Sequence and Series “_
SOLUTIONS OF SEQUENCE & SERIES

EXERCISE - 1
PART-I|

Section (A) :

A-l. (a+2d)=4a = 3a=2d.
We have giventhata+5d =17 =a+5 (%J =17
a=2,d=3
so series 2,5, 8 .......

p

A-2.  Giventhat; T = - + 2, then dp+X2= p(p+1) +2p.

Z
7 14
taking p = 35 1

A-3. 994=105+(n-1)7 = 889+7=7n = n=128

A-4. First No. =103 last No. = 791

No. of terms = 44 s :% [103 + 791] = 22 [894] = 19668

A5 g :% RA+((p-1d = % =2A+(P-1d ... 0)

p=%[2A+(q—1)d] =~ TN Lont@—1d . (ii
p
on subtracting equation (i) from (ii), we get

2 -2
— (P-p)=(p-0a)d - =—(p+q)
pq pPq

Sum of (p + q) terms is

= pA+pra-1d =223 pa+p-1d+qe= 228 {?m {;—2 (p+q>H

2
:w{@—Z—@} =— (p+Q) Ans.
2 p p

+

p

N

A-6. Numbersare a—d, a,a+d = sza—-d+a+a+d=27 =3 a=9
a(az-d?) =504 = 9(81 —d?) = 504 = 81 -d2=56
dz2 =25 = d =+ 5. Numbers are 4, 9, 14

A-Txm (a—3d) (a—d) (a+d)(a+3d)+ 16d*=(aZ-9d?) (a2 - d?) + 16d*
= a* - a2d?- 9a2d? + 9d* + 16d* = a* — 10a2d? + 25d4 =[a? — 5 d?]2
=(@?-d2-4d?2=((a-d) (a+d) - (2d)?)?

(a—d), (a+d), 2d are integers. Hence Proved

A-8. 0] a, b, carein A.P. a(ab + bc + ac), b(ab + bc + ac), c(ab + bc + ac) are in A.P.
= a2(b+c),b2(c+a),c2(a+b)arein AP.
(i) b+c-a, a+c-b, a+b-c arein AP
= 2(@+c-b)=(b+c-a) (@a+b-c) = a+c =2b = a,b,carein AP
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Sequence and Series ﬂ_

(54—3) 1
A9, ~——==d ; d=—
n+1 n+1
51
A3 3+8 1 .3 _ 3n+3+ 408 3
A, 5 34+(n=2) ol 5 3n+3+51 n-102 5
n+1
= 15n + 2055 = 162n — 297 = 147 n=2352 ; n=16
Section (B):
B-1. Let the three terms be a, ar, ar? = ar? = a2 = a=r2 and ar=8
= =8, r=2 and a=4 Te=4(2)°=128

B-2.= Let the Numbers are 2 ,a, arsoa® =216 = a=6 = 2 .a +a.ar +ar. a_ 156
r r r

= a2(1+r+1)=156 = (1+r+}): :>1+r+}=1;—6
r r r
= r=3 or1/3. Numbers are 2, 6, 18 or 18, 6, 2
° -r)? 1=r)’
B3w =4 = & _q9 - &1 12 O Gl
1-r 1-r 1-r (4) 1+r+r
= 1+r2—2r=3+3r+ 3r? = 2rr+5r +2=0 = @r+1)(r+2)=0
=-1/2, r = -2(rejected) Whenr=-1/2 , a=6 so seriesis 6,-3,3/2 .....
B-4. Let a-d, a a+d = 3a=21 = a=7
a-d, a-1, atd+1lareinG.P = 7-d,6,8+d arein G.P
= 36 =(7—d) (8 +d) = 36 =56 —d —d?
= d2+d-20 =0 = d=-5,4
so Numbers are 3,7, 11 = 12,7,2
T, — —
B-5. g= I = common ratio; a+(q-1d = a+(r-1d using dividendo
T T a+(-d a+(q-1d
@-p) _ (-9 T _r-aq_ g-r
a+(p-d a+(q-1d T a-p p-q
B-6. 0] Letb=ar
c = ar? and d=ars
So a? (1-r?), a2(r>)(1 — r?),a?r4(1-r?) these are in G.P.
So (a2 —=b?), (b?-c?), (c2—d?) arein G.P.
(i : S 1 L aeinGp.

a®+b®> " b*+c? T cP+d® ai(l+r?) afri(l+r?) ' airt(l+r?)

X_
2 32
= means are 16, 24, 36, 54, 81

their sum is 211.
Section (C):

1/6
B-7. Common ratio of means = (& 3 j = %

C-lw T,= % = a+6d=20,; T,= % = a+12d=38

13

d=3, a=2 so T,= ﬁ= 1%
+
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Sequence and Series ﬂ_

C-2. 1LALA,A, %

E =1+4.d
7
1
=1
d= A :__6 :__3
4 28 14
Al: _i :E
14 14
A-1 0 18
14 14
A, =1- 2 :3
14 14
14 14 14 .
— , — , — are three harmonic means
11 8 5
c3. letdzX_87y_a-z_,
px qy rz
p= a—x’q: a—y,r _a-z
kx kx kz

Sfa-y|_a-x a-z
ky kx kz

2 (3-1} a_14+2_4
y X z

N

a a a
— =4 =
y X z
E 1 1

= — 4 —
y X z

Hence x, y, z are in H.P.

C-4. a2, b2 czarein A.P.
Let b+c,c+a,a+bareinH.P.

then L 3 : are in A.P.
b+c c+a a+b

2 _ 1 . 1
c+a b+c a+b

2b? = a? + ¢2

hence a?, b?, c2are in A.P.

if a2, b2 cz2arein A.P.thenb+c,c+a,a—bareinH.P.

