SEQUENCE & SERIES
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Let 75...57denote the (r + 2) digit number where the first and the last digits are 7 and the remaining

99
9% .

" IDd 4+
r digits are 5. Consider the sum S =77 + 757 + 7557+ ...+ 75.57.1f S§S= 0 , where m and n

n

arc natural numbers less than 3000, then the value of m + n 1s |[JEE(Advanced) 2023]
Let [y, [5,..., lipo be consecutive terms of an arithmetic progression with common ditterence d;, and let
Wi, Wo,..., Wigp be consccutive terms of another arithmetic progression with common difterence d»,
where didy; = 10. For each i = 1, 2,...,100, let R; be a rectangle with length {;, width w; and
arca A;. If As; — Aso = 1000, then the value of Ajgp — Agg 18 . |JEE(Advanced) 2022]

Let a1, az, as,... be an arithmetic progression with a; = 7 and common difterence 8. Let Ty, T, T3,... be
such that Ty =3 and Tn+| —Tn = ax» forn > 1. Then, which of the following is/are TRUE ?
[JEE(Advanced) 2022]

(A) T2 = 1604 (B) Y T, =10510
(C) T3p = 3454 (D) 3. T, =35610
Let m be the minimum possible value of lmg:,'(iﬁyl +372 4 3% ):, where yi, y2, y3 are real numbers for

which y; + y2 + y3 = 9. Let M be the maximum possible value of (logzx; + logsxs + logsxs), where X1, Xz, X3
arc positive real numbers for which x| + x> + x3 = 9. Then the value of log ('m3) + 10g3(M2) 1S

[JEE(Advanced) 2020]

Let ap, ap, as, ..... be a sequence of positive integers 1n arithmetic progression with common difference 2.
Also, let by, by, bs, ..... be a sequence of positive integers 1in geometric progression with common ratio 2.
It a; = b; = ¢, then the number of all possible values of ¢, for which the equality

2( @] FayF ouiting)= b T s ¥l

holds for some positive integer n, 1s [JEE(Advanced) 2020]

Let a and 3 be the roots of xP—x— 1= 0, with a > [3. For all positive integers n, define

Il I
[1 A
.= p nz>1

II] {:1—'3 ?

bj=landb,=a,_; +a,-1, n> 2.

Then which of the following options 1s/are correct ? [JEE(Advanced) 2019]
(A)a,+ay+ay+...+a,=apr—1foralln>1 (B)Z n_ _ -
oo 88
(C)ib“ o (D)ba=0a + B foralln>1
10" &9 . =

n=1



10.

11.

12.

Let AP (a; d) denote the set of all the terms of an infinite arithmetic progression with first term a and

common difference d > 0. If AP(1; 3) n AP(2; 5) n AP(3; 7) = AP(a; d) then a + d equals

[JEE(Advanced) 2019]
Let X be the set consisting of the first 2018 terms of the arithmetic progression 1, 6, 11, ..... ,and Y be the
sct consisting of the first 2018 terms of the arithmetic progression 9, 16, 23, ... Then, the number of
clements 1n the set X W Y 18 . [JEE(Advanced) 2018]

The sides of the right angled triangle are 1n arithmetic progression. If the triangle has area 24, then what 1s

the length of 1ts smallest side ? [JEE(Advanced) 2017]

letb;>1for1=1, 2, ..... , 101. Suppose logeb;, logebs,.....,Jog:b1g; are in Arithmetic Progression (A.P.)

with the common difference loge2. Suppose a;, ap,......, ajp; are mm A.P. such that a; = by and
as; = bs;. Ift=b; +b + ..... + bs;and s =a; + a3 + .... + a5y then [JEE(Advanced) 2016]
(A) s> tand ajg; > b (B) s> tand ajg1 < bjo
(C) s <tand ajp1 > bio (D) s <tand ajg1 <bjo

Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. If the ratio of the sum

of the first seven terms to the sum of the first eleven terms 1s 6 : 11 and the seventh term lies 1n between

130 and 140, then the common difference of this A.P. 1s [JEE(Advanced) 2015]
Let a,b,c be positive integers such that — 1s an integer. If a,b,c are in geometric progression and the
a
. . . a’+a-14
arithmetic mean of a,b,c 1s b + 2, then the value of 1S [JEE(Advanced) 2014]
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Ans. (1219)
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10S=770+ 7570+ ... +75 ... 570+ 755 ..... 570

2.

Sol.

3.

Sol.

9§ =—T7+ 13413 4.4 I3 # 735...570

L_'\.r‘_'l
98 times 9%

=77+ 13 x98+ 75...57 + 13

E—
99

75....57+1210

— —

S: 99
9

m=1210

n==9
m+n=1219
Ans. (18900.00)
Given

A —Ag
= (£, +50d, )(w, +50d,)-

(¢, +49d,)(w, +49d,)=1000
:>(.€1d2+w|d1)=10 ...(1)
(As didy = 10)
S Aggg = Agg = LigoWigo = FogWog
=(!’f] +99d1)(w1 +99d2)—

(’?1 +89d1)(w1 +89d3)

=10(¢,d, +w,d,)+(99° -897)d,d,

=1000 = £, w,, — (. ;Wq, =1000

50

=10(10)+(99-89)(99+89)(10)

~10
(As, did, = 10)

=100 (1 + 188) =100 (189) = 18900
Ans. (B, C)

d] — 7:, d=28

1.,,-1 =a,vn=>l1

S, =T + T +1; +ut T 4T
S, = Lot Lt Lo+ T, L

on subtraction

Ts=Ty + 83 tde+.... Fdug
T,=3+(n-1)4n-1)
TI]:4112—511+4

iTk = fiIZnE —52n+4n
k=1

ng = 1504
T3[] = 3454

Sol.

