[SEQUENCE & SERIES]
SEQUENCE & SERIES

EXERCISE - | HINTS & SOLUTIONS

Sol.l1 D Sol5 D
a=P2+1,d=1,n=2P+1 a
x € R, (51" + 51X) — 25X 4 25X
2P +1 2
Sppr= 5 [2(P2+ 1)+ (2P +1-1)1]

a
(2P +1) 2. = (51451 + (25% + (257)
= —— [2P?+2+2P]=(2P+1) (P?2+P +1)
=  a=5(5"+5%+ (5% +5%)

=2P3+3P2+3P+1 =P3+(P+1)3 BX+5%X>2 & 5X+52X>2
= a>52+2 = a>12
Sol.2 D
a,, Ay, 8g, ...... in A.P. Sol.6 B
&y +ag+a) +taggt+ay +ay =225 A
6a, + (74-5)d =225 3. Ay Ay = e Ay B4 & A = o
he
225
3(2a, +23d) =225 = (2a,+23d)= —— c4_3 51
24 " Th+l  n+l
A tayt ..ty = o [2a; + 23d] Ag=3+8d&A, ,=3+(n-2)d
- Ag _3+8d 3
=12 x =900 An, 3+(n-2)d 5
Sol.3 C 3+8( 51 j
Sum of divisible by 2 - n+l) _3
51 ) 5
50 3+(n-2)| —
S, =~ [2+100] = 25 x 102 = 2550 n+1
Sum of divisible by 5 n+1+136 3
=

n+le(n-217 " 5

20
S;= —- [5+100] =10 x 105 = 1050
2 = 5(n+137)=3(18n—-33) = 784=49n

Sum of divisible by 2 & 5 784 112
82’5:%[10+100]:5><110=550 BT ol
required sum = 2550 + 1050 — 550 = 3050 Sol.7 B

Sol4 A ar=4

a-ar -ar?-ard-art=a%rl0=(ar?)> = 4°

k X
Sc=7 Ra+(k-1)d.S,= - 2a+x-1dl g5 g
Sum of G.P. is possible = |r] < 1

kx
&S, = > [2a + (kx — 1)d]

Sux _ k[2a+(kx-Dd]  k[(2a—d)+kxd]

Sy = [2at(x-Dd] -~ [(2a—d)+xd] . 1_(1_aJ” )

= Independent of x if a@l-r") S 1-[1-2 "
d Sn = 11 a =S S

2a-d=0 = a= S i
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Sol.9 D Sol.13 B
1 . 1 . 1 . 1 3
log,4 " logy4 " logg4 log,, 4 A:a+_2+c G=(@bog®BH=1,11
= log,2 + log,22 + log,23 + .... + log,2" a b c
=(log,2)[1+2+3+ ...+ n] 3(abc)
_1 n+l) _n(n+J ~ ab+bc+ca
2 2 4 —(a+b+c)x?+(ab+bc+ca)x—abc=0
= x3-3Ax2+ (83G3/H)x-G2=0
Sol.10 B
Sol.14 C
a 1
alzz,&;—ﬂzgzr @ =bY=c?=di=k (let)
" x log a=logk, ylogb =logk
1)%° zlogc=logk, tlogd =logk
20 2 1_(3j a,b,c,din GP
Zaf ad-r) _ == =3 (1_%j = loga, logb, logc, logd in A.P.
r=1 1-r < 3
logk
3 Iogk' g ,Iogkllogk in AP,
X y z t
Sol.11 C
11 1
o Y l - £ <. .
_3X+a=0<B x2—12x+b=0< = X,y,z,t|nA.P.:>x,y,z,t|nH.P.
cE, B,y,din |2ncre3asmg G.P. Sol 15 B
et a, ar, ars, ar
ot+or=3 & ar’ + ard =12 1 ® 1
1 1
a(l+r=3 ar(L+r) =12 ;rz 1 rz:(r Dr+1) "~ Z(r_l m)
r2.3=12
3 _1j, 1,1 1. 11 1 1
a= 2=4 _2{ 3+2 4+3 5+""+n—1 n+1+'”'
3 . 1
a=—=>0a=1r=2, (r=-—2reject) n—->o = -0
3 n+1
- G.P. increasing
a(or) = a & (cxrz) (@rd) = b _1 [1+ 1} _3
a=12 b= 2 2
a=2 b: 5:32
Sol.12 A Sol.16 A
x>0,i=1,2,...,50
1 1 X, + X5 + Xq + + Xz = 50
3+Z(3+d)+4—2(3+2d)+....+oo:8 17 %2723 T 50 T
X
Xj = i I
a:3’r:Z or Zl:l_SO = 50—1
(A.GP) AM. = H.M.
< . 2, dr 50
=7 1-r  (@1-1)? in
1 50 50
1 > =12 %0
3 4 — =
X: X;
=8 G e Tz Ty T % T %
1
R S Z—>5o Min value of =~ =50
3 I
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Sol.17 A
a, 4y, 8y, ag, ... Ay, DN AP
& a, 95,95 93 .- » 9y, D IN GP.
(@+b)=(a; +a,)=(a,+a,,4)=....
& ab =9,09,, = 9,95, 1 = -

