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| SEQUENCE & SERIES |

EXERCISE — V

a
Sol.1 (a) 1 =4=a=4-4r

3,3
ar = 4:>a—4r

= 16r2—16r+3=0 = (4r—3)(4r—1)=0

= 3=4r (4—4r)

: _§& =1 —1& =3
-r=7&a=lorr=-&a=

() a+b+c+d=2

()

Sol.2

Sol.3

w > J@+b)c+d) {GM.>0}
= 1> J(a+b)(c+d) = 1°>M=0<M<1

M is greater than or equal to 0 & less than or
equalto 1 or0<M<1
(a—3d)(a—d)(a+d)(a+3d)+(2d)*

= (a®-9d?) (a2 — d?) + 16d*

= a* - 10a%d? 9d* + 16d*

= (az _ 5d2)2

Here (a—3d), (a—d), (a +d), (a+ 3d) are integer
= 2d is integer (but a & is not integer)

=[(a® - d?) - 4d??

[(a~-d)(a+d)-(2dy]?

= [integer —integer]2 = (integer)?
¢ 4 1
2_ = = — = —
Axé —4x + 1 0\y:>cx+y AT
B 6 1
Bx2—6x+1=0<8:>[3+8:§,[38:§
o, B, v, & in H.P.
20y 21 1
P2y =2 7 P=3
_ 2B 21 _1
"TeepT 6 T3

vy satisfy equation (1)

A 12 4><i+1—0 A=3
3) 3 - - AT

B satisfy equation (ii)

8 (L] Z6x L 1=0
2) T2 7T

=>B=8

/(l

B

ax2+bx+c=0

HINTS & SOLUTIONS

1 1 o? +p?
+B3=——7 + + =
a+p 2 = (o +P) «2p?
( ) (o +P)% — 20
= (a+B)="""3
b (op)?
b? 2c
b _a2 a _ -bc® b* 2
ZTa” 2 78 T2 a
a2

= —bc2=ab?-2ca? = 2ca?=ab? + bc?
= bhc?, ca?, ab2in A.P.

log,x + log,x +log;gX + ... =y

1 1
= log,x + > log,x + 2—2 log,x + ... =y

1
= (|092X) . —1 =y
-3

2log,x=y=x2=2

5+9+13+...+(4y+1])
1+3+5+...+(2y-1)

= 4log,x

[5+4y+1]]
= 2 log,x
[1+2y-1]

N < NI

2(2y+3)
—2y = 2log,x

= (2y+3):2y(%J = 2y+3=y?

=y?-2y-3=0 = (y=-3)(y+1)=0
=>y=38.y=-1
not possible for IT equation (y € N)

3
:Iogzxzz > x=22=>x=2[p

/OL

Sol.5 (a) x2—x+p=0\ a+B=1aB=p
B

/Y

X2 —4x + q =0
N

y+6=4v=q
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(b)

()

(d)

a, B, v, 0in G.P.

Leta=a, p=ar,y=ar® d=ard
a+ar=1 & ar’+ard=4
a(l+n=1 ar(L+r =4

P=4—= r=+2

r:+2:>a:1:>0L:l B:E y:i 6:§
3 3’ 3’ 3’ 3

satisfy given equations but p & g notinteger forr=2

= r=2

Lr=2a=-1= o =-1,=2,y=-4,8=8

1P =(-1)+p=0= p=-2

& (42 -4(-4)+q=0= q=-32

2+5+8+..... +T,, =57 +59+61+...+T,

N % 2.2+ (@n-1)3]= 3 [257 + (n—1)2]

= n[4+6n-3]=n[57+(n-1)]
= 6n+1=n+56
= 5n=55=>n=11

a, b,c,dinA.P.
= d,c,b,ainA.P.
d C b a .
= in A.P.

abcd ' abcd’ abcd’ abcd

ST
abc’ abd’ acd’ bcd h

= abc, abd, acd, bcd in H.P.
a,, a,, ag, ...., @, (+) ve real numbers 0
A, =a;,G; =a,H =a =G, =(AH)

