,c, darein G.P. © sum ot aff vatues o ;| satisfying
The difference between the fourth term and the first term
of a Geometrical Progresssion is 52. If the sum of its first sin220 + cos* 20 = 3 is: [Jan. 10,2019 (1)]
three terms is 26, then the sum of the first six terms of the 4
progression is [Online May 7,2012] . 3n
(@ 63 (b) 189 (c) 728 (d) 364 @ =« (b) T (© 5 (d) 3
The first two terms of a geometric progression adduwpto
12. the sum of the third and the fourth terms is 48. If the Harmonic Progression, Relation
terms of the geometric progression are alternately positive | () P(! Between A. M., G. M. and H.M. of

86.

and negative, then the first term is

(a) 4 (b) —12 () 12 ) 4
In a geometric progression consisting of positive terms,
each term equals the sum of the next two terms. Then the
common ratio of its progression is equals [2007]

[2008]

93.

two Positive Numbers

If m arithmetic means (A.Ms) and three geometric means

(G.Ms) are inserted between 3 and 243 such that 41 A M.

is equal to 2" G.M., then m is equal to .
[Sep. 03,2020 (ID)]



M-96  Mathematics |
94. Ifthe arithmetic mean of twonumbersaandb,a>b>0,is  .---------gggro-oococsoccocecioioooooiooioccioi oo
{ Arithmetic-Geometric Sequence O
a+b L TOPIC . R |
five times their geometric mean, then a b isequal to: - (AGS),Some SpeCIal Sefluence? . @’
[Online April 8,2017]  101. If1+(1-2%- )+ (1-42-3)+(1-62-5)+....... +(1-202.
J6 . 32 73 : 56 19) = o —220p, then an ordered pair (o, B) isequalto:
@ — ® —-= © — @ /= [Sep. 04, 2020 (1)]
(@ (10,97 () (11,103)
95. IfA>0,B>0andA+B= % , then the minimum value of (© (10,103) @ (11,97)
102. Let :R—>R b functi hich satisfi
tanA + tanB is - [Online April 10,2016] et f:R—>R be a function which satisfies
+9)= + , VX, R. If =2 d
® G ) 4205 St =0+ f(). ¥ x y R IE £ (@) = 2 an
(n-1)
2 g(n) = Z f(k), ne N, then the value of n, for which
© 5 @ 2-43 &
3 =1
96. Letx,y, zbe positive real numbers such thatx +y+z =12 g(n)5= 20, 1s: b) 20 4 [SEPAOZ; 2020 bl
and x3y*z> = (0.1) (600)3. Then x3 +y3 + 23 is equal to : @) (®) © (d
[Online April 9,2016] o+ 1pc < i n(n+H@n+1) . equal to
(a) 342 (b) 216 (c) 258 (d) 270 n=1 4
97. Let G be the geometric mean of two positive numbers a [Jan. 8,2020 (I)]
1 1 1 20
and b, and M be the arithmetic mean of; and b Ifﬁ :G  104. The sum 2(1 +2+3+...+k) is
k=1
is4:5,thena:bcanbe: [Online April 12,2014] [Jan. 8, 2020 ()]
« Oy
@ 1:4 (b) 1:2 (€ 2:3 (d) 3:4 105. Ifthe sum of'the first 40 terms of the series, 3 +4 + 8 +9
98. Ifa;, ay, ... , a, are in H.P., then the expression +13+ 14+ 18 +19 + ... is (102)m, then m is equal to:
a1y + Ay T, +a, a,isequal to [2006] [Jan. 7,2020 (ID)]
@ n(a—a,) ®) (n-1)a —a,) @20  ® 2> © 5 (d) 10
© naa @ (1-Daa 106. For x € R, let [x] denote the greatest integer < x, then the
n n sum of the series
Z Z < 1 1 1 1 2 1 99
= a' = - " i —— || e — || — |+ | — | §
99. Ifx ngo , ¥ IE,O ,Z ng,o where a, b, c are in [ 3 37100 37100 3100118
A.Pandla|<]1,|b|<1,|c|<l1thenx,y,zarein [2005] [April 12,2019 (1)]
(@ GP (@) 153 (b) —133 (¢) —131 (d) —135
(b) AP
~ ~ ~ - 3xP Sx(P+2%)  Tx(P+2°+3°
(c) Arithmetic - Geometric Progression 107. The sum TZ + Xlg 22 ), X1§ o hae
(d) HP. N + to s
t i .
100. If the sum of the roots of the quadratic equation upto 10% term, is [April 10, 2019 (D)}
680 b) 600 660 d) 620
ax®> +bx+c=0 is equal to the sum of the squares of @ ®) © @
3,93 13,193,173
108. Thesum 14+ +2 (L ¥2 %3 +

. . a b c .
their reciprocals, then ;,;andz arein [2003]

(a) Arithmetic - Geometric Progression
(b) Arithmetic Progression
(c) Geometric Progression
(d) Harmonic Progression.

+
1+2 1+2+3

P+22 43+ 415 1 .
1243+ +15 —E(1+2+3+...+15 1sequalt0;

[April 10,2019 (ID)]

@ 60 (b) 1240  (c) 1860  (d) 660

EBD 83



109.

110.

111.

112.

113.

114.

115.

116.

Sequences and Series M-97
The sum of the series 1 +2x3+3x5+4x 7+ .....upto ) 2 2 2 2 )
111 term is: [April 09, 2019 (IT)] 1942274374247 +57+2.6" +...
(a) 915 (b) 946 (c) H5 (d) 916 If B-2A =100A , then A is equal to : [2018]
Some identical balls are arranged in rows to form an (a) 248 (b) 404 (c) 496 (d) 232
equilateral triangle. The first row consists of one ball, the ~ 117. Leta, b, c & R Iff{ix)=ax?+bx +cissuchthata+b+c=3
second row consists of two balls and so on. If 99 more 10
identical balls are added to the total number of balls used and f(x+y)=fx)+fy)+xy, v X,y € R, then z f(n) is equal
in forming the equilateral triangle, then all these balls can n=1
be arranged in a square whose each side contains exactly to: [2017]
2 balls less than the number of balls each side of the triangle
255 b) 330 165 d) 190
contains. Then the number of balls used to form the @ ®) © @
equilateral triangle is: [April 09,2019 (ID)] 1 1+2 1+2+3
8. LetS, = S +5——F+5—5 3 +..
@ 157 2 262 (c) 225 (d) 19 TP P+ P+2°+3
20 1+2+..... +n .
k— . . ,If100 S, =n, then nisequal to:
The sum kZ::, ok 18 equal to : [April 08,2019 (II)] BB+ P n
3 1" 1" )1 [Online April 9, 2017]
@ 2-— 0 l-—= © 2-— @ 2-—5 (@ 19 (b) 9 (c) 200 d 19
2 2 2 2 119. Ifthe sum of the first n terms of the series
LetS 12434tk 3 ++/75 ++/243 + 507 +...... is 4354/3 , thenn equals:
k 2 [Online April 8,2017]
5 5 5 . (@ 18 (b) 15 (© 13 (d 29
IS +8) +.4 5 = EA’ Then A is equal to 120. If the sum of the first ten terms of the series
2 2 2 2
[Jan. 12,2019 (D] [12] +(22) +(3l) +42+[4i) Foveny isEm,
(a) 283 (b) 301 (c) 303 (d) 156 5 5 5 5 5
If the sum of the first 15 terms of the series then m is equal to : [2016]
3y Y Y 3V (@) 100 (b) 9 (c) 102 (d) 101
(ZJ +(15j J{ZZJ +33 +[3ZJ F e, is equal to 121. For x eR,x # -1, if (1 + x)?010 + x (1 + x)?13 + x2
. 2016
225k then kis equal to: [Jan. 12,2019 (ID)] i
+ 2014+...'+ 2016 — a; X 1 :
(@ 108 (b) 27 (© 54 @ 9 (1+x) X g(:) iX ,then a, is equal to
The sum of the following series  [Jan. 09, 2019 (II)] [Online April 9, 2016]
2,72, 72 2,72, 32, 42
2016!
l+6+9(1 +2 +3)+12(l +2°+37+4%) @ 2017! ®) 016
7 9 17120001 171 1999
15012 +22 +....+5%) . 2016! 2017!
+ T +... up to 15 terms, is: © e d 20001
(@ 7520 (b) 7510 (c) 7830 (d) 7820 122. The sum of first 9 terms of the series. [2015]
The sum of'the first 20 terms of the series & . i N P23 43
1+2. 7,031, e [OnlineApril 16,2018) Iod+3 14345
2 4 8 16 (@) 142 (b) 192 (© 71 @ %
(@) 38+— (b) 39+ S 1 k
520 519 123. If = —,then ki 1t
520 219 nz::l i D+ 21 3) 3 en k is equal to
(©) 39+ L (d) 38+ 1 [Online April 11, 2015]
2" 2° 1 17 55 19
Let A be the sum of the first 20 terms and B be the sum of (a) 5 (b) 105 (c) 336 @ 02