8 +%n az+amg 8n tany
919%n 9192n-1 ST OnOna

a+b a+b a+b )
:( abj+( abj+“"+( abJ(ntlmes)

{h_ 2ab a+b 2
= =
a+b ab h

_ a+b] 2 _2n
=n|p =N =

Sol.18 A
Perimeter P, = 3 x 24 cm

P —3xﬁcm
2 2

” 2/

12
P,=3x cm v

S,=P,+P,+ P+ .. 24
1 1 1
=3x24 +E+2—2+....
=3x%x24x2=144 cm
Sol.19 D
L ) Vak>0
= arkT=ark+ ark+? = r>0

=1l=r+r2 =r2+r-1=0

. ~1+1+4

> {r=-ve reject}

J5-1 (\/5_—1

=>r=— =2 4 ]:Zsin18°

Sol.20 C

22 22 32

1{ 1 1 } 1 52
= — [ l+—=+—+...0| = — =

C
d=(@,-a;)=(a3—a,)=...=(a,—a,_4=0)
sind [cosec a, cosec a, + coseca, COSeC ag
+ ... + cosec a,_,
cosec a,]
sind sind sind

=, . + . . +...+ . .
sina;sina, ' sina,sinaz "~ sina,_;sina,

< sin(a, —a,_1)

= sina; g sina,

n : :
[sm a cosa._; cosasina._; J
=2

. sina,_ sina.  sina,_, sina,

M-

(cota,  —cotar) = cot a, — cota,,

_(
||
N

Sol.22 A

S=12-22+32-42+ ... 20022 + 20032
=1+ (32-22) + (52— 42) + ... + (20032 — 2002?)
=1+2+3+4+5+ ... +2002 + 2003

2003
= = [1+2003] = 2003 (1002)