Sol.

Sol.

30

> T, =356]5
k=l

20

> T, =10510
k=l

Ans. (8.00)

¥1 ¥2 ¥3 X=
it = [3(?1 +yo }’33]3
3

— 3 432 43¥3 >3%

—  log,(3" +3= +37) >4l

— m=4
X, +X, +X
Also, =12 32{/}(,}(2}{3
3

= X X,X; £27

—  log, x, +log, x, +log, x;, <3
—> M=3

Thus, log,(m”)+log,(M*)=6+2=8

Ans. (1.00)
Given 2(a 4yt +a_)=b; +b, +u... +b

n 2t -1
— 2x—(2¢c+(n-=-2)2)=c
(2 +(n-2)2) [2_1]

—  2n°~2n=c(2" - 1-2n)

— [ 2n"—2n e N
e -

So, 2n°—-2n>2"-1-2n

— 2112+122n:>n*'~i7

—> ncanbe 1,2,3,....,

Checking ¢ against these values of n
we getc =12 (whenn=3)

Hence number of such ¢ =1

Ans. (A, B, D)

o, 3 arc roots of o

i (DLIL{HZ —B“E)—(E‘,{r —Br)

dr+2 —dp =
o — 3

(o o) (5 -

a-—

o (a® ~1)-B"(B* 1)

—> dAr+2 — drp+] — dr
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n:I10n o=
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1010 _10-a 10-P
o—p (a.—)
) 10 10
(10-a)(10-B) 89
o p
5 bn 5 an-—1+an-'1 E E 12
Z—:Z Eike: -+ e S
=1 10“ n=| 10“ 1 _E _E 89
10 10

Further, b, = a,1 + an+1

(D[“_] _Bn—l)+(mn+l _Bn+l)

[‘1_

Ans. (157.00)

We equate the general terms of three respective

AP'sasl +3a=2+5b=3+"7c

— 3 divides 1 + 2b and 5 divides 1 + 2¢
— 1 +2¢c =235, 15, 25 etc.

So, first such terms are possible when
l1+2c=151e.c=7

Hence, first term=a =52

d=1lecm (3,5,7)=105 = a+d=157
Ans. (3748)

X:1,6,11, ........, 10086

Y :9, 16, 23, ........ 14128

K NY B 16 5186, s
Letm=n(X"Y)

16 + (m— 1) x 35 < 10086

m < 288.71

m = 28%
nXuY)=nX)+nY)—-nXNnY)
= 2018 + 2018 — 288 = 3748
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Sol.

10.

Sol.

Ans. (6)

a+d

whered>0,a>0
—> length of smallest side =a —d

Now (a + d)2 —a° + (a— c;l)2

—a(a—4d)=0
. a=4d ..(1)
(As a =0 1s rejected)
Also, ;a.(a - d) =24
—>a(a—d) =48 ..(2)

.. From (1) and (2), we geta=28,d =2
Hence, length of smallest side
=>((a-d)=(&8-2)=6

Ans. (B)

[t logeby, logebs......logeb1g1 &> AP ; D = log.2

—> by by bs....b1g1 = GP; r=2
b1,2b1, 2D 21 by GP
araras ....... at ..... AP

Given, aj = b & as; = bsy

— a; + 50D = 250]31
a; + 50D = 25031 (As by = ay)
51

Now, t = l:,‘-l(_IZ51 —1): s =7(2a, +50D)
51 51
i<l (i) s:?(al +a, +50D)
5
s:—(a] +25”a])
2
>l 51
S = al+—.250:511
2 2
= s>a.2” (i)

clearly s > t (from equation (1) and (11))

Also ajgp; =a; + 100D ; byg; = b1.2100



11.

Sol.

12.

Sol.

S0, .
5B, =& +100[ 510 lj;blm
100

=2 a; ... (iii)

51 51
alg1=a]+2 31—231:)‘»3](}1:2 d] — aj
51 :

= ajo) <27 aj ....(IV)

clearly bjg; > a101 (from equation (111) and (1v))

Ans. (9)

7
220 6 7aved)
12_1[2“10{:1] 11 (2a+10d)

—  2a=18&d
a=9d
also 130 <a + 6d < 140

ﬁc::d{ﬁ::» d=29
3 3

Ans. (4)
Let a,b,c are a, ar, ar” where r € N

also El-I_h_l_{::‘tj—l-Z

3

2 :
—>a+ar+ar =3(ar) + 6

—~arr—2ar+a=6
6

d

— (r— 1) =

6

. — must be perfect square & a € N
a

. acan be 6 only.
=>r-1=x1=r=2

a’+a-14 36+6-14
a+l 7

& 4