C-5. - 2ac
a+c
1 1 11
+ = —_ 4=
b-a b-c a ¢
lHs - L+ 1 _ 1 1 _ (a+c) , (a+Q)
b-a b-c 2ac 2ac _ . a(c-a-c) c(2a-a-c)
a+c a+c
_a+c  (@+c) _ a+c |1 1]|_a+c_ 1 1_,.o
ac-a) c(@a-c) (c-a) la c ac a ¢
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Sequence and Series ﬂ_

C-6.= (i) 1+ 2 + % o nterms
2 2
Tn = 2nn—1
2 3 n .
S = 1+ =+ = + + — .
2 2? 2" ®
s L u2, . (=1, n ...(ii)
2 2 2 2" 2"
(i) — (ii) we get
loopels Lo ! .0
2 2 2" 2"

n n ! n—1
1_} 2 2
2
i) SEEMNENGE B 0]
4 16 64 256
1S— 1,3 + N oM W (i)
4 4 16 64
(i) — (ii), we get
S3s=1+t s 2l s 3521 28
4 2 8 4 1/2 3
C-7. T=Q@+1)2
S=32+522+7.2% +....... +(2n+1) 2" (i)
25=3.22+52% +......... +(2n+1)2"+ (2n + 1) 2! (D)
(i) — (ii) we get

—S=32+(222+2.2%+....+22)—(2n +1) 2" = —S =6+ 8 (2~ —1) — (2n + 1) 2™
S = 2 —_ 2n+2 + n. 2n+2 + 2n+13 S = n_2n+2 - 2n+1 + 2

Section (D) :

D-1. (i) (XY + Y2z + 72X) (Xy? + yz2 + zX?) > 9x2y272 = W > (x?y. y?z. z2x)43
Xy +y?z+2z2x>3xyz 0]
and M > (Xy2.yz2 . zx)B= Xy2+yz2+2X2>3XyZ .. (i)
By (i) and (ii)
= (X?y + y2Z + 72X) (Xy? + yz? + zX?) > 9x?y?Z?

(i) (a+b) (b +c) (c +a)>abc
abc +b%c +bc? + c’a+a’b+ab? +abc +a’c

> (abc. b2c. be?. c?a. a?b. ab?. abc. a?c)

8
= (a+b)(b+c)(c+a)=>8abc = (@a+b)(b+c)(c+a)>abc
XlOO
D-2.a
1+ X+ X2+ X3+ +x*°
AM > GM
1
2 3 200 1 2 3 200 201 201
I+ X+ X +X +.....+X S (1 o x xzoo)ﬁ: I+ X+ X +X +.....+X S XT'ZOO 201
201 201
L+ X+ X2+ X3+ + X% X100 1
> X100 — < —
201 LT+ X+X2+ X3+ + X% 201
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Sequence and Series ﬂ_

D-3. Letaand b are two numbers 2ab _16 (1)
a+b 5
a%b =A and Jab =G
: 2A +G?%2=26 = (@+b)y+ab=26 ... 2)
10 ab
= 5 +ab =26 = 26 ab=26x16= ab =16

from (1), we get a+b=10 So a,bare (2,8 Ans.

(a+b-c)+(a+c-b)+(b+c-a)
3

(a+b+c) > 3((a+b—c)(c+a—b)(b+c—a)”

(a+b+c)*>27 (a+b—-c) (c + a—b) (b + c — a) Hence Proved

D-4.n

>((@a+b-c)(c+a-b)(b+c—a)®

D-5. Using AM. = G.M.

Hatd 5o 1+a+a, >3
3 1 1 1 1

similarly l+a,+a =3a,

2
l1+a +a2 =3a,

multiplying

(1+a,+a2)(l+a,+a2)..... (1+a +a2)=3%a, a,a,... a)
Section (E) :
E-1. 0) S=1+5+13+29+61+........ n terms (i)

S=1+5+13+29+61+.......... T, ..(ii)

(i) — (ii) we get

0=1+[4+8+16+32+........ (n -1) term] —

4 (2v"-1)
TRSEIEEge——— & :1+2n+1 -4 =2n+1_3
' (2-1)
S,= DT, = > (2*-3) =(2"2-4)-3n =2 -3n-4

w

(i) S= - 3+33+333+3333+....... n term.

|

=[9+99+999 + ......... n term] = g [(10—1)+ (102—-1) + (108 - 1) + ...... n term]

_3[1000"-1)
9

- 3 nonr—on—10
10-1 81

E-2. Let S—l+3+7+E+ ...... tonterm:(1—%j+(1—%j+(1—1j+(1—i) + ...nterm

2 4 8 16 8 16
=(1+1+1+...ntimes)— i+£+1+i+....n term
2 4 8 16
11_(1j”
2 2) ) 1 2" 2" 11
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Sequence and Series ﬂ_

E-3.

E-4.

[ : n n = 3”*1_3 2n+1_2. — n+ n+
()  T,=3-2;8=33 =32 S =T - S 5is = (3 2

(ii) Zt Zn(n+2)——k(k+ 1) (2k + 7)

(iii) clearly n6 term of the given series is negative or positive accordingly as n is even or odd respectively
(a) nis even
12-22+ P -42+52-62+ ....... +(N=1-—n=(12-2)+ (32—4) + (52 =6) + ....(n = 1)?—n?)

=(1-2)(1-2)+(3-4)(3+4)+(5-6)(5+6) +...... +((n—1)—(n))(n—1+n)=—n(n2+1)

(b) nis odd (12—22) +(32—42) + ..... {(n=2)2— (n=1)2 +n2

=(1-2)1+2)+(B8-4) (8+4)+...... +[(n=2)-(n-2))[(n=2) + (n—1)] + n2

(n_1)(n_1+1)+n2 _ n(n+31
2 2

(iv) lZ():(3r +7)* = 6265 (v) S, = Zn:I(r) =n(2n?+9n+13) = I()=S,-S_,

=—(1+2+3+4 +......... +(n-2) + (n—1)) + n?=

=12+ 9r+13)—(r—1) (2 (r—21)2+9(r—1) +13)=6r2 + 12r+ 6 — 6 (r + 1)2 = \fi(r) = V6(x +1)

= 310) = BY.(r+D)= V6 [” *3”) L —(n 1 3n)

2
0] S= 1 i 1 + L g ... nterms; T, = 1
1.35 3.5.7 5.7.9 (2n-D(2n+1(2n +3)

=21 1 _ 1 : :l{i_i} :l{i_i}
"4 |@n-D@n+1) @n+)@n+3)| ' 4|13 35| ? 4|35 57]

1 1. _1 1 1 ,
— - T, == = sum of all terms gives S,
57 7.9 41 (2n-D(2n+1) (2n+1)(2n+3)

_|
w
I
N

1 {1 1 }
= S,= = |lz—-—7—F—
413 (2n+1)(2n+3)

(i) 1.322+2432+3542+ ... n terms
T,=n(n+2)(n+1)> =n(n+1)(n+2)(n+3-2)
T,=n(n+1) (n+2) (n+3) — 2(n) (n+1) (n + 2)

SEE S,

S, = Zn:r r+)(r+2)(r+3) = Z [rr+)r+2)r+3)(r+4) —(r—1)r(r+1)(r+2)(r+3)

—1

=% [1.2.3.45 -0] + % [2.3.4.5.6 — 1.2.3.4.5] +g [3.4.5.6.7 — 2.3.4.5.6] +........ + é [n (n +1)
NM+2)(n+3)(n+4)-(n-1)n(n+1)(n+2)(n+3)
Sl=% [Nn(n+1)(n+2)(n+3)(n+4)]