= (2000 + 3) (1000 + 2) = 2007006

Sol.23 A
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Sol.24 C Sol.27 D
. . L 5 2 2 2 (E+E+E
z Z ,83=Z“ X< + 9y“ + 2574 = xyz Xy z
! ! ! (X)2 + (3y)2 + (52)2 = 3xy — 15 yz— 5zx = 0
n(n+1) n(n +1)(2n + 1) n(n+1)>? 1 5 ) )
= = = — 7 — — + — + — =
1 > S 6 'S5 4 =5 [(x=3y)* +(B8y —52)+ (5z-x)9] =0
= Xx=3y & 3y=5z & 5z=x
S5(1+8Sy)  n%(n+1)°(1 +4(n+1)n) S X X
= = X = =5z = =—=,2= —
s2 4r2(n+12(2n + 1)2 y Y¥=3%75
36 X
X, ¥, Z =X, E g
9(1+4n2+4n) 9(2n+1)2 We know 1, 3,5inA.P. x=0
o sy (2n+1% ~ 133 iNAP. = x, 7, —,in H.P.
X" x" x 3 5’
Sol.25 C = X,V zin H.P.
a;, a,, ..., a,in H.P. Sol28 A
1 1 1 Ap 1(1')+2(2')+3(3')+ .+n(n!)
~ . A 4. o INAP n
a;’' a a
o2 n Zr(r') = Z(r+1 Dr! = Z[(r+1)r!—r!]
q= a;—as _ ap, —ag B ah_1 —an I’ln 1
ajay axag An-19 Z(r+1)| N =m+1)1=11=n+1)1-1
a,a, taag+ ... +a,_4a,
Sol.29 A
_ S=1.2+3+4+...+n)+
= = [aa,+aas+...+a _qal ( n)
d +2(B+4+5+ .. .+n)+
1 +3(@4+5+.... +n) +
== - + - + ...+ -a)) = Tmrmmmmmmmmmmmmmes
q [(a;—ay) +(a,—az) +.... + (a,_s—a,)] S =2 [+ 1)+
aa, +(n=1)(n)
S d S = Q+2+3+4+...+n)2 (1> +22 +3% +...+n?)
2
N +(n-21d
a,) la n“(n+1)® n(n+1)(2n+1)
& —an (a;—ap)
a.a :( _1)d = ld f :(n—1)a1 n 1
18n —zn(n+1)[3n2+3n—4n—2]
Sol.26 A
1 X 1
o o o lal1 :—n(n+1)(3n -n-— 2):—n(n+1)(n 1)(3n+2)
n n
X = ;)a , ;}b = ;} Iglzi Aliter
"= "= "= 1.2+13+14+...+1n
+23+24+ ... +2.n
)(_i'y:i,z:i +34+ ... +3.n
1-a 1-b 1- =(1.2)+(1+2)3+(1+2+3).4 +
a, b, cinA.P. +[1+2+3+.... +(n-1)]n
l-a,1-b,1-cinAP [1+2+3+..(n—=1)]n
1 1 1 . nz(n_]_) 1 3 2
1-a'1-b’ 1-c inHP. = X, y,zinHP _ZT_E(En n?)

MoTioNn:
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Sol.30 A
J2 + 6 + {18 + 54 + ...+ (10 terms)
=2 L+ 3 + 9 + J27 +..+(10terms))

:\/E(1+31/2+31+33/2+"_+)

I 1-(3)°)  V2((3)° -1
=2 L0 W3-

RE-)EB+Y) 2
TTWBDB T MG

=2 (121) ({3 +1) =121 (6 + |2)

Sol.31 A

1 1-P (1-P)?
(1+P) — (1+P)2 + (1+P)3 .....

1-P
-1 <r=—(—J <1

P P>0
1
a _ \1+P) _ 1 1
C1-r 4 1P 14P+1-P 2
1+P
Sol.32 C
a,G,G,b & a,A b
13
b
b=ar= r:[gj 2A=a+b
b3
G,=ar=a [gj G,G,=ab
o (9 213
p=art=a|
2
3 3b
G, G5 _Gi+G " a " &
GZ Gl G1G2 ab
2 2
_ab+ab —a+b=2A
ab
Sol.33 C

a, —x1/2 U2 b, :X1/2"_y1/z" VneN
= ab,= (xR (yM2)

n-1 n-1
ab, = X2~ yl/2 =

= n—1

bib,bs..by,
818583 - 8 X b b, by by,

_ (&abq)(azbz)(@gbs)...(anbn)
= bybybs. by,

_ (x=y)(by)(by)(b3)...(br 1) x-y
= bybybs..b, 1b, = by,

Sol.34 D
S=222+323+42%+ ... .+n2"
2S = 222 +32%+ ..+ (nN=-1)2"+
n.2n+1
= —S=23+23+24+ . +2n_2nml
=>-8S=1+(1+2+22+2%8+24+ . +2%-—n2nl

1(2n+1_1)
2-1
—S§=1+2m_q_n2n
S = n.2m1_ on+l = on+l (n _ 1) = n 910
= n-1=2% = n=1+512=n=513