the first 40 terms of the series



m-98  Mathematics
30 18 22 20 16
124. The valueof )" (r+2)(r—-3) is equal to: (@) T (b) T} (© 11 (d )
=16
! i . 133. Statement-1: The sum of the series 1 + (1 +2 + 4) +
[Online April 10,2015] (4+6+9)+(9+12+16)+ ... +(361 + 380 +400) iss 8000.
(@ 7770  (b) 7785 (c) 7775 (d) 7780 ,
. 3 (1_1\3)_.,3
125. If (10)9 +2(1 1)1 (108)+3(11)2 (10)7 . Statement-2: ;(k (k-1) ) =n°, for any natural
9 9 . ‘ number 7. [2012]
+10(1 1) = k(lO) , then ks equal to: [2014] (a) Statement-1 is false, Statement-2 is true.
441 (b) Statement-1 is true, statement-2 is true; statement-2 is
(@) 100 (b) 110 © T (d) 100 a correct explanation for Statement-1.
C tatement-1 1s true, statement-2 1s true; statement-2 1S
) ) S li 21 21
126. The m.lrn.b?r ofterms in an A.P. is even; the sum of'the odd not a correct explanation for Statement-1.
terms in it is 24 and that the even terms is 30. Ifthe last term (d) Statement-1 is true, statement-2 is false
; 2 2 2 2 2 2
exceedstheﬁrsttermbylol,thenthenumberoftermsin 134. Ifthe sumoftheseries 1©+2.2°+3“+2.4+5%+... 2.6 +...
. 2 . .n (n + 1)2
the A.P. is: [Online April 19,2014] upto n terms, when n is even, is — then the sum
(@ 4 (b) 8 (© 12 @ 16 of the series, when n is odd, is  [Online May 26, 2012]
127. Ifthe sum )
-1
3,3 et 1020 is equal @ i+ ) ®) %
-t =+ +...... t t
12 12 +22 12 +22 +32 up to €rms 1S equa i
+1
k . o © = ) n(n-1)
to o1 then k is equal to: [Online April 9,2014] 2
4 1
(@ 120 () 180 (©) 240 (d) 6 135. The sum of'the series 1+—+ 10 +—+... upto n terms is
128. Thesum offirst 20 terms of the sequence 0.7, 0.77,0.777,....., 3 9 27
is [2013] [Online May 19, 2012]
7 _ 7 _
@ 5(79-107) () 5(99-107) @ nti-—2 N
6 6 3271 3776 5 g
7 _ 7 ~
© a(179+10 20y d 5(99+10 20y 1 1
(C) n+5_23n (d) n_§_32n71
129. The value of 12+ 32+ 52+ oo, +25%is: : :
[Online April 25,2013]  136. The sum of the series
(@ 2925 (b) 1469 (c) 1728 (d) 1456 | 1 1
130. The sum of the series : + + +...
(6)2+2(d)? + 3(6)>+ .. upto 10 terms is : 142 2443 34
[Online April 23,2013] upto 15 terms is [Online May 12, 2012]
(@ 11300 (b) 11200 (c) 12100  (d) 12300 (@ 1 (®) 2 (©) 3 (d 4
3 5 7 137. The sum of the series
131. The sum —+ + +.... upto 11-terms 2497224324242+ 52490 62+ + 2
12 12 +22 12 +22 +32 1 2.2 3 2.4 5 2.6 2(2}’}’1) 18
is: [Online April 22, 2013] @ mome 17 o it [(1“;‘)“"’ May 7,2012]
a) m(2m m=(m
W2 BT ©5 @y © neQm+1) (@ mn+27
) 138. The sum to infinite term of the series
132. The sum of'the series : [Online April 9, 2013]
. X 1+%+%+%+%+...is [2009]
+n+1 > 3+ ....... upto 10 terms, is : 33 3 3
e @3 4 © 6 @ 2
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Sequences and Series

139.

140.

141.

142.

o1 1 . .
The sum of series LYY + T upto infinity is
[2007]
@ -2 ©® o ©e? @
e 2 e 2
The sum of the series
1 1 Cp
et e adinf.is  [2005]
42! 164! 64.6!
e—1 e+1 e—1 e+1
@ —&— b —&— ©© —= @
Je Je 2/e 2/e

. 1 1 .
The sum of series —+ —+—+..... is

TRETRE [2004]

2 2

@) (e"-2) (b) (e-1)"
e 2e

@ -1 -1

© By (d) 5

The sum of the first n terms of the series

1242224324242 1524267 +...

2
. on(n+1 . . .
is uwhen n is even. When # is odd the sum is

[2004]

143.

144.

145.

146.

M-99
[n(n+1)T n*(n+1)
@ |75 (b) —
n(n+1)° 3n(n+1)
© 2

LS| ooy t
If 5= and fﬁZnC ’thensiisequalto
n

r=0 " Cr r=0 r
[2004]
2n—1 b 1 1 ! d 1
—n-— — —n
@ —— ® 5=l ©n @ 3
The sum of the series [2003]
RN _—
12 23 3477 up t0 o 18 equa to
4
(a) loge[zj (b) 2log,2
(©) log,2-1 (d) log,2
13-23+33-43+ 493 = [2002]
(a) 425 (b) 425 (c) 475 (d) 475
The value of 2174, 41/8 81716 = is [2002]
(@ 1 (b) 2 (c) 32 (d) 4



M-100

Hints & Solutions

1. (¢) Letcommon difference of series 4. (@ Giventhata,=1landa,=300and d €Z
a, a,, as,....... ,a, bed. 2300=1+(n—-1)d
ag=a+39d=-159 () 299 23x13
and a4, = a, +99d =399 _.(ii) ) T ey

From equations (i) and (ii),
d=-4anda, =-3

-+ dis an integer

Since, the common difference of b, b,, ...... , b,is 2 more n—l=130r23
than common difference ofa, a,, ...... , 4, =>n=14 or24 (-15<n<50)
. Common difference of b,, b,, b, ..... is(-2). s y—o4 andd=13
—a
oo = a1 yy = 1+19x13 = 248
= b +99(-2) = (-3) + 69(—4)
20
= b =198-279= b =-81 s20:7(2+19x13)=2490.
2. (a) Giventhat 325201 14 34-2sin20 arein A P. 5. (@ Givena=3andS,;=S,,— S,
So 32sin2a—l +34—Zsin2a =28 = 2S25 = S40
2sin2o 25 40
3 81 ¢ :2x7[6+24d]—7[6+39d]

3 + 325in 2a

Let 32sin2a _ = 25[6 +24d] = 20[6+39d]

= 5(2+8d) = 4(2+13d)

x 81
= Z4+2-=28

3 x = 10+40d = 8+52d
= x?—84x+243=0=>x=81, x=3 1

=>d=—
When x =81 = sin20 = 2 (Not possible) 6
When x=3 = o, = — 6. B S, =20+19>119 41824 .
x 12 " 575 s

na=3"=1,d=14-1=13 v S, =488

=a+5d =1+65=66.
- s e-n ()]

3. @ S=log,x*+log; x’ +log, x* +..20 terms

5 =460 488:%(101—n)3n2—101n+2440:0

= 1og7(x2 o xt xZI) =460
=n=0610r40

N log x(2+3+4 ...... 21) _ 460
! Forn=40 =T, >0

= (24+3+4+....+21)log, x =460
Forn=61=T,6<0

= 2024 21)log, x = 460 . i
? nhterm = Ty, = —+(61—1)(——) -4
460 , S -
=log,x=——=2=>x=7"=49

230
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Sequences and Series

(d) Let common difference be d. 11.

7.

10.

m-101

w8, =0 .'.12—1{2a1 +10-d} =0

a .
Sa+5d=0=d=-7 ()

Now, S =a, +a; +as +...+ay
=a;+(a +2d)+(a; +4d) +...+ (aq, +22d)

11x12

=12a,+2d

ot (2]

2
:IZX(—QJ a = —7—a1
5 5

(From (i)

(14)First common term of both the series is 23 and common 12.

differenceis 7 x 4 =28
Last term <407
= 23+(n—1)x28<407
= (n—1)x28<384
384

n<—+1
28

= n<l14.71
Hence, n=14

1 .
@ 7,= 55 =a+9d i)

1 .
T,= E =a+19d .(11)
Solving equations (i) and (ii), we get
L

200

g 22000 2 |
= 72007751200 200

®b) I£2' 42"~ fix), 3*+ 3~ arein A.P., then

QI | ol=x 4 gx | 3
x =
f(x) ( 7

2f(x)= 2[2" +Lj+[3x +Lj
2)( 3X

Using AM > GM
)23

0120101

15.

13.

2 2 14.

(d) Let5 terms of A.P. be

a—-2d,a—d,a,a+d,a+2d.