Now S, = ir (r+D(r+2) =1 Zn:[r(r +Dr+2)r+3)—(r—=1 r(r+(r+2)]
%[1234 O]+—[2345 1234]+—[3456 2.3.4.5]
......... +Z[n(n+1)(n+2)(n+3)—(n—1)n(n+1)(n+2)]

Szzi[n(n+1)(n+2)(n+3)]

S = {n (n+)(n+2)(n+3)(n+4)

. }—% [n(n + 1) (n + 2) (n + 3)]

=n(n+1)(n+2)(n+3) {n:l—ﬂ—% nin+1)(n+2)(n+3)(2n+3)

/\
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Sequence and Series ﬂ_

PART - 1I
Section (A) :
Al S=ED (ot 1) +2p]= (2p+ 1) (4 1+ P) =20+ 3pF 4 3p+ L= ik (p+ 1)
A-2. a+a+a,ta,+ta,+a,=225 = 3(a, +a,) =225

(sum of terms equidistant from beginning and end are equal) a, +a,, =75

Now a +a, +..... +a,+a
A-3. 2,5,8....

a=2,d=3 = S,,=n(4+(@2n-1)3]=nGn+1)= 57,59, 61,.....

S,= [2x57+(n—-1)2]=n[57 +n—-1]=n (56 + n)

:2—24 [a, +a,] =12 x 75 =900

nén+1)=n(B6+n) = 5n=55 = n=11.
A-4.  Sum of the integer divided by2 =2 +4 + .......... + 98 + 100 = % [2.2 + (50 —1)2] = 50 [51] = 2550
Sum of the integer divided by 5 =5+ 10 +................... 95+100 = 20 [5 +100] = 1050
2
Sum of the integer divided by 10 = % [10 + 100] = 550
Sum of the integers divided by 5 or 10 = 2550 + 1050 — 550 = 3050
_ _ (b-a _ [a*-bp*|__
A5 AZ— A2+ A?— A+ As?— As?=—d (AL + Az + ...+ Ag) = — X (Bb+a)=3 = Prime
—a=4,b=3
Section (B):
B-1. T,=4

T, T, T, T, T =asri+2+3+4 = g5 10 = (ar2)s= 45

B2wm S= & =22 g AN g {1‘(84”

1-r s 1-r s
) a,.. & 2 _ _a,_ 2
B-3. a1:2,an+1-?,a2—§1-§,a3—?2-3—2
20
2 (3]
2 2 1
a1+a Fo +820:2+— +3—2+ .......... = 1_} —3(1-3Toj
B-4»w a+p=3 ,apfp =a ; y+6=12 ,¥0=Db
o,B,y,darein G.P. Let r be the common ratio so o (1+r) =3
ar?(1+r) =12 = r=4 = r=2
soa=1 = soa=2, b=32 Ans
24
B-5. =3[24+12+6 +......... oo]:3—1:144
1-=
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B-6. If a, G1, G2, Gs, b are in G.P. with common ratio equal to 'r' then Gi1— a, G2 —G1, Gs — G2, b—Gs are also

in G.P. with same common ratio = ﬁ =r=2= 9 =rt=16
a

2 1
Section (C):
C-1. T3:1,T6: E.Tn: 3
3 5 203
203

then 3rd , 6th term of A.P. series are 3, 6, =
a+2d=3= a=5bd=5
d:g'a: E
3 3
a+(n-1d= 22 - 3 4 (=28
3 3 3

(n—1)2=198
n =100

+
+

b+a+b+c
b-a b-c

I
QR |

arein AP.S=

C-2. a, b, carein H.P., then Ell
abc

T|—|T|F
+

O |Ro|k

T|R|T|k

Let E_E:E
a b b

1 1 1 1 1 1
(+bj_(c+b) (a_cj 2d
S = a =] =F=2

d d
C-3. x*-11x*+36x—-36=0
if roots are in H.P. , then roots of new equation

1 11,36 a6 0 areinAP.
X

X2 x?

36x3+36x2—11x+1=0
36x3—-36x2+ 11x-1=0
Let the roots be o, f, v
ot+B+y=1
P=1(2B,=a+y)B=
so middle roots in 3.

a b (o} d

1 1 1 %

abcd abcd abcd abcd
4 0011 001 1 1 1
bed ' acd’ abd’ abc abc ' abd’ acd’ bcd
abc, abd, acd, bcd —»

=
c

W[

C-4. a, b, c,d—;

C-5. 3+%(3+d)+4i2(3+2d)+ .................. +0=8
S=3+3B+d)+(3+2d) + ....oevvrenn. +0 0]
1 3 1 ..
ZS= "+ = B+d+.iiiiiii0 ii
;5= 5t B+d " (i
(i) — (ii) we get
1
3 11 3 20
—S=3+—-d+ S d+..... w; —S=3+
4 4 1
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gS 3+§ S= %+—d 8= 4+—d 8:—d 4=d=9Ans
C6. n a+h =n a+h —ab=1
2 2ab
C-7. If first and last term of A.P. and H.P. are same the product of x terms begining in A.P. and kth term from

end in H.P. is constant and equal = first term x last term
a, h,+a,h_ =ab+ab=2ab=2(25) (2) = 100

14 " 17

C-8.= Leta,b,cinG.P.thenb2=ac then a+b,2b,b+cinHP

1 1 1 Pi _ 1 N 1
a+b ' 2b " b+c 2b a+b  b+c
(a+b)(b+c)—(a+c+2b)b = ab + b? + ac + bc = ab + bc + 2b?
b2 =ac
So statement (1) and (2) is true

310(1J
10 2 510
co g= 3 . 6)_6°3 (25)3 310

ST

c10. s= 5,2, 5.8
A AR
1 3 15 35

-s = — =t — ... 0
2 22 2° 24

S 3 12 20

2 22 22 23
again use same concept S =23

Section (D) :
D-1.=m XxeR
bix 4+ Kl gf2 |, 5 +52¢ gre in A.P
a= (52><+ 5—2)() + (51+x+ 51—x) = a= (52x+ 5—2)() + 5(5x+ 5—x) = (5x _5—x)2 +2 + 5 (5x/2_ 5—x/2)2 + 10
a=12 + (5= 5%)? + 5(5¥2— 52— a>12
D-2. AM = A= a+Tb+° : GM =G = (abc)*®
3
HM = H = 3abc _ 3G

ab+bc+ca ab+bc+ca’

Equation whose roots are a,b,c = x3—(a +b + ¢c)x? + (Zab)x —abc =0
3

= X*-3Ax? + X-G*=0 Ans
D-3= a+b+c+d=2 = a,b,c,d>0
w > Ja+b) c+d) = 1> Ja+b) (c+d) >0
= O<(@a+b)y(c+d)<1 = 0<M<1
D-4.  Taking A.M. and G.M. of number, E, E, 9 9 9 E, ¢
2 2 3 3 3 2 2
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Sequence and Series

/

we get AM.>G.M.

a’bc?