~-S=1+ —n.2mt

Sol.35 A
12 + 22 + 32+ ... + 20032 = (2003) (4007) (334)
&1 (2003) + 2 (2002) + 3 (2001) + ... + 2003 (1)
= (2003) (334) (X)

2003

= ».r[2003-(r-1)] = (2003) (334) x
r=1

= ) r[2004 - r] =(2003) (334) x

2003 2003

Do > — (2003) (334) x
1 1

= 2004

- (2003)(22004)2 ~
=(2003) (334) X

= (2004) (1002) — (4007) (334) = (334)x

= 6(1002) — (4007) = x

= x=6012 —4007 = 2005

(2003) (4007)(334)

Sol.36 C
Ifx>0
log,x + log,(4/x ) + log,4/x +log,8x + log, L8y
+..=4
= log,x + log,x'2 + log,x'4 + ... = 4

= (log,x) [1 + 1=4

1
SRt S
2 4 8

1
= (logx) —7 =4 = log,x=2= x=4
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Sol.37

Sol.38

C

n
1
> =5+ (+2)=S,

r=1
tr:Sn_Sn—1
_nn+H(n+2) (n-Dn(n+1)
- 12 12
- ”(El) [N+2—n+1]
_n(n+1) 1 4
=T 4 t. 7 n(n+1)
51 1 1 1
Z? 4Z“n(n+1) =4 Z:(n_n+1]
r=1 1
i} [1_14_1 11 } an
2 2 3 n n+1 n+1
A
a,b,cinAP. = 2b=a+c
. _ 2
p,q,r,inHP. = q= D+r
ap, bq, crin G.P. = b2g2 = acpr
b2 .4(pr)2 (a+c)’pr
— o5 = r=—_ 5 =ac
(p+r)? P pry?
2 2 2,2 2,2
- (P+1)” _(a+c) prArt ,_at+ct
pr ac pr ac
r
_p,r_a,c
r P ¢ a

Sol.39

Sol.40

C

common diff. = d, in A.P.

T,=9 > a+6d=9 = a=(9-6d)
T,T,T,=a.(@a+d)9 =(9-6d)(9-5d)9
=9 (30d%2-99d +81) =27 (10d2 - 33d + 27)

. : —(—33)_§
M|nvalueatd——2_10 =20
C

16 2ab a+b

N7 Tawp AT G e
16 2
— = 267 5G2 = 16A

5 2A

& Given 2A + G2=26

- 5(26 —2A) = 16A

= 5:26=26A = A=5
~a+b=10

Sol.41

Sol.42

B

12422+ . n2=1015

nin+1)(2n+1) 1015

6

15x16x 31

(A)n=15= —2"°2 = 1240 > n =15
14x15x%x 29

B)n=14 = — "% 21015 = n=14

A

s, = %[2+(n—1)1]

S;= 5 [4+(n-1)3]
83:%[6+(n—1)5]
Sp= 5 [2p+(-1) (2p— 1]

Sl+82+83+...+8p:%[(2+4+6+...+2p)]

Sol.43

Sol.44

+(N=1)(1+3+5+...+(2p-1)]

= 2P+ +M-1)p7

:ﬂ[p2+p+np2—p2]:M
2 2
B
T,=a,T,=b
a=A+(@p-1)d
a-b
b=A+(@-1)d = subtractp_q =d

adda+b=2A+(p+qg-1)d-d
= 2A+(p+g-1)d=(a+b)+d

_(p+q
Sp+q_T[2A+(p+q_1)d]
_(+9) {a+b+a;b}

2 pP-q
D
S=1+2+3+..+100=5050

X102 _ 33451 = 1683

33
by 3, 33:7 [3+99] =
20
by 5, Sg= - [5 +100] = 10 x 105 = 1050

6
by3&5,S,5= 5[15+90]:3x 105 =315
by3or5, S;,5=S3+S;—S;;

16  2ab _ _ _ =1683 +1050-315=2418

5 - 19 —Ap=l6=a=2b=8 Not divisible by 3 or 5 = 5050 — 2418 = 2632
M OT? o N;{v-}:q»w ‘ 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
Nurfuring potential through education | | VRSNO. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com