Sum=25 = 5a=25 = a=5

Product=2520
(5-2d)(5-d)5(5+d)(5+2d)=2520

= (25-4d*) (25-d?* =504

= 625-100d%-25d*+4d*=504

= 4d*-125d%*+625-504=0

= 4d*-125d*+121=0

= 4d*-121d*-4d*+121=0

= (d*-1)(4d?*-121)=0

=

al—jclal—j:E
—=ld=x

11 oo -1
d:ilandd:—z,doesnotglve7asaterm

a-4
2
Largestterm=5+2d=5+11=16

(©) Given, §,=16andS,=-48

= 2QRa+3d)=16=>2a+3d=8 .()
And3[2a+5d]=-48 =2a+5d=-16
= 2d=-24 [using equation (i)]

= d=-12anda=22
10
S 5 (44 +9(-12))=-320
(@ Letthe common difference of the A.P. is ‘d’.
Given,a,+a,+a =40
= a,ta +6d+a +15d=40
= 3a,+21d=40
40 .
= a,+7d= 3 (D)
Now, sum of first 15 terms of this A.P. is,

1
157

40
- 15(;) =200 [Using (i)]

®) atatat..+a =114

5
S.= = [2a,+ 14d] =15 (a,+7d)

= 3(611 +a16):114
=ata,=38
Now, a,+a+a, +a,=2(a+a,)=2%x38=76

74 )

A
@ '.'Snz(SO—ijH-n XE = a,=50-3S

A
d=a,—a, =S, =8, -S; =d :EXZZA

Now, a;,=a, +49 xd
=(50-3A)+49A=50+46A
So, (d, a55) =(A,50+46 A)
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16. @ - fix+y)=1f(x).fy) t,=a+t(n-1)d
= Letf(x) =t tg=a+18d=0
wf(1)=2 a=-18d .0
Lt=2 Y
= f{x)=2* Ly _a*
tyy a+28d

17.

18.

19.

20.

10
Since, 2/ (a+k)= 16(2'%-1)
k=1

10

Then, Z 20k =16(2"% -1)
k=1

10
=2Y 2k =162 -1)
k=1

10
2 x%:]6x(210 ~1)229 =16

=a=3

(d) Letthreetermsof A.P.area—d,a,a+d
Sumoftermsis,a—d+a+a+d=33= a=11
Product of terms is, (a—d) a (a+d)=11(121 —#)=1155
= 121-d=105=>d=+4

ifd=4

T,=T,+10d=7+10(4)=47

ifd=—4

T,=T,+10d=15+10(-4)=-25

@ -~ 91=13x7
Then, the required numbers are either divisible by 7 or 13.
Sum of such numbers = Sum of no. divisible by 7 +
sum of the no. divisible by 13 — Sum of the numbers
divisible by 91
=(105+112+...+196)+ (104 + 117 +...+195) - 182
=2107+1196—-182=3121
() Since”C,,"Csand"C, arein A.P.
2"Cy="C,+"Cq
nc4 YIC6

n CS n CS

2=

he 5 +n—5
n—4 5

= 12(n-4)=30+n*—9n+20

= n?-21n+98=0
(n=7)(n-14)=0
n-7(n-14)=0
n=7,n=14

(¢) Let first term and common difference of AP be a and d

respectively, then

21.

22.

23.

-18d+48d _ 30d
= T18d+284 10d >
Lgityy=3:1
(d) Two digit positive numbers which when divided by 7
yield 2 as remainder are 12 terms i.e, 16, 23, 30, ..., 93
Two digit positive numbers which when divided by 7 yield
5 as remainder are 13 termsi.e, 12, 19, 26, ..., 96
Byusing APsum of 16, 23, ..., 93, we get
S,=16+23+30+..+93=654
Byusing APsum of 12, 19, 26, ..., 96, we get
S, =12+19+26+..+96 =702
- required Sum =S, + 5, =654 +702 = 1356

30
30
@) S=2.4 == [24,+29d]
i=1

15 15
T=2.00i1) = 7[2% +28d]
i=1

Since, S—-2T=175

=30 a,+435d-30a,—420d =75
=d=5
Also,a;=27=a,+4d=27=a, =1,

Hence, ay=a, +9d=7+9x5=52

1 1 1 1 .
€ ——,—,.,— areinA.P
X Xy X3 Xn
x,=4andx,, =20

Let'd ' be the common difference of this A.P

its2ls‘term:L=i+ [21-1)xd]
X

X1
1 I 1
:d:—x(———j :>d:fL
20 \20 4 100
Also  x,>50(given).

. i=i+[(nfl)><al]
X

n 1
_ X
1+ (n—1)xd xx

Xn

. X N
T+ (n—1)xd x x
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24,

25.

M-103

= 4 > 50

1+(n—1)><[—$)><4

:1-4—(nfl)><(—Lj><4<i

100 50
= 7L(n -< B
100 100

= n—-1>23 = n>24
Therefore, n=25.

25

1 25 1 1 13

= —=—|2x=|+25-D)x|——||=—

Z 2{( o )(moﬂ 4

(@ Suppose d, is the common difference of the A.P.
Xy, X, .... X, then

X=Xy =5d, = 12=d, = % =24

= x;=x,+2d,=8+2x %=12.8

Suppose d, is the common difference of the A.P

h—l,z, ..... Z then
5d,- 11 3,22
20 8 40 200

L=i+3alz =L:>h10 =200
hy By 200

= xg. hyy=12.8 X200 =2560

12

® za4k+1 =416 —

k=0
= a, +24d=32 .(1)
Now, ag+a,, =66 = 2a, +50d =66 (i)
From eq. (i) & (ii) we get; d=1anda, =8

g[2a1+48d]:416

17 17
Also, > af=>[8+(@-DI* =140 m

r=1 r=1

17
— D (r+7)*=140m

r=l1

17
— > (*+14r+49)=140m

r=1

- [m1:X35j+14(17;18j+(49x17)=140

= m=34

26.

27.

28.

29.

(¢c) We have

9(25a% +b2) +25(c2—3ac)=15b(3a+c)
= 22522+ 9b% +25¢2 — 75ac=45ab + 15bc
= (1522+(3by+(5c)*—75ac—45ab—15bc=0

1
7 [(152-362+ (3b—50 + (Se - 1522 1=0

It is possible when 15a — 3b =0, 3b — 5 ¢ =0 and
5¢c—15a=0
= 15a=3b=b=5a

bfia—g
= 0T T3
Lo S48 _be
= aTb= 3Ty
= a+b=2c

= b,c,a areinA.P.
(a) ByArithmetic Mean:
atc=2b
Considera=b=c=2
= abc=8§
= atb=2b

minimum possible value of b =2
@ ayta;tata=72
(a3t as)*(a; +a;)=72
ayta;sta;tay=2(ata;)
a,+a;;=36
17
2
®) Letp,q,rarein AP
=2¢=p+r ..(1)

Given l+l =4
a B

Sy, == [a,+a,;]=17x 18=306

a+p
= ap =4
Wehavea +=—¢g/pand afp =

q

’
p

= P4 q=—4r
r ...(ii)
p
From (i), we have
2(—-4r)=p+r
p=-9r

Now, | a—B |=+/(a+B)> — 4ap
(—_qu A _ Jg* —4pr

LP p [p|

...(iil)
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30.

31.

32.

From (ii) and (iii) 33.

Vi6r2 13612 2413

—or| 9

(®) Given n = 20; S,; =?

Series (1) = 3,7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47,
51,55,59...

Series (2) —> 1, 6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56,

61,66, 71. 34.

The common terms between both the series are
11,31,51,71...

Above series forms an Arithmetic progression (A.P).
Therefore, first term (a) = 11 and

common difference (d) = 20

Now, S, = %[261 +(n-1)d]

20
Sy0= 5 [2%11+(20 - 1) 20]

Syo =10 [22 + 19 x 20]
S0 = 10 x 402 = 4020
7Sy = 4020

(¢) Let a be the first term and d be the common 35

difference of given A.P.
Second term, a+ d = 12 .(1)
Sum of first nine terms,

9
Sy = S(2a+8d) = 9(a-+4d)

Given that S, is more than 200 and less than 220
= 200 < S, <220
= 200 <9 (a + 4d) <220

=200<9 (a+d+3d)<220 36.

Putting value of (@ + d) from equation (i)
200 <9 (12 + 3d) <220

=200 <108 + 27d < 220

=200 — 108 < 108 +27d — 108 <220 — 108
=92<27d<112

Possible value of d is 4 37.

27 x4 =108

Thus, 92 < 108 < 112

Putting value of d in equation (i)
atd=12

a=12-4=38
4hterm =a +3d =8 +3 x 4=20
(c¢) Ifdbethe common difference, then

m=a,—a,+a,=a,—a,+a,+3d=a,
13 13
Sl3= ?[al +a13]=3[a1 +ay +6d]

1

w

[2a7]=13a; =13 m

N |

() GivenS, =2n+3n?