3 17
o 7° [22.33.22] o

Greatest value of a® b® ¢

P:a_+b
2

Section (E) :
E-1

D-5.

E-2.
S=14+2+4+7+11
(i) — (i) we get

O = 1+(1+2+3+445...........

_ o _a+b—2\/aﬁ_
,Q=+ab;P-Q= 5 =

“1 _e-n+ [2-% . (2_1}
n 2 3
S=1+2+4+7+11+ 160 T

310.24
77

3" _ a’b’c?
77 2

5 310.24
= 7—7

or a’b3c? <

[ ]

2

(n-1) term) — T, =T =1+

- Generalterm =T _=an?+bn+c herea=1/2,b=-1/2,c=1

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

n(n+1) on

S0 = ZT" - 12

o - 30.3L 61 30

4

31

+30=4727.5-232.5 + 30 =4525 Ans (D)

30 12

E-3. 1

0, J@+rx)—a+(r-1) x

Z‘l\/aﬂ X +a+( -1

x = (@+m)-(a+{r-1) x) '

1
X | =
z
o))
+
X
|
g
)
_|_
©
x
N
+
Pl
Q
_l_
N
X
|
<
)
+
X
N
+
z
QD
+
w
X
|
g
D
+
N
X
N
+
+
z
o))
+
>
3
|
<e=§e.
)
_.|_
~—
=)
|
e
x
N

-

E-4.

Ja +a+nx

10 10 10
Do(2r-1rr = 2r* = > r? =6050 — 385 = 5665
r=1 r=1 r=1

n
Ans

PART - Il

1. (A)

(B)

Ix®—(1+3+5+
@[2a+(2n-1)d]
= 2 =

+99)x® + ( )x*8 = coefficient x** = =502 = —-2500

3 - 2a+(2n-1)d _

Sh g[2a+(n—1)d]

Now

3—;[2a+(3n—1)d] _ 3[2a+(3n—1)2a} i

N W
o
1l

2a+(n-1)d

n+1

€ S

(D) £, lr, fr?
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Sequence and Series ﬂ_

surface area

2 3
200 r+ 0r . fr2+(r20) =78 = 2(r+r2+1r%) =39 = (2 [%+j—2+§—3j:39

3° 9
30+ 3%+ 7:39 = /Z+3+z:13

2-10/+9=0 = r=1,9 = /r=3and = ¢ >/r
= L A 4=9
3

RN (A) a,xVyzbinAP. &a, XYy, z binH.P.
%%%%i in A.P. ; a, a?b’a_;’a_f’b in A.P,
= ab=xz=y?=2zx=ha
= xz.y? .zx = (ab) (ab) (ab)
= (xyz) (xyz) = a® b®
ab=3 = a=1,b=3
or a=3,b=1

(B) S, =21 A8 U6 ... o S, =214 228 2316 e o0
S = QU4 +28 +3/16 .......... o 25;0
lets, ==+ 2+32 .
4 8 16
1 2 3 n .
Sl = -+ = + — ... (i
" 4 8 16 2mt ®
T . & n-1, n ..(i)
2 8 16 2" 2"
(i) — (ii) we get
S, 1 1 1 1 n
= —+ =+ — +o...
2 4 8 16 Mt M2
! S 1-(1/2) _n
2 41 1-1/2 2"
S;] = E 1-— E - 2_n2 = SI@ =1
4 2 2™
§,=2% =2
© X,y,zarein AP y= X;Z,

or2y=x+z
X+2y—2)(x+z2+z2—-X)(z+Xy)=(X+(X+2)—2) (X+2+2—-X) (2y-y) =2X .22 .y = 4xyz
k=4
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Sequence and Series ﬂ_

147 30
© g=3171-30 . A _ " mi1 U5
m+1 m+1" A, 1+(m-1) 30 9
m+1
m+211 5
= — ==
31 m-29 9
= 146 m = 2044 =m=14
9:2
7
EXERCISE # 2
PART - |
LM X X w1
X, +1 X, +3 X;+5 X015 +4025 A
N X_1X_3 X_5 8 _ 4025
IR R R E Sl
= Xps Xop Xgy venvens » X005 @r€ in A.P. with common difference = ﬁ =d
2
Xy Xpy Xgy wereenes D P =d
2 2b=a+c and b?=tac
case-I
3 1
if b2 =ac and a+c+b== = b= =
2 2
a+c=1 = ac = 1:> (1—c)c=1
4 4
c2—c+ 1=0:> c:1 = a=E
4 2 2
a =Db = c so not valid
case-II
5 _ _1 _ _ R |
b%=-ac and b—E ; atc=1 = ac——Z

(1—c)c=—1 = c2—c—1=
4 4

3m S, +S,+S;+...+S

[21+(n-1)1]S,= g [2.2+(n-1)3]

[2.3+(n—1) 5]

N|S NS

S = g [2.p+(n—-1) (2p - 1)]
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Sequence and Series ﬂ_

So S;+S,+... +Sp:2[2(1+2+ ..... p)+(nN—-1)(1+3+5+.... 2p - 1)]

= {2 . #-ﬁ-(n—l) pz} =np (np+1)  Ans.

2 2
p-1 _ q-1¢en
4. - _jat - Plzkorel k = rP=a
r-1 r-1
5. 452 = 2025 & 462 =2116
= there are 45 squares < 2056

which are left only from sequence of possible integers since 2056 = 2011 + 45
2011" term = 2056

6. x:i,yz 1 =i:a,b,careinA.P.
l-a -b’ l-c
1 1 1 .
= 1- —b,1-carealsoin AP.=> 1 5 are in H.P.
7. fk) > (a,—ay) Za —Zak f(k) = —na f(i) =2 - i= ai = <a>in A.P
r:l f() A-na, A _
ai
1 . A . ! a .
= <—>INAP. = <—-n>InAP. = < > inHP. = <—/>InAP.
a a &_n f(i)
a'i
...... 2
8x  a;-a,cag: ... a,=c = e +a; il & > (a,a,85 ... 2a,)Y" > (2c)¥n
= a;ta,+tagt.... 2a,>n(2c)tn
n(n +1)? :
9.x 12+2.22+ 32+ 242+ 52+ 2.62+ ... n terms = , When n is even
2
12+2.224+ 32+....2. n>=n @:when nisodd n+1 iseven
2
12+2. 224+ 3 +....n2+2. (n+1)2=(n+1) @
124222+ 3+ n2=(n+1) [(”“;2) 2(n+1)} w
10. S-S, ,=2 = T+T =2
2 2
AlsoT, —T,, =2;T,+T,,= (i+1j =257, =2 - go7, = AMED
n 1 1 1+n 1+(m+1)
t 3
n
11. f12+22+32+ ... + 20032= (2003) (4007) (334)
(1) (2003) + (2) (2002) + (3) (2001) + ......... +(2003) (1) = (2003) (334) (x)
2003 2003 2003