_ a1+a2 +...+an

N . , G, = (3,3, ... a )",

= G, = (A H)Y2

GM. of Gy, Gy, Gg. ... G,
(Gy, G,, Gy, ..., G))

[(A1H1)1/2-(A2H2)1/2 (Aan)1/2]1/n
[(AAA; o ADH - Hy - Hg e Hn)]1/2n

Sol.6 (a) 2b=a+c& (b?2=a%c2&a<b<c

3
&a+b+c:5&b2:¢ac

3
3b=—
- 2
b—1 ac—+1&a+c—1
=5 =t =
. 1
rootsofequauonxz—x:rzzo
Case -1
= 4x2-4x+1=0 = (2x-1)2=0
= a=c(buta<b<c) .. reject

(b)

Sol.7

Sol.8

Case -l
+
4x2 —4x-1=0 = x= _;1\/5
1 1 b
=—+ 7= - a<b<
= X > * 2 (- a c)
11 1 1

= —="71— = — +
=aso, "R &= N

A +A,=a+b&G,G,=ab

Hi+Hy a+b
HH, = ab
H1+ H2 Al+ A2 GJ.GZ Al + AZ
= H1H2 - Gle = H1H2 - Hl +H2
i_i+a—b ji_a+2b
Hi ~ a  3ab Hi ~ 3ab
11 , Aa-b) 1  2a+b
= H, T a 3ab  Hz ~ 3ab
% N (a+2b)(2a+b)
HH, — 3abx3ab
2a2c?
2b=a+c&b’= ———
a‘+c

4b2=a’+c?+2ac = a?+c?=4b%-2ac
& b2 (a?+ c?) = 2ac?
b2 (4b2 — 2ac) = 2a2c?
= b? (2b2 - ac) = ac?
= 2b% b2 (ac) - (ac)2 =0
= (b2 -ac) (2b2 + ac) = 0
If b2=ac or 2b2=-ac

—-C
= a, b, cin GP. bzz[?jxa

& a, b, cinA.P. also

= a=b=c

—_ a —_
SOO—E—S
= 5-5r =x = 5r=5-x
=<1 = -5<5br<+5

= —-5<x-5<5 = 0<x<10
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Sol.9

(1+a)>2,a

{1+a)(1+b)l+c)=1+(@+b+c+ab+bc+ca+abc)

Sol.10 (a)

1+b)>2.p

(1+c)>2./c
(1+a)(1+b)(1+c)=>8 (abc)l2
[(1+a)(1+Db)+c)®>88(abc)*
[(1+a)d+b)1+c) >7" (a*b*.c?
equally holdsa=b=c=1
5. 88>77
Aliter

a+b+c+ab+bc+ca+abc
7

[(A+a)(l+b)(L+c)-1]>7 (@*brcHl?

= (L+a)d +b)(1+c)>7 (a*b*cHl?

= [L+a)l+b)d+c)] >7"(a*.b*.cH

> (a4b4_c4)1/7

o
nd
Np
A = b2 —4ac, quadratic => a# 0
a+pB, a2+ B2 ad+p3in GP.
(0% + B2)? = (o + B) (a3 + B°)
= OL4+B4+20L2[32:OL4+B4+OLB((12+[32)
= of(a?+p2—-20p) =0

ax2+bx+c=

B,=1-A, & B >A,
n

6 [1_ _3 1

= 2A,<1 :7[ (‘J}

2 R AN S O 2 |
= 17173 6 6 4

= 22n—1 > (_3)n+l
satisfy forn=6,7,8 ........
which is greater 5 = n,

Sol.12 (a) V,= % [2r+ (r—=1)(2r- 1)]=%[2r3—r2+ ]