Now, firstterm=2+3=5

second term =2(2)+ 3(4) =16
thirdterm=2(3)+3(9)=33

Now, sum given in option (b) only has the same first term
and difference between 2nd and 1st term is double also.

atay+ayt..ta, p’

p

) -2
al+a2+a3+ ...... +(lq q
a1+a2 8

= ——== = a,+(a, +d)=38a,
4

= d=6a,
dg a1+5d

Now —-=
ajy a +20d

_ @ +5x6a; 1430 31
a +20x6a; 14120 121

(d) Let'a'is the first term and 'd" is the common difference
ofan A4.P.
Now, According to the question
100a oo = S0as,
100 (a+99d) =50 (a +49d)
= 2a+198d=a+49d = a+149d=0
Hence, T} 5p=a+149d=0
d Given: p T4y Gt

2 2
=S atp-1)d+ta+(g-1)d

=a+(r-1)d +a+(s-1)d

=2a+(p+q)d-2d=2a+(+s)d-2d
=>@ptqd=(r+s)d=>ptg=r+s.
(a) Since, sec (0— ¢), secO and sec (0 + ¢) are in A.P.,

. 2secO=sec (0—¢) +sec (0+¢)

2 cos(0+¢)+cos(0-9)
cos® cos(6—¢)cos(0+9)

= 2(cos2 0—sin? (I)) =cos0[2cosOcos ¢

= cos’ 8(1-cos¢) =sin? p=1-cos’ ¢

¢

= c0s29:1+cos¢:200525

cos0 =ﬁcos§

But given cos = kcosg

k=2
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Sequences and Series

39.

40.

41.

42,

Ay +ag+.......... +ay, = o
= %[2(a+d)+(100—1)2d]:q (@)

and atay+as+..... +(1199:B

= % [2a+ (100 - 1) 2d]= B

Subtracting (ii) from (i), we get

_o-P
100
(¢) Letnumber of months=n

(i)

5200 x 3+ (240+ 280+ 320+ ... + (n—3)" term) = 11040

n-3
2

(n—3)[240+20n—-80] = 10440
(n—3)(20n+160) =10440
(n=3)(n+8)=522
n* +5n-546=0
(n+26)(n-21)=0
n=21
(@ Till 10t minute number of counted notes = 1500
Remaining notes =4500— 1500 = 3000

U

[2><240+(n—4)><40] =11040-600

SR U U RNV

3000 = %[2><148+(n ~1)(-2)] = n[148 - n+1]

n% 1491 +3000 =0
= n=125,24

But n=125 is not possible
.. Total time = 24 + 10 =34 minutes.
(d) Given that

L12a;+(p-1)d] 2

Ra+(g-Dd] 9

S
Sq

D o]

2a1+(p-Dd _p
20 +(¢=Dd ¢
Putp=11and g=41
a+5d _11
@ +20d 41

G 11
an 41

(¢) Coeficientof %, (»+ 1) and (»+2)" terms is"C,_,,

"C_and "C,,, resp.

Given that " C,_y, "C,, ™, areinA.P.

m m m
27C, = 1+ G

m m
r—1+ Cr+1 _ r m-r

mcr mCr

= 2=

m-r+1 r+1

= m?—m(dr+1)+4r2-2=0.

43.

44.

45.

46.

@ Tm=a+(m71)d=% ..... )

1
T,=a+(n-1)d=—
m

Subtracting (ii) from (i), we get

1

(m—n)d = :>d:L
n

mn
) 1

From(i) a=—=a-d =0
mn

®) 1,log,(31-¥+2),log; (4.3*—~1)arein A.P.
v a,b,careinA.Pthenb=a+c
2logy (317"+2)=1+log, (4.3 1)

U

logbq al = slogb a

logy (3!7*+2)=log,3 +log, (4.3*— 1)
log, (31 +2) = log, [3(4. 3~ )]
31r2=3(4.37-1)

= 337 +2=123"-3.
Put3*=t¢

U vl

3
— ?+2:12t—3 = 12£2-5t-3=0;

Hence ¢ = —

s

W | =
Blw

3
= 3= Z(as 3 2% —ve)

3
= x:log{Zj or x=log;3—log, 4

= le—log3 4

@ Letf(1)=k, thenf(2)=/(1+1)=&
fB)=re+n=rg

x=1

L:2:>k:2
1-k 3
Now, J@ _K' 04

f2) k? 9’

(¢) Rearrange given equation, we get

(a® p* —2abp +b*)+ (b* p* —2bcp +¢*)

+Hc*p? —2cdp+d*)=0

= (ap—-b)* +(bp—c)* +(cp—d)* =0

sap-b=bp—c=cp-d=0

c.a b, ¢ darein GP.
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M-106 _Mathematics
47. (5.00) 51. 4
“fe+)=f@-f()  VxeR andfil)=3 Y (TN
4 (0.16) 333
= f(x)=3"=f({)=3
; (1)
=" f(i)=363 1og2_{l%J [ s, :L}
i1 -016 3 L=r
=3+37+3 +....+3" =363
_0 161 gz.s(g]
n_ a(r" -1) -
- 367D 56 vS, = ]
3-1 (V—l) _2102‘52,5(*) 1 -2
=3 —1=¥:242
52. (c¢) Letterms of GP. be f, a, ar
=3 =243=3"=n=5 r
48. (b) Given sequence are in G.P. and common ratio 5 .'.a[l+l+rj =S )
r
210((3)“_1\ and a*=27
_ L 2 J:S—Z“ —a=3 ... (i)
N (g_lj Puta=3ineqn. (1), we get
2 1
(311 ot S:3+3(r+;]
zlow:‘g_zll 1
1 If f(x)=x+—,then f(x) e(—o0, —2]U[2, )
B x
3l gl g ol oy g3l = 3/ (x) €(—o0, —6]U[6, )
49. () Letthe first term be'a' and common ratio be '7'. = 3+3f(x) e(—, —3]U[9, )
car(l+r+r2) =3 () Then, it concludes that
.. S e(—o, =3]UI9,
and @ (147 +7%) =243 (i) &0, =310, )
From (i) and (ii), 53. (¢) S= ) +E+7 )+ (P +x7y 07+ p )+ 0
4 1 _ 1 2 2 33 4 4
r*=81=>r=3and a=— = [(x YY)+ =y)H)+(x" -y +....ooJ
13 X=y
SO Gl ) DO i) B PO O il O Sl N ) 270}
T 26 NG x=y|l=x 1=y G=p-20-y)
50. () Let a, B, v, bein GP.,then ad =Py [ a
P
_ _ 1-r
N AU T 1 D
B & |oa+PB| |v+9d _ xiy-xp
S (1-x)(1-
oA 364 (1=00=2)
3 6 54. (©) S=(x+x"+x+...9 terms)

=36-16p=36-4g=qg=4p

.29q+p 8p+p 9p 9
2q—p 8p-p Tp 7

+alk+(k+2)++(k+4)+..9 terms]

_ x(x°=1) 9

=S +5[2ak+8x(2a)]

x—1
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56.

57.

Sequences and Series M-107
10 _ 10 _ _ 2 3
g X mx 9a(k+8) x°-x+45a(x—1) (Given) [ 4 ]’ +( 4 )r _16
x-1 1 -1 1+r 1+r
X0 —x+9a(k+8)(x—1) x'"—x+45a(x-1) = 47 (l+n=16(1+r)
= x—1 B x—1 = =4 Sor=+£2
= - - 4
= %a(k+8)=45a = k+8=5=>k=-3. r=2,a(1+2)=4 = a=3
@) 1+2+3+ 0
q) ottt
24 16 48 r=-2,a(1-2)=4 = a,=—4
11,1 9
24816 _ 3 iai:%(rql—l):(—@((z—z)l -1)
@ LetGP.bea,ar,ar ... =l " T
100 4
Za2n+1:a3 +a5+ ..... +a201=200 :g(—513):47\4 = 7\‘:_171
n=l 60. (b) The given series is in G.P. then
2,200 _
ar (;; 1):200 ) s :a(l—r")
r -1 " 1-r
100 "
Zazn =day+ag+... + a0 =100 (1+x)]() - X
n=1 1+x
200
ar(r=" =1) _ . (1_ X ]
. =100 .(i1) l+x
From equations (i) and (ii), =2 and
a,Fa,t ..t ay,ta, =300 1+ [+ -]
= ra,+.. +a,,)=300 = a )11 =(1+x)"—x"
+x) X——
= zzo?a =390 150 ()
o Coefficient of x”is ''C,=IC, _=11C, =330
(b) y=1+cos®0+cos0+..... 61. @ - o, B,y are three consecutive terms of a non-
1 1 5 constant G.P.
- y= = —=sin"0 2=
1-cos>0 y pe=ay

58.

59.

x=1-—tan’0 +tan*0 +.....

1

1

X= =
1 —(—tan2 0) sec’0

= x=cos*0

y=— _ !
sin2 r= 1-x
Soy(1-x)=1
4921 (49 +n@9% -1 |..g _aC" =D
® B o r—1
48 48
K=63
() Since,a,+a,=4=a,+ar=4 ..()
a;*a,=16 = ar+ar=16 )

From eqn. (i), 4 =

in eqn (i),

1+r

and substituting the value of a ,

62.