= >'r (2003-r+1) =(2003)(334) (x) =  2004. > r— > r?=(2003) (334) (x)

r=1

= 2004 [LZZOMJ —2003. (4007). 334 = (2003) (334) (x)
= X = 2005 Ans.
. =t n(n+1)(n+2
12a D t=S = trZSn_ljtn:Sn_Sn_l:%
r=1 r

1l
5N
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Sequence and Series ﬂ_

1 1 1 n?
13. I== + = + = +...... 0= —
12 2? 3? 6
1 1 1
Let 1—2 + 3—2 + 5—2 o =A
[ 1 1 1 j 1 ( 1 1 1 )
1=l +—=+—=+...... +t = |+t =+=+...... 0
? 3 5 2\ 2¢ 3
2 2
= I= A+ — :Azﬂ:gxn— :>A:n—
4 4 6 8
14. =(-12+22+32+42-52+62+72+82 ... )+ (12+22-32-42+ 52+ 62— 72-82.....) —4(62 + 142 + ..))
=2[22-62+10°-14% + ...... ] {2nterms}
=2[(2-6)(2 + 6) + (10— 14)(10 + 14).....]
=2x(-4)2+6+10+14.....] {2nterms}
=2x(-4)x2[1+3+5+7...]{2nterms}
=-16(2n)% = —64n? = —(8n)?
PART -
1. Let first installment be = 'a' and the common difference of the A.P. be ‘d’
So at(@+d+(@+2d+....... + (a + 39d) = 3600
= 4—20 [2a + 39 d] = 3600
= 2a+39d=180..... Q)
and % [2a + 29 d] = 2400
= 2a+29d=160 ... )
By equations (1) & (2), we get
d=2 and a=51 Ans.
R
2. Area = A, = R? = OB= —
2
2 2 2
So Area A, = r 28 . So Lim (11:R2)+7IR +nR +...0 | =nR? L = 27R?
2 n—o 2 4 1_1
2
I// 3
4
R
\\\__///
2 2 2
Now sum of areas of the squares = 2R? + R, Zi + o, 0 = 2R1 = 4R2
1-=
2
3. a+6d=9;T,T,T,=a(a+d)(a+6d)=9a(a+d)=9(9-6d)(9—-5d)
T,=a+6d=9.
Let A=T,T,T,
dA
—— =9[-45-54+60d]=0 = 60 d =99
d(d)

= d= E Ans.
20
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Sequence and Series ﬂ_

4. Let AP has 2n terms

Sum of odd term = 24 = 2 [a,+a, ,]=24 .. 1)
and sum of even terms = 30 = g [a,+a,]=30 ... (2
21
and a, =a, +—
2n 1 2
21 21

a1+(2n—1)d:a1+?:> (2n—1)d:? ..... 3)
By equation (1) & (2)

a,+a, ,= 4—8and a,+a = &0
1 2n—-1 n 2 2n n
So a1+(n—1)d=ﬁ and a +nd= 30 So d= 8
n n n
Now (2n—1)§: 2—1:> n=4, d:§=§
n 2 4 2
So no. of terms = 2n = 8 and a, = 3/2. Numbers areg 5 ) g .......
5. AP(1,3)={1,4,7,10, 13, 16...... }
AP(3,5)={3, 8, 13, 18, ...... }
AP(5,7)={5,12, 19, 26, 33, ...... }
AP(1, 3) n AP(3, 5) = AP(13, 15) = {13, 28, 43, 58, 73, 88, 103, ...... }
AP(1, 3) n AP(3, 5) n AP(5, 7) = AP{103, 105)
1 1
6. log, x + log, (Jx) + log, (X)¥* + log, ()& + ..... =4 = log, x 2 + log, x + 1 log,x+...=4
log, x =4 = log, x =2 = X=4
1
1-=
2
X% +3X+2 x(x2 +1)
- |+3x- 5 009,
X+2 (X+D(x“—x+D _ x+1
(x=1(log, 3)(log; 4)(log, 5)(logs 2) x-1
4 1 6 1
7.5 +y=—, =— andpB+6=—,B6==—
oty = ek p oEL
. . _ 20y _ 1 . s _ _
Sincea, B,y,0areinH.P. = —— = E isrootof Bx2—6x+1=0= B=8
o+y

similarly y = 25 _ 1 isrootof AX2—4x+1=0 = A=3
B+5 3

8» ar?, 3a.ar®, arare in A.P.d =1/8
3art—ar2=1/8 ....(1) ; ar=a>+21/8 ... (2)

from(a= (=) =—1— ... (3)
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Sequence and Series
9. a,b,careinG.P.=> b?2=ac = (a—b),(c—a),(b—c)areinH.P.
So ! , ! , are in AP. Leta, b, c areg, b, br
a-b c-a b-c r
So bl , 1b’ are in AP. So 2b:b1 !
P b w22 b-br br-2 B_y b-br
r r r r
= 22r :L+i = - 2 =(1+r) = @1+n2==2r
r<--1 1-r 1-r (r+2)
c 4b
= rP+1+4r=0 = ~+1+ — =0 = a+4b+c=0
a a
. . _ 2ab
10. a,a,a, . ... ,a,,barein AP and  a,0,0, ....... g, b are in GP and h= Lo
LAty Bty ;s &t3, _a+b a+b a+b —2n[a+bj 2n
9 % 9% s 9 Onu ab ab ab 2ab h
1. 2P_g G2+3H=48 =  ab+3 222 g = ab+ W _yg
2 a+b 6
= %ab=48 = ab =32 = a=4,b=8.
10-1 = -
12w S:i 552 i53+ ........ oo;S:E ( )+10 21+10 31 .....
13 (13) (13) 9 13 (13) (13)
0 (1
_ 5| 13 13 _5]10 1| 5 |39|_ 65
= — - = — ——|= = |—|= — Ans
9 1_@ 1 1 913 12 9 |12 36
13 13
22 32 4? 5?2 62 .
13w S= 12— — + — — —+=— — —+............ 0 (i
5 52 5 5* 5° ®
1. 1 2° 32 4* 5? .
= - - -y —7 5 T T o0 ...(||)
5 5 5 5 5 5
(i) — (ii) we get
6 3 5 7 9 11
— S=1- -+ — = —+— — —+.. o0 ...(ii
5 5 52 5° b5* 5° (i)
6 1 3 5 7 9 .
——S=— t——-— +t— — —+. 00 (Y
25 5 5% 5°® 5 5° ()
(iii) — (iv) we get
6s (6 2 2 2 2
— | = =1- —+—2——3 I T e o0
515 5 5° 5° 5
36 g, 2] 1 | 364 _Z(ﬁj 2.9225,2_25 pq
25 5 1 1 25 516) 3 36 3 5
+i
5
14. X+ X+ Xt + X, =50
AM > HM
Xy + Xy Fovernnns + Xgp 1
S0 ottt
X1 X X5 Xs0
50
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Sequence and Series ﬂ_