1
ZVr:En(n+1)(3n2+n+2)

= of(a—B)2=0
2 1 1
c (b° -4ac _V = 3_p3_ = 2_214 =
jg(_z)zo Ao (0) V,y=Vi=(+1° == [+ 127+ 5 (1)
a = T.=32+42r—1 = T =(r+1)@r-1)
n+1 which is composite no.
(b) S,= (Tj (2"l —n-2) (c) T,=3r2+2r-1
_ T, =3(r+1)2+2(r+1)—1
T, = k.21 Q=T,,-T,=3@2r+1)+2(1)
n Q,=6r+5
K n —
s = Y k2"t =2my ko Q. =6(r+1)+5
" a = common difference =Q_, ;- Q, =6
S,=12"+22"1+32"2+ . +n.2
a+b 2ab
% = 120142202+ +(n-1)2+n S0l13@) A =-75—.G;=4ab. H =
- - - - - - An_1 +Hn1
An_ : 2 : 'Gn:\/An—lHn— )
% =(2" + on=1pon-2 4 4 2)—-n B 2An,1 anl
nT Apg+Hhg
S 2(2" -1
%:%—n G,=G,=G,=...=Gn = Jab
(b) A,isAM.ofA and H,
I _(n+1y &A,>H, = A >A,>H,
Sp=2[2" -n-2]= {77 ] (2" -n-2) A,isAM.of Aand H,&A,>H, = A,>A > H,
AL>A>A >
n+1 c) AsaboveA,>H,>H, & A,>H,>H
SErten-2pe0 2=t oy (O AEERTIRTLE R
M 0Ti> 0 N 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
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Sol.14 (a) (PS) x (ST) = (QS) x (SR) Sol.17 a,=2a,_,-a,,
p = A, 8,8 0 a,, are in A.P. with common
1 1 ;
[j + [j difference d.
PS 5 ST/ isxsi (‘B a,=15,a,=15+d,a,=15+2d,..,a, =15 +10d
PS " ST R
Q a2 423 +ad+.... 402
11 2 0 11
= —— + —— > [5c_cp - i
PS = ST ~ vQSxSR
_ 15%11+30d(11-5) + & 35-(11) _
QS+S 11
=QSxSR = JQST QR (if) = 3502 + 150d + 225 = 90
= 35d?+150d +135=0
- 1 4 = 7d2+30d +27=0
O s T T o a==3 -2 v a<Z a.?
(b) b,=a, = 0775 77 V&S LAy
b,=a, +a,
bz-a1+a+a3 . ay+ay+az+..... +ay1 :£[30+10(—3)]:0
b,=a, +a,+a,+a, 11 2 11
Hence b,, b,, b,, b, are neitherin A.P. norin G.P.
nor in H.P. 18. 0008
Using AM > GM
- 2 _ _ 2
Sol.15 t, =c{n*-(n-1)} a+at+ald+a3sadia®+a041
=c(2n-1) >1
= 2 =c?(4n2—4n+1) 8
=>Sum =28
n
2_2 [4n(n+1)(2n+1) 4n(n+1)
= 2 th=c { . - +"} 19. 0009
2n M 28y + (M- 1)d} 5—{2a1+(5n 1)d}
=?{4(n+1)(2n+1)—12(n+1)+6} S_m_2 _2
Sn %{2a1+(n—1)d} %{Zal +(n-1)d}
2 2
=N nesen+2-6n-6+3)= = (4n2—1) 2a —d=0 = d = 2a
3 1 1
=d=2a3,=6 =2a,=9
k-1 20 D
Kl 1 1= 5, a20 = 25
Sol.16 Sk_l_l_(k‘l)! butk =1 1
K t1=§,t20=£=t1+19.d
100 100 2 11 4
3% -3k +1) =y k-1)" -k = 255 T19.d=- 75575 =d
= (k —1)! = k=1t
1 (n-1)4 (n-1)4 1
Z‘ k-1 k =5~ 2519 Y T 2519 5
- k-2)1 (k-1)!
195
=(n-1)> =n>24.7
1 1|2 3]]3 4 99 100 4
Slor 1r|Tl1r 21F |21 3T 98! 99!
_ 3,3 4 99 10
=-1+2+2-57+ 51— 31 *F 981 ~ 991
__ 100
27 99l
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