So roots of the equation ox? + 2fx +y =0 are
“B+2p2 oy _p
20 a

ox?+ 2Bx+y=0andx>+x— 1 =0have a common
root.
this root satisfy the equation x>+ x—1=0
p*—af—-o*=0
= ay-of-o’=0=a+PB=y
Now, a(f +7)=afy +ay
=of+p*=(at+pPp=py
@ -abcareinGP.=b=ar,c=ar
> 3a,7b,15c arein A.P. = 3a, 7ar, 15ar*are in A.P.
. ldar=3a+ 15ar*

1 3
= 152-14r+3=0> r=§0rg
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63.

64.

65.

"r<l : r—3 iected
. 5 5 rejecte
Fourth term = 15ar?+ 7ar—3a

15 7
=a(15°+7r=3)=a| g+7=3]=a

(@) Sincea,b,carein GP.
oo b’=ac
Given equation is, ax*>+ 2bx + ¢=0

= axX’+ 2Jacx+c=0 = (\/Zx-!—\/Z)z =0

c
Sx=——
a

Also, given that ax®+2bx + ¢ =0 and dx>+ 2ex + f=0 have

a common root.

c
=>x= —\/: must satisfy dx*+ 2ex + =0
a

— d.£+2e[—\/z}rf =0
a a

d 2 f d 2 f

_— 4L _ — 4L =

a “ac ¢ = a b ¢ 0
2e d d
‘ —+£ = —,f,i arein A.P.

b a c ab c
a
(d Letthree terms ofa G.P. be o a, ar

a
—-a-ar :512
r

aA=512=a=38
4 is added to each of the first and the second of three

8
terms then three terms are, - +4,8+4, 8r.
8
o —+4,12,8r forman A.P.
r

2x12= §+8r+4
r
= 2r2-5r+2=0
= 2r-1)(r-2)=0

= r:50r2

8
Therefore, sum of three terms = 5 +8+16 =28

(¢) x*sin@—x(sin®.cosO+ 1)+ cos 8=0.
x%sin @ —xsin . cos O —x +cos 6=0.
xsin @ (x—cos0)—1 (x—cos 0) =0.
(x—cos0) (xsin®—1)=0.

66.

67.

x=cos 0, cosec 0, 0 (0, 45°)

o =cos 0, B =cosec

n
20‘ =1+cosO+cos2B+...00

n=0

1
" 1—cos®

1 1 1

= (_1)"
z ( n) =1
n=0

_ + - 4
cosec® cosec’® cosec’® |

[

=1-sin®+sin?0—sin® O+ ... co.

1

~ 1+sin®
oo 71 n o oo 71 n
SloeGr)-Surs 500
n=0 B n=0 n=0 B
1 1
= .
1-cos® 1+sin®

- _ _ =9
@ Leta,=a,a,=ar,a,=ar*...a,,=ar

where =common ratio of given GP.

o)
Given, —
a

= r=15

=25

a ar'

Now, =—F =7

as

ar

4= (45t = 5*

(b) Let the terms of infinite series are a, ar, ar?, ar’, ...

So, — =3

1—-

r

. . 27 .
Since, sum of cubes of its terms is 0 that is sum of &,

27
33 eoig —-
@ri,..eois 5
So. =2
127 19

a
=

2
a

27

_X—Z__
l-r (A+r"+r) 19

9(1+r*=2r)x3 _27

1+ +r
= 6rP—13r+6=0
= (3r-2)2r-3)=0

OI'3
= = ~
37
As |r|<1
So, r=—

3

19
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Sequences and Series

68.

69.

M-109

S L_qnﬂ B 2101_(q+1)101
! 2™ (-9

- l-g 1-q° 100
101 101 101 101
Now, *'C, + V'C, §+ "'C; 8, + ... + 'Co1 Sio0

1
= (E] (IOIC2 + ..+ IOICIOI)

1
_ E (IOIC2 qz + IOIC3 q3 + ...+ IOICw] qIOI) +101

1 1
“ g 210 -1-101)- (E] (1+' -1

—101¢, gy + 101

1
=g 2102149+ 1+ 101] + 101

1

=1, 27 101+101g—(1+4)"]+ 101

1
— [—1qJ [2101 _ (1 + q)IOI] = 2100 TIOO
Hence, by comparison o = 219

(d) Let first term and common difference be 4 and D
respectively.

sa=A+6D,b=A4+10D
andc=A+12D
Since, a, b, c are in G.P.
Hence, relation between a, b and c is,
s br=ac.
~ (A+10DyY=(4+6D) (4+12D)
14D+ A4=0

=-14D
s.a=-8D,b=-4Dand c=-2D

70.

71.

72.

~a_ 8D
Sy 4
d - a,b,c,arecinGP.
= b*=ac
Since,a+b+c=xb
= atc=(x-1)b
Take square on both sides, we get
a*+ c?+2ac = (x—1)> b?
= a?+c*=(x-1)Yac-2ac [~ b*=ac]
= a*+c=acf(x-1)*-2]
= a*+ct=ac[x*—2x—1]
- a?+ 2 are positive and b? = ac which is also positive.
Then, x*> —2x — 1 would be positive but for x =2, x> —2x— 1
is negative.
Hence, x cannot be taken as 2.
(¢) Firstterm =5 and common ratio=r

. . b
For infinite series, Sum = = =
—r

=b=5(-r1)
So, interval of 5= (0, 10)as,— 1<r <1 for infinite G.P.

2 3 n
3 3 3 a1 3
A=|=|-=] +=| —..+(-1 =
® 4, [4j [4J [4] b (4J
L. . 3 -3
Which is a G.P. with a:Z’r:T and number of
4
! 1_(;3] 7
4 4
3 -3y .
=>4 ==|1-|— L
A

As,B,=1-4,
For least odd natural number p, such that B, > A

terms =n

F ROV
X
N\
—
|
/N

|
NI
~———%
N—
|
AW

=>1-4,>4, =>1>2x4 :>An<%

From eqn. (i), we get

3 -3\ | 1 -3\" 7
=x|l-|—| |<==>1-|—| <=
7 4 2 4 6
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73.

74.

75.

As 1 is odd, then (;3} 3
4 4

-1 3Y 1 (3Y
So —<—|=| =—=>|—
<3 =53

lo (]] nlo (3) 6.228
—|= bl <
g 6 g 2 =06. n

Hence, n should be 7.
d - a, b, careinA.P.then

a+tc=2b

also it is given that,
3

atbtc=~ .
2 0]

= 2b+b= 3 = b= 1 (i)
4 4

Again it is given that, a2, b?, ¢? are in G.P. then
1
b =a’** = ac= ig ..(iii)

From (1), (ii) and (iii), we get;

aiizl = 16a*-8a+1=0
16a 2

CaseI: 16a>—8a+1=0

=a= % (not possible as a < b)

+
Case IL: 1622 —8a—1=0 = q= 82128
32

SN S

4722

11

= = ca<b
4 22 ( )

(d) Letthe GPbea,ar andar? then a= A+ d;ar=A +4d;
ar’=A+8d

- ar’ —ar _ (A+8d)—(A+4d)

ar—a  (A+4d)—(A+d)
4
3

r=

®) z=1+ai
22=1-a’>+2ai
22.z={(1 - a?)+2ai}
=(1-a®)+2ai+(1-d?
Zisreal=2a+(1-a*)a=0
aB3-a*)=0 =a= 3 (a>0)

{1+ ai}

ai—2a?

A2 B -l
o1 1+4Bi-1

76.

77.

78.

79.

(14432 -1
-

12
(1++30)2 =212 (%*g’]

12
T ... T
:212[00554'181113] =212 (cos 4m + i sin 4m) =212

212
N _ 4095 4095 o
Vi i 3

1

l+n . n)a
d m= T and common ratio of G.P.=r= 7

G, =Bll4 G, =112p12, G, = V4 34
G +2G3 +GE = Pn+2%n® + 1w’
=In(I+n)?=Inx2m)*=4im*n
) Leta, ar and ar? be the first three terms of G.P
According to the question
a(ar) (ar?)= 1000 = (ar)> = 1000 = ar = 10
and ar?+ar3=60 = ar (r +12) =60
=r2+r-6=0
=>r=2,-3

10 |
a=5,a=— 3 (reject)

Hence, T, =ar®=5(2)0=5 x 64 =320.
®) Leta, ar,ar? arein G.P.
According to the question

a, 2ar, ar* arein A.P.

= 2x2ar=a+ar?

= dr=1+rP=r—4r+1=0

+ _
r:4_\/;6 4:2iJ§
Since r>1

r=2—4/3 isrejected
Hence, r =2+ \/3

222 2 1
b) 3 32 ""3n—1 100

211 1 1 1 1
=S l-=|-4+—=+—+. <1—

3|3 32 33 "3n—1 00
()
33" 1
= <—
1 100
3
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Sequences and Series

80.

81.