X+ X+ +Xsp o 50
50 R S
Xl X2 XSO
= i-i-i-i- ........ +i > 50
Xl X2 XSO
1
so min value of —+-—+........ +— =50
1 2 X50
15. (8, +3,)*+ (3, +a,) > [(a, +a,)(@, +a,)

2

225
= (ai+a2)(a3+a4) < T

S,(1+8 S,) _ {n(n+1)}2 {“W]

[1+4n (n+1)] 9

16. 5 3 = 5 =9 Ans
S { n(n+1) 2n+1)} (2n+1)
17.= Tn_ =l (22n) 2 ;T”=£|: - 2 ! 2
1+n® +n* 2 |A+n+n%)(A-n+n°) 2 |1-n+n° 1+n+n
relfi1) 11 1M1 1)
2 1 3 2|3 7 2 |7 13
THS l |: L 2 r 2}
2 |1-n+n° 1+n+n
2
Sn: ZTn:E 1-— 1 5 = flll 5
2 1+n+n 2(1+n+n°)
PART - Il
l=a Leta,a+d,a+2d....... are Interior angles
: sum of interior angles = (n —2) n , where n is the number of sides
a=120°,d=5"= E [240° + (n—1) 5°] = (n — 2) 180°
= n2=25n-144 = n=16,9 but n=16
because if n = 16, then an interior angle will be 180° which is not possible. Son =9
2. 1, Iogy X, log, y, =15 log, z are in AP. Let commen diff. is d.
logyx=1+d = X = (y)l+d ; log,y=1+2d = y=(z)t+2d
(1+3d)
-15log,z=1+3d = z=x"
(1*3"] @+ d) @+ 2d)
So = (y)1+d = ((Z)1+ 2d)1+d = X= (X) -15
So (1 +d) (1 + 2d) (1 +3d) =-15
So d=-2= x=(y)1= y=(2)°= z=(X)13= z3=x. Ans.
3. (D) a, +4a,+6a,—4a,+a,=0=> a-4(a+d)+6(@a+2d)-4(@+3d)+(a+4d)=0-0=0
Like wise we can check other options
1 . b
4. — a, b arein G.P. hence az= — or 16a’=b ... (1)
16 16

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : UB0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Sequence and Series

5»

9.%»

10.

1
2a—
a, b, 1are in H.P. hence, b= 6 - _2a ..(2)
6 1 6a+1
a+-=
6
From (1) and (2)
16a? = 2a 2a= | 8Ba- 1 =0 > 48a?+8a-1=0 (@0
6a+1 6a+1
11
= (4a+1)(12a-1)=0 a= ——,—
412
-1 o 1Y 1 _ 1y 1
whena= — ,thenfrom (1) ; b=16 |-=| =1= whena= — thenfrom (1)= b=16| —| ==
4 4 12 12 9
thereforea=—£,b=lor a=i,b=1
4 12 9
We have 1111.....1 (91 digits) = 10%° + 10% + ..... +10% + 10 + 10°
10" -1 _ (10 -1) « 10" —=1) _ 10°* -1 (10" =1
10-1 10-—1 10" -1 10" -1 { 10-1
=(10%+ 107"+ 100+ ... + 1) (10° + 10° + ... + 1)
Thus 111.... 1 (91 digits) is not a prime number
2 2
a+b+c=25 =  2a=2+b =  c2=18b A P NP
2 18) 18
2
= c=12,-24= c=-24 = b= ;_8 =8 = a=5
o2 and ar = 3
1-r 4
ﬂ =4 = 324—4['
1-r 4r
16r2—-16r+3=0 = 16r2—12r—4r+3=0
4r(4r—-3)—1(4r-3)=0 = (4r-3)(4r-1)=0 = r=%,%
(1+%+%+ ..... j F A W2)+ (N2 =D +....) e IN ) d=42 -1
a_[a_,+ak]=2aa,
= @, 1 1 1 seinaP. = A A, A arein AP.
A T2 Q2 Hg

Now

2p
ﬁ _ 7(2::1 +(2p —-1d)

Sp %(Za +(p-Dd)

2a—-d=0 =
if d=2a =
A _=1+2015x%x2=4031

2016

=

fd=0,A=1=A=A, ...

a .
—*1 s constant

ak
a >a_forn>m

= for independent of p

d=2aord=0

A =1,d=2

a = 1 1
= AZOIG

G.P.

increasing G.P.

/\
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Sequence and Series ﬂ_

a, + a,= 66 a3, , = 128
a+arl=66 aart=128 ... (2)
a(l + 1) =66 ... 1

a(66—a)=128 = a?—66a+128=0
(@a-2)(a-64)=0=> a=2,a=64
: m1=32
n n__ —
zaizlze = M =126 = M
i=1

=126
= 64r=126+124=n=6

11. Case - |
r>1
a+arr=ar — r—-rr—-1=0

. \E+1_r_ J5+1

]

2 2

tangent of smallest angle = tan6 =

= | =

- &

&

Case -l

O<r<1 ar
a2:a2r2+a2r4
= rf+r2—-1=0

2o 51, _ |51
2 1

- 2

tangent of smallest angle = tan =r = @
12. b,, b,, b,are in G.P.

: b, >4b, - 3b,

= r2>4r—3

= rP—4r+3>0

= r=1)(r-3)>0

So O<r<landr>3

2017 _q
13. Leta=1,thens, =2017.Ifalthens =—1
a_
but a'” = 2a — 1, therefore, S, = 2a-)_,
a-1
14. H.P.is 10, 12, 15, 20, 30, 60
a=15,b=30,c=60
AP.is 15, 20, 25, ....., 55, 60
sum of all term of A.P. is 10/2 (15 + 60) = 375

15. 2x=a+b .. (2)
y2=ab L. 2
2 ab
z= —— . 3
a+b 3
Xx=y+2 . 4)
and a=5z .. (5)
2
z= 2y = y2 = xz
2X
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Sequence and Series ﬂ_

X=y+2
a+b _ [ab+2...(6)
and a:S@
a+b
= (a+b)=10b
= a=% .. @

9 +b
:Jb . 9% +2
2

= 5b=3b+2

= b=1
So a=9 = X>y>z
16. Obvious
175 (A -: equal numbers are not always in A.P., G.P. and in H.P.
for example 0, 0, O, ........

(B) K0 & —ac-bc=ba-ac = 2ac—bc=ab = p= 2 2
b-c c a+c
consider
a—E,E,c—E inAP. = b-a=c-b = 2b=a+c

22 2
So statemet is false.
© Let numbers are a, b
a,G,G, b or A= a—;b
1 1 2
r= (EJS ;G =a [EJS G, = a.(EJS
a a a
AL Ex
Gf+G§ = .a 'a2 = a2b+ab2 —a+b=2A
Gle 2 b ab
a“.—
a
(D) LetT,,,=ar<and T’, ., = brk. Since T" , , = ar<+ br<= (a + b) r¥,
T", ., is general term of a G.P.
a+b
2 _ 2 atb _ 2 -
18. == = = — use compendendo and dividendo rule

Jab 1 2\Jab 1
a+b+24ab _3 N Ja+b _ ﬁ: 2\a 3 J3+1
a+b-2ab 1 ~ Ja-\b 1 2¢b 3 -1
a _  3+1+23  a _ 243 _ (2+\E) (2+\E) _

= — = - = 5 - = = —7+4\/§ Ans
b 3+1-23 b 2-3 4-3

NgE

19. rr+l)(2r+3)=an*+bn*+cn2+dn+e

I
5N

>

(r+1) (2r + 3) :i (2r® + 5r2 +3r) = 2. n(n+1) +5 n(n+d) (2n+1) +3n(n+1)

r=1 r=1
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Sequence and Series ﬂ_

n(n+1) n(n+1) [6 (n2+n) +10(2n+1)+18]

=m0 {n(n+1) +§(2n+1)+3} = 5 5

[6n2 + 26n + 28] = % [6n% + 26n% + 28n2 + 6n° + 26n2+ 28n] = % [6n* + 32n° + 54n2 + 28n]

azi ; b:%;c:%;d:§ :Z;e:OSoa+c:b+d
12 12 12 12 3

2 32 2 24 . 42

_'C_ = —
3 12 3 12 12

5

so a, b-2/3,c-1arein AP & — =9is an integer

Q| O

6
20.»  Roots are a4, o, O, 0. ; AM. = G.M. = 2.

Hence, all the roots are equal.

21. 6a = (as—az2) — (az — a1)
= = M
6
PART - IV
1 g(n) — f(n) = nn+)(2n+1) n(n+1) _n(n+J 2n+1_1j: n(n+1) 2n-2
6 2 2 3 2 3
_n(n+)(n-1) _ (-1 n (n+1)
3 3
forn=2 (=D 2, (hed) . 1'2'3 which is divisible by 2 but not by 22
greatest even integer which divides w ,
foreveryne N,n>2, is 2
2
2. f(n) + 3g(n) + h(n) = n(n2+1) + n(n+1)2(2n+1) . (n(n2+1)j

- —”(”2+1) (1+ on+1+ —”(n;l)j =(1+2+3+....+n) £2n+2+ ”(”2+ Dj

= foralln e N
Sol. (3, 4)

Let 1t term be a. and common difference is 2;

T,.,,=a+t4n=AGayr= %

Middle term of AP =T

n+1’

Middle term of GP =T

3n+1

._ (@a+4n) a+4n

T.,,=a+2n = T =AT (a+2n)= >

n 3n+1 T on
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Sequence and Series

Educating for better tomorrow

= 2"a+2n2"=a+4n
_ n _ n n n+l
a:4n 2n . 2 — T,.=a+dn= 4n-2n . 2 +4n = 2n . 2 _ 2""n
2"-1 2"-1 2" -1 2" -1
oo oa+dn 2"'n _ 2n
3n+1 2n 2n(2n _1) 2n —l
Sol. (5to7)
Let first term is 'a’
(5) a(1-r?=36
=rcanbe?2, 3,4,7,-1,-2,-5
(6) . Z:H: 7-3a
-r 3
—acanbel, 2,3, 4andpcanbe 4,1,-2,-5
@ art (1-r)¢=ar+t (1-r)2
= (1-n*=1 =>r=2
EXERCISE # 3
PART - |
1w (©
S, =cn? ; S._,=c(n—-1)2=cn? +c—-2cn
T,=2cn—-c : T.2=(2cn—c)*=4c?n? + c* — 4cn
2
Sum=xT2= 4c” . n(n+1(2n+1) + nez—2¢2n (n + 1)
2c’n(n+D(2n+1)+3nc® —6¢°n(n+1) _ nc’[4n” +6n+2+3-6n—-6] _ nc?(4n®-1)
3 3 3
100
2w Y|k -3k+1) S, |
k=2
fork =2 |(k?—3k+1)S,|=1
§| k=1 k=1+1|
Slk-2) 1 (k=1 1
12001 1 . 1 _ 1 _ 1
Sk=-3)! (k=2) ! (k=2)! (k=-1)!
100 1 1
kz_;:((k—s) I (k=1) !J
_ 1 1 1 1 1 1 1 1 1 1 1
S=1+1-=|+| ——= |+ === |+ === |+ === |+l — ——
2! 1! 3! 21 4l 3! b5l 4! 6! 94! 96!
+ (i_ij+(i_ij+ A1, 11
95! 97! 96! 98! 97! 99 | 98! 99!
2 2 2
:100+ 11 :100 +3_@:100 +3_@:3
100! 99.98! 100! 99! 100.99! 99!
3. a, =15
ak+—2a“ =a_ fork=3,4,..,11= a,,a,,....,a,arein AP a,=a=15
a+al+.+a - 90 (15)* + (15 +d)® +....+ (15 +10d) — 90
11 11
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Sequence and Series ﬂ_

= 9d?+30d +27 =0 = d:—3or—§

Since 27_2a2>03 a2<2_7:> d:_ngl_lwzo
2 11 2 11
5n
—[6+(Bn-1)d
s, e+(Gn-1d

S

n .

n g[6+(n—1)d]