M-111

n_
=1-2 3 -1 <L
2.3" 100
3" -1 1
= 1- <—
3" 100

1 1
= 1-1+—<— = 100< 3"
37 100

Thus, least value of n is 5
(¢) According to Question

S.
= —5 =49 {here, S5 = Sum of first 5 terms 82.

5
and S5 = Sum of their reciprocals)

a(r5 -1
=1
a7 -1

¢™'=D

=49

a(® -nx('-1)
a ' =) x(r-1)

N PP ) x (T ) x 7

=49
U7 x (=7 xr
= a2t =49 = 24 =72
= arz =7 (l)
Also, given, S| + §5 = 35
a+ art =35 ...(ii)
Now substituting the value of eq. (i) in eq. (ii) 83.
a+7=35
a=28
(d) Let given expansion be
S=(1+x)10 +x (1 +x%+x>(1+x)78+ ..
+ ... + x1000
Putl +x=1¢
S = (1000 1 999 4 32 (998 4 4 1000
X
This is a G.P with common ratio "
L\ 1oo1 84.
/1000 1_(7)
t
A
t
L loor
(1+x)'000 17(—)
1+x
B S
I+x

(]+x)1001[(1+x)1001 _XIOOIJ

(1+x)]001

= [(14 x)1001 _ 41001,

Now coeff of x°° in above expansion is equal

to coeff of x30 in (1 + x)!%01 which is 1001C50
(1001)!

= 501951)!

®) Leta, b, ¢, d be four numbers of the sequence.

Now, according to the question #>=acandc—b=6 and a
—c=6

Also, given

nobl=ac = bzza{a—%}

w 2c=a+b
5 (- 2c=a+tbh)

= a?-2b*+ab=0
Now,c—b=6anda—-c=6,
givesa—b=12
=b=a-12
soat-2b2+ab=0
= a?-2a-12y*+a(a-12)=0
=a>-2a>-288+48a+a?—12a=0
= 36a=288 = a=8
Hence, last termisd=a=8.
(d The given relation can be written as
(a2p? —2abp + b2) + (b*p* + 2 — 2bpc) +
(2p* + d? —2ped) <0
or (ap—b)2+(bp—c)*+(cp—d)y*<0 (i)
Since a, b, ¢, d and p are all real, the inequality (i) is possible
only when each of factor is zero.

ie,ap—b=0,bp—c=0andcp—d=0

or a,b,c,darein G.P.
(¢) Leta,ar,ar?, ar?, ar*, ar> be six terms ofa G.P. where
‘a’ is first term and r is common ratio.

According to given conditions, we have
ar—a=5=a(P-1)=52 ()
anda+ ar+ar? =26

= a(1+r+r2)=26

Tofind: a (1 +r+r2+ 3+ +5)
Consider

a[l+r+ 2+ +r+77]
=a[l+r+r2+r (1 +r+?)]

(i)
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=a[l+r+r2][1+7] ...(iiti) =, Coefficient of x
Divide (i) by (ii), we get = b g g g2 2 v a" bt "
-1 a
— =2 {whichisa GP. with » = —
l+r+r b

8s.

86.

87.

88.

weknow P —1=@r-1)(1+r+1?)
SLr=1=2=r=3 and a=2

a(l+r+ P2+ + i+ ) =a(l+r+r2) (1+7)
=2(1+3+9)(1+27)=26x28=728

b) ATQ,
atar=12 ..(1)
ar’+ar? =48 .. (i)

ar’(1+r) _ 48
a(l+7r) 12

(- terms are alternately + ve and —ve)

=>12=4,=r=-2

= a=-12
(®) Let the series a, ar, ar?, ..... are in geometric
progression.

Given that, a = ar + ar?

= l=r+12 = r2+r—-1=0

C—lxflmax—1 —1£45

=T =

2 2
5-1
= r= \/—T [ terms of G.P. are positive
.. ¥ should be positive]
10
. 2km anj
sin——+icos—
@ ,;[ 11 11
2 . 2kn _ .
=i, | cos———isin—- [vel®=cosh +i sin6]
k=1 1
1o 2k, |lo 2T
—iYe 11 =i De 1 -]
k=1 k=0
27, 4m .

——i —i
=ill+e 11 4+e 11 4+ . 11terms|—i

11
2n o
1—( ‘ﬁ) e
/ e —i =il

=1 =/ = 2 |1

2r. -
l—e‘_ﬁl 1l—e 11

=ix0-i [ e 2™ =1]
=—i

@ (1-—ax)'1-bx)"

=(l+ax+ a*x? +..)(1 +bx+b2x? +...)

89.

90.

91.

92.

" [l_(g)"*‘}

s Itssumis = — 4 }
1—-—
b
pr bn+1 _an+1
R e

Il
e

(b) Let two numbers be a and b then

=a+b=18and Jab =4 =ab=16
.. Equation with roots @ and b is
X2 —(a+b)x+ab=0 = x> _18x+16=0

(b) Let a=first term of GP. and »=common ratio of GP.;
Then G.P. is a, ar, ar?

a

i =20= —=2
Given S =20 = = 0
= a=20(1-7r) .. (1)
Also a?+ a2+ a?* + ... t0 0 =100
2 2
a 20(0-r
= =100:>%:100 [from (i)]
1-r 1-r
2
A000=0" _ 100 41—r)=1+r
(I-1)(1+1)

= l+r=4-4r= 5r=3 = r=3/5.
® a,=2=at=2

NO\M axarxarzxar3><ar4 ><ar5><ar6><ar7><ar8

=a’r=(ar*)=2°=512

3
(c) sin?20+cos*20= 2

3
= 1—cos?20 +cos*20 =2

1 .
= cos?20(1 — cos? 20) = 1 (i)

GM.<AM.

2 250\
cos” 20+ (1—cos 26]

(cos? 20)(1 — cos? 20) < ( )

=— (i)

So, from equation (i) and (ii), we get.
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93.

94.

9s.

GM.=AM.
It is possible only if,
cos?20 =1 —cos? 20

1
= 005229—53 cos 20 T

3n n 3t &«
L Sum=st+t—=—

= 0= g st 872

|3

(39
Let m arithmetic mean be 4, 4, ... 4,,

geometric mean.
The A.P. formed by arithmetic mean is,
3,4,,4,, 4, ...... A 243

273 m’
243 3240
Tm+l ome+l
The G.P. formed by geometric mean
3,G,,G,,G;,243
(243) 3+1 @Y =3

3

A4, =G,

:>3+4(£):3(3)2
m+1

=3+ 2% 7 1240 m =30,
m+1

@ ATQ.,
AM.=5GM.

a+b:5@

2

a+b

Jab

=10

a_10++96 _10+46

b 10-+/96 10-46

Use Componendo and Dividendo

atb_ 20 _ 5 ZSJE
a-b 8J6 26 12

tan A+ tan B
1—tan Atan B

Gb) tan(4+B)=

1 y
A — —
= \/g = 1—t tan B Wherey tan 4 +tan B

= tanAdtanB=1-/3y
Also AM >GM

tan A+ tan B
2

>+/tan Atan B

4, and G, G,, G, be

96.

97.

= y22m

= y224-43y

= 2 +43y-420

= y<-2Y3-dor y>2J3+4

(y <-2+/3 -4 isnot possible as tan 4 tan B > 0)

®) x+y+z=12
AM>GM

X P z 3 4, 5
GHEHE e
2 3)l4) 5
3.4.5
xXy'z <1
Pgdss =
¥ ytz5<33 4455
3425 <(0.1) (600)3

But, given x3y* 2> = (0.1) (600)°
all the number are equal

Y

=5 Ch

x =3k;y=4k;z= 5k
x+y+z=12
3k+4k+5k=12
k=1
x=3;y=4;z=5
3 +y3+23=216

[SSH R
(VRN

® G- ab
1
M:u
2
_a+b
2ab

1
Given that —:G=4:5
iven that =

2ab 4

(a+bWNab ~ 5

a+b 5

= odab &

a+b+2~ab 5+4

= a+b—2x/E - 5—

m-113
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98.

(a)’ +(b)* +2Jab 9
7 Na)+ (b -2ab 1

3

(Vo+a)" 9 biva 3
2\ Bva) 17 v 1

Vb+a+b-+a 341 _
= \/54—\/;—\/54-—\/; = 3] {Usmg

Componendo & Dividendo}

k‘

b_4_,

a 2

b 4

a 1

el =14
b 4361.

al_a2+a2_a3+ Ap—1 — 4y
d d d

_1[ + +ot ]_al &n
=—[a—ar+ar—ar+..4+a, 1 —a ] ="
] 1 2 2 3 n-1 n /

Also, € = i-i—(n -1)d

a, aq
ay—a
=1 1 (n-1)d
a]an
a—a
= 1 =n-Daga,

Which is the required result.

99.

100.

101.

x= ) a" = =>a=1-—
@ ZO — .
= 1
y= an— = b=1-—
n=0 1-
= 1
z= M=— = c=1-—
rg) 1-c z

a,b,careinAP. = 2b=a+c
2{1—D -l
y X z

E:l+l = Xx,y,zarein H.P.

y x z

@ ax’+bx+c=0, (x+[3=_—b,oc[3=£
a a

ATQ, (>¢+[3:L2+L2

o
» 2
o +p? b 2 a
a+p= W a2
a2

On simplification 2a%c = ab? +bc?
2a

==

b
£+2  [Divide both side by abc]
b a c
b

a in A.P.
—,— areinA.P.
b ¢
a b c
S.—,—,&— arein H.P,
ca b
() The given series is

1+(1=2% 1) +(1-4%*3)+(1-6%-5)+...(1-20%-19)

10
S=1+>[1-2r)’@r-1]

r=1

10 10
=1+ (1-87 +4r7) =1+10= (8 —4r%)

r=1 r=1

2
:11_8(10x11j +4X£10><11><21)
2 6

=11-2x(110)*> +4x55x7

=11-220(110-7)
=11-220x103= o —220B
—o=11,p=103

- (o, B) = (11, 103)
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Sequences and Series
102. (@) Given: f(x+y)= +f(y), Vx, y R, f(1)=2
@) Given: Jlra )= 70+ 70, ¥ v € 7O Sig =212 7+(19)10] =10[14-+190]
= ffQ)=fO+f1H)=2+2=4
F@=s0+r0) =10[2040] =(102)(20)
fO=/D+7(2)=2+4=6 = m=20
fn=D)=2(n-1) 106. @) - [+ iHZH_ﬂM
n n n
n—1
Now, g(n)=2f(k) and [x]+[-x]=-1(x g 2)
k=1
[—l}[—l—loo}...{—l—ﬁ]
=fO+/Q+fB)+...f(n-1) 3 3 100
=2+4+6+.... +2(n71) 1 1 1 1 99
o (3 il 35]
=2[1+2+43+....+4(n-1)] 3 3 100 3 100
_ 100
S0 0D _ e, — 100 [—}7133
2 3
-+ g(n) = 20 (given) 107. (¢) r"term of the series,
3433 3
So. #% — = 20 —_ (2r+21)(l 2+2 2+3 +...2+r )
r F+27+3 +..+r
=>n*-n-20=0 5
r(r+1) 6 3r(r+1)
— = =2r+1 X =
= n-5)n+4)=0 T,=@r )( 2 j r(r+1)Q2r+1) 2
= n = 50r n=—4(not possible)
10 30
. e =Q = T.== re+r
7n(n+1)(2n+1) 11z 3 5 . sumof 10 terms is =S ;r 2;( )
103, (504) | X~ | 3| 2@ +3n74m)
n=l n=l g{lox(lo+1)(2x10+1)+10x11}
1] (7.8) .(7.815) 7.8 2 6 2
=320 72) Pl ) 3
= —x5x11x8 =660
2
1
= —[2x49%x16+28x15+ 28] 3,43 13,,3 .73
4 108. @) Let, S=1+ 2 T 2H3 i Sierms
1+2 1+2+43
= l[1568+420+28] =504 2
4 (n(n+1)j
3,53 3
104. (1540) Given series can be written as I e 2 _n(n+l)
T 142+ n(n+1) 2
20 20
2
zk(k+1):lz(k2+k)
=2 2 1S, LY 1/1506)31) 15716
NOWSZ_ zn2+zn :_[ (16)( )+ ( )]
1 {20(21)(41)+20(21)} ’ 2\ 5 o 2 6 2
2 6 2 — 680
1[420x41 20x21 . . 1157d6) _ _
:5{ 6X + ; } =%[2870+210]=1540 . required sum is, 680—5——680—60—620

105. @ S=3+4+8+9+13+14+18+19....40 terms
—_— = N ——

S=7+17+27+37+47+.....20 terms

109. (b) 1+2.3+3.5+47+.......
Let,S=(2.3+3.5+4.7+.......)

10 10
Now, Si0 = 2 (n+1)(2n+1) = 3 (2% +3n+1)

n=l1 n=l

m-115
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110.

111.

112. (¢) =~ 1+2+3+..+k=

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

6 2
Putn=10
_ 2.10.611.21 L300 oo

Hence required sum of the series = 1 + 945 = 946
(d Number of balls used in equilateral triangle
n(n+1)
2
- side of equilateral triangle has n-balls

.. no. of balls in each side of square is= (n—2)
According to the question,

1
"("—J”)+99:(n—2)2
= n*+n+198=2n*-8n+8
= n-9-190=0= (n-19) (n+10)=0
= n=19
Number of balls used to form triangle

_n(n+1) 19x20

=— 2 190
2 2
20 1
(© Let,5= 2k
=1 2
1 1 1 1
S= §+2'2_2+3'2_3+""+20'2To (1)
1 1 1 1 1

On subtracting equations (ii) by (i),

S (1.1 1 1) L
E— E+2_2+2_3+....+2%_ 27

l(l_L

20 9% 1 1 1

90— =1-— 10—

= l—l 21 220 220
2

E:1—11.L:S:2—11.L:2—i
P 520 519 519

k(k+1)
2

S_k(k+1)_k+1
K2k 2

5 1 2 3 2
—A=—[2"4+3"+...+11
= =3 ]

=%[12+22+...+112—1]

1[11(11+1)(2><11+1)_1}
T4 6

1|:11><12><23_1:|
4 6

[505]

N

05,02y

3V 3 9y
13. () S= (Zj +(Ej +[Z) +3) +...
HEBEGEE)
S=|=| 4+ =] +|=| +| =] +..
4) \4) "4 4

Let the general term of Sbe

3
3r
=|—|,then
L (4)

15 3 315 s
255K = .1, =(—) >
r=1 4 r=1
2
- gx(wxm)
T 64 2

= K=27

2 2 2 2 2 2 2
114, @ S=1+ 6+ 200723 1202427437 +47)

9

15(1% +22 +3% +42 +5%)
+ +

11

_3? +6-(12+22)+9-(12+22+32)+

S
3 5 7

12'(12+22+32+42)+

9

Now, n term of the series,

(P27 +.+0)
= 2n+1)

_3n-n(n+D@2n+1) _ n+n?
T 62N+ 1) 2

1 (n(n+1)j2+n(n+l)(2n+l)
S,=%,=7"3 6
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n(n+1)(n(n+1) 2n+1 fi2)=7
== 2 + 3 = f3)=12
S,=3+7+12+....... +t,
Hence, sum of the series upto 15 terms is, Sn: 34+T7+124 ot
S :15X16{ﬂ 2} 0=3+4+5..... ton term—t
]5 4 2 3 t,=3+4+5+.. upton terms
31 n )
=60><120+60><?
(n2+5n)
S=>t, =) ———
=7200+ 620="7820 = 2t T2 2
2% 21 Sp= 1 n(m+D)@2n+1) 3n(n+1)
115. (d) The general term of the given series = — 9 6 * 2
wherer >0 _n(n+1)(n+8)
19 r_ -
" req. sum—l+zw 6
= 2 _10x11x18
" 19 10— 6 B
Now, 2[2 22 1] 2[2——)
r=1 = n(n+1)
19
(1 1 8. @ 1,-——=——
2 2 9 -1 [n(n+1)j
= 2(19)_—1 =38+—1 2
1-—
2
19 19 2
:38+(%j —1=37+(%j = I,= n(n+1)
)9 )9 n | .
soreq.osum=1+37+| = | =38+| = = = — | = .
a [2j (2J = 5 ZT” 2n21(n n+1j 2{1 n+1}
116. (@) Here,B—2A
_Za —ZZa = Za —2Za = Sn:2_n
n=21 n+1
B —2A = (212+ 22024232+ 2.242 ..... +40?) . _
- 100S,=n
—(124222+32+2.4%.....+20%
=20[22+224+26+2.28+....+60] . 100x 2n1:"
n+
:20[(22+24+26....60)+(24+28+....+60)} =200
20 terms 10 terms — n=199
119.
20{§(22+60)+2(24+60)} ®
2 2 \/3[1+\/E+«/ﬁ+\/@+ ...... ]:435\/5
=10[20.82+10.84]
=100[164 +84]=100.248 = B1+5+9+13+...+7,]=4353
117. ) fix)=ax2+bx+c
fll)=a+b+c=3=f(1)=3 = 3x2[2+(n 1)] 4353

Now fix+y)=f(x)+f{y) +xy ..(0)
Putx=y=11neqn (i)
f2)=f()+f(H+1=2f(1)+1

= 2n+4n*—4n=_870
= 4n*-2n-870=0



m-118

= 2n’-n-435=0

C1:114x2x435 1459

" 4 4
P s o2 s
n=—p ~l5orn="—m—=14
w355 (24
- @ 53 5 5 5)7 5

S=E(22+32+42+...+11z)
25

:E(—l 1(11+1)(22+1)_1j :Ex505=5x101
25 6 25 5
3Em=Ex101

5 5
= m=101.

121. @ S=(1+xP2016+x (1 +x)2015 +x2(1 +x)2014
+x2015(1 +x)+x2016

X
(—J S=x(1+x)2B+x2(1+x)20M4+ _+

1+x
2017
$20164 X B
1+x
Subtracting (i) from (ii)
S x2017
(14 4)2016_
I+x (1+x) I+x
S:(1+x)2017_x2017
2017!
_ : 172017 — == "%
a,, = coefficientof x' ' =*""'C . = 17120001
n(n+1) 2
th . 2 1 )
122. (@) n'term ofseries= =————=—(n+1)
n? 4

Sum of n term = Z%(n+l)2 - %[an +22n+n:|

- l[n(n +1)(2n+1) . 2n(n+1) +n:|

T4 6 2
Sum of 9 terms
1/9x1
_ _{ x 0><19+18><10+9} :ﬁ:%
4 6 2 4

()

(i)

123. (c¢) General term of given expression can be written as

1 1 1
T.= 3{n(n+1)(n+2) - (n+l)(n+2)(n+3)}

on taking summation both the side, we get

124.

125.

126.

111 1 k
R E
316 6.7.8 3

r=1

1 1[ 1] k 1 1 55 k
- —x—|l-——|="=>-x—x—=—
3 6\ 56/ 3 3 6 56 3

55
= X" 336

20
(d) z (r2 —I‘—6) =7780

r=16
(@) Giventhat 10°+2. (11)(10)8+3(11)2 (10 +...+ 10(11)°

= k(10)°
Letx=102+2.(11)(10)3 +3(11)2(10)7 +...+ 10(11)°
()

11
Multiplied by 0 on both the sides

11
0" = 11108+ 2.(1D)2(10) + .49 1)+ 1110 __(ii)

Subtract (ii) from (i), we get

11
x(l—ﬁj =10°+ 11 (10)8+ 112 x (10)7 +...+ 1191110

10
(o) -
IRl A

10 m
10

_1110

- _%:(1110_1010)_1110 — 100

x=10"=k.10° Given

k=100

() Let a, d and 2n be the first term, common difference
and total number of terms of an A.P. respectively i.e. a
+t@a@+td+@+2d)y+..+ @+ 2n-1d)

No. of even terms = n, No. of odd terms = n

Sum of odd terms :

=
=

[}

S, = §[2a+(n—1>(2d)] —24

S>nla+t@n-1)d] =24 ()
Sum of even terms :

S = g[z(a+d)+(n—1)2d] =30

(<

>nla+td+m-1)d] =30 (i)
Subtracting equation (i) from (ii), we get
nd =6 (i)

21
Also, given that last term exceeds the first term by )

21
a+@2n-1)d= a+?
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127.

128.

nd—d- 2
e 2

21
2x6—— =
= 2

P
2

d

nd = 6)

Putting value of d in equation (3)

76><274
T3

Total no. of terms =2n =2 x 4 =8

@@ n™ term of given series is

6

2n+1

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

6

Let n'h term, a,

1 1
szﬁﬁ‘ﬂ

n(n

%

+6(i—
18

1
Sy = 6(1-]
20 21

Given that S, =

120
21

21

+1)

1

1 1
n n+l

Sum of 20 terms, S, = a; + a, + a; + ... + ay,

+6(l—lj
2 3
ij+6
19

On comparing (i) and (ii), we get

k=120
(©) LetS=l+£ ﬂ+
10 100 10°
7[l 1L E+......+upt020terms}
10 100 10°
Multiply and divide by 9
7[9 99 999
=—| —4+—+——+......up to 20 terms
9110 100 1000

(-5

I
O

L

10?

M

+.....up to 20 terms

1

10°

+6(l—
3 4

)

)

(520"

- 0424
E-BE-A S =] =

...+ upto20 terms

129.

130.

( 207)
-G |
1

1——
10

20—

Il
o

9 9\10

(a) Consider 12+32+52+ ... +252
nterm T, = (2n—1)%, n=1,.....13

13 13
Now,S,= > T,=> (2n-1)?
n=1 n=l1

B 20
71179 1[1) 7 50
=—|—+—|— =— [179+(10
9 } 81[ (10)7]

m-119

13 13 13
=> AP+ Y 1= 4n =43 n2+13-43 n
n=l n=l n=1

:4{n(n+1)(2n+1)}+13_4n(n+1)
6 2

Putn=13, we get

S,=26x14x9+13-26x 14
=3276+13-364 =2925.

(©) 22+ 2(4)2+3(6)2+...... upto 10 terms

=22[13+23+33+ ... upto 10 terms]

2
:4.(10;“) ~12100

(¢) Given sum is

i+ > + ! +
1212422 2422432 77
nthterm=T,
2kl 6
n(n+1) 2n+1)  nn+1)
6
or T =6[1—L}
" n n+l
1 1 6n
S=3T,=6% ——6Y — =
n z n Z n z n+1
_g__0 _ 6n
n+l n+l

So, sum upto 11 terms means

_6x11_66 33 _11

T4l 12 6 2

6

n+1



mM-120

1 2
1+243+...+7 r(r+l)

10 1 10 r+l1 r
S 22 T {r(r-kl)_r(r-rl)}

r=1 r=1

132. () T, =

DG

:2{1-%:2 10 _20
11 1111

133. (b) nth term of the given series

(i1

=T, :(;1—1)2+(n—1)n+n2
_(@=’ =) s
(n-1)-n

n
= Sy = [~ (k-1)° ] = 8000 =3
k=1
= n =20 which is a natural number.
Hence, both the given statements are true.

and statement 2 is correct explanation for statement 1.

134. (c¢) Ifnisodd, the required sum is
1242224324242+ . +2(m—-1)>+n?

_(n=1)(n-1+1) L2

> n? (- n-liseven)
n”(n+1)

_ 2
=("_1+1)n2:
2 2

135. (¢) Gi 1+4+2+§+ t

. (¢) Given series is 379 T .. n terms

—1+1+1 +1+1 +1+] +

= 3 9 27 -+ 1 terms

=(1+1+1+... +nterms)
(1 11 j
+| —+—+—+...n terms

3.9 27
%[l_i") 13
= n+—3:n+—><—[1—37"]
— 32
3

1 1

1
i ies i + + oo
136. (c¢) Given series is 1+\/5 \/§+\/§ \/34_\/2

nth term =

137.

138.

139.

140.

15t term = \/— 5. \/—

Thus, given series upto 15 terms is

1 1 1

1
1+\/§+\/§+\E+\/§+\/Z+ ...... +—\/E+\/E

This can be re-written as

1-V2 \2-\3 3-44 JI5-+i6
+ + +os +
-1 -1 -1 -1
(Byrationalization)
BTN SN0 S SN 7 SO (v POV -
15++/16
= —1+16 =—1+4=3

Hence, the required sum =3
(@) Thesum ofthe given series 12 +2.22 + 32 + 2 42 + 52

2

2m(2m+1
264 ot 20mpis 2P m(2m+1)*
@) LetS_1+2+£+E L wel1)

33 3 3
1

Multiplying both sides by — 3 We get
3 3 32 33 34 ........ (1)

Subtracting eqn. (ii) from eqn. (i), we get

2 3
d Weknowthate"=1+x+%+%+ ........ ©
Putx=-1
111

el=l-l+———+—.... 0
20 31 4!

L1 11
e = ———+——....... 00
20 31 41 5!

(d We know that

e“+e " PR S

+—t+—+
2 2141 6!

1
Putting x = 5> we get
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1 1 1 e2+e?

—_— 0
42! 164! 64.6! 2

1
_\/Z+$_e_+l

= ol

141. (b) We know that

2e B 2e
142. (b) Ifnis odd, the required sum is

124222+ 324247 +

2
_ (n-D(n-1+1 i
2
[+ (n—1)iseven
-, using given formula for the sum of
(n—1) terms.]

_ 2
:["Tlﬂj,,z:w

2
1 1 1
143. @ S,= P e e
G G TG G,
0 1 2 n
by =ttt
Co G G, C,
n n-1 n-2 0
ty=——+— +- Fot—
Cn n—1 Cn—2 CO

Adding (i) and (ii), we get,

1 1 1
2t, = (n) + +.... =nS,
n n n n n
Gy G C

L@ 13-22+33-434

...... +2.(n=1%+n

. () Let P:21/4.22/8,23/16

T - - l_Lj
" nn+1) \n n+l

SRR

X

2 3 4
{ 10g(1+x):x—x—+x———+

2 3 4

4
=1-2[-log(l+1)+1]=2log2-1 :log(—).
e

=B+ 434 P22+ 4+ 63+ 8Y)

m-121

(2]

2
:[%zi} —2.23[13+23 +33+43]

) 4x57T
=(45)7 ~16) —=| =2025-1600=425

:21/4+2/8+3/l6+ ......... o0

Now, letS:l+%+i+
4 8 16
1 1 2
—S=—+—+..... o ii
2778716 (@)

Subtracting (ii) from (i)

=

o —-S=——=— =
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