_5l6-d)+5nd] . 4 _ o 4o
[(6-d)+nd] '

4. -
Sn

Now if d = O then a, = 3 else a, = 9 for single choice more appropriate choice is 9, but in principal,
guestion seems to have an error.

a,=3+6=9
5. AM. > G.M.
1 8 10
¥+¥+§+ 3+73+1+a +a >(i i iiilaaalo}l/&
s - E R
is+i4+%+1+a8+a1°28(1)1’8
- a a a
- . 1 1 3 3 10_
= minimum value of —+—+—+1+a’+a =8, ata=1
a> a a
. 1 1
6. Corresponding A.P. = ,.....cccoveeennnne. — (20% term)
5 25
i:l+19d = d:i(jj = 4 an<0
25 5 19 \ 25 19x 25
1__ 4 «mn-n<o - 195 ch_1 =n>24.75
5 19x25
4n K(k+1)

7m0 S = Y (-1) 2 K =-12—22+ R+ 4B -6+ T2+ B+

n
k=1

(3 —1)+ (B =22+ (1752 + (82— 62)..... =2 [4+6+12+14+20+22+.....]

2n terms

=2[(4+12+20...)+(6+14+22 .......)]

n terms n terms
= 2{2(4x2+(n—1)8)2(2x 6+(n+1)8)} =2[n(4 +4n—4) + n(6 + 4n — 4)]

=2(4n? + (4n + 2)n) = 2(8n? + 2n) =4n(4n + 1)
(A) 1056 =32x33 n=8

(B) 1088 =32x34

(©) 1120 =32x35

(D) 1332 =36x37 n=9

nin+1)

8.» Numbers removed are k and k + 1. now k—(k+1)=1224

=>n?+n-4k=2450 = n?+n-2450=4k = (n+50)(n—-49) =4k =n >49
Alternative
To satisfy this equation n should be of the form of (4p + 1) or (4p + 2) taking n =50
= 4k =100 = k=25
k-20=5
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Sequence and Series ﬂ_

Now if we taken =53 = k=103 = n<k
S0 not possible. Hence n > 53 will not be possible.

2
9. Letb = ar, c = ar> = r is Integers. Also %: ar+2a+arr=2ar+6=a(fr—-1)?=6
2 — p—
= rmustbe 2 and a = 6. Thus 22 14 _ 36+6-14 =4 Ans.
+1 7
Z[2a+6d]
10. i=£ﬁ—:— Given130<a+6d<1407(L32):£
s, 11 E[2a+10d] 1i(a+5d) 11
7a +21d = 6a + 30d = 130<15d <140 a=9d Henced=9 a=381
Alternative :
Letthe APbea,a+d,a+2d, ....wherea, d € N Given S1. = 6 and 130 <a+ 6d<140..... (2)
11
Jeared o i aq 6 99d
-2 0 =2 AR O 1545 + 462d = 132a + 660d = 22a = 198d = a= — = 9d
11 11  22a+110d 11 11
?{2a+10d}
2 = 130 <9d + 6d < 140 = 8.6<d<93
: d=9
1/3
11. 4ax2+£21:> y:4ax2+1:y’:d—y:Bax—iz:O:x:(ij
X X dx X 8a
3 1/3
jf(x):4(xx +1: l/2-i-:|l.l3 :>§(ij :>0Ll’321/3:>0ﬁ2i
X 1/8(8a) 2 \ 8a 27
12. log, b,, log.b,, log b, ...... log.b,,, arein A.P. b, b,, b, ........... , by, arein G.P.
Given : log,(b,) —log.(b,) = log (2) = E—Z =2 =r (common ratio of G.P. a,, a,, a,, ......... a,, are in AP,
1
a=b =a b, +b,+b, +........ b,=t,S=a +a,+ ... +a,
51 51
t = sum of 51 terms of G.P.=b, = b, (r 11) = a(i 1 L) a(2% -1)
r_ —
51 51
s = sum of 51 terms of A.P. = = [2a, + (n—-1)d] = > (2a + 50d)
Given a_ =b,, a+50d=a(2)* 50d = a(2%°— 1)
Hence s = a%l [2%°+ 1] = s = 61(51.249 +5?1j
51 53 [47 2"%5]
s :2(4.249 +47.2% +?j =s= a£(251—1)+47.249 +?j s-t=a 2
Clearly s > t
a,=a +100d=a+2a2%-2a=a(2*-1)b,, =b, r®=a.2%Hence b, >a,,
a+2d
a
13. a+d
%a(a +d)=24 = a@+d)y=48 ... Q)
a?+(@a+dP=(@a+2dy? > 3d?+2ad-a?=0 (3d-a)a+d)=0
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Sequence and Series ﬂ_

= 3d=a (v a+d=z0) = d=2 a=6sosmallestside =6
14, P={1,6,11, ........ }
Q={9, 16, 23,......... }
Common terms: 16, 51, 86
tp=16+(p—-1)35=35p—-19< 10086 =— p<288.7
~nPu)=nP)+n(Q)—n(PnQ)=2018 + 2018 — 288 = 3748
15. First seriesis {1, 4, 7,10, 13,........ }
Second series is {2, 7, 12, 17, ....... }
Third series is {3, 10, 17, 24, ......... }
See the least number in the third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5.
= 52 is the least number of third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5
Now, A =52
DisL.C.M.0f(3,5,7)=105= A+ D =52+ 105 =157
PART - Il
1. a, +a,+ ... +a,=4500 notes
a +a,+..+a,=150 x 10 = 1500 notes = 4500 — 1500 = 3000 notes
a,ta,+... +a = 3000 = 148 + 146 ...... = 3000
[2x 148 + (n—10 — 1) (—2)] = 3000 = n =34, 135
a,, =148+ (34-1)(-2) =148 -66 = 82
a,, =148 + (135 - 1) (-2) = 148 — 268 = — 120 < 0. so answer in 34 minutes is taken
Hence correct option is (1)
2. a =Rs. 200 ; d=Rs. 40 = savings in first two months = Rs. 400
remained savings = 200 + 240 + 280 + ..... upto n terms
= 2 [400+(n—1) 40] =11040-400 = 200n + 20n? — 20n = 10640
20n? + 180 n—10640=0 = n2+9n-532=0
(n+28)(n—-19)=0 = n=19
. no. of months =19 + 2 = 21.
3. LetA.P.be a,a+d,a+2d,.....
a, +a,+ ... +a,, =o = % [2(a +d)+ (100 — 1)d] =« ()
100 .
anda, +a,+a, +...... ta,=p = - [2a + (100 - 1)d]=p ... (i)
on solving (i) and (i) d= “=P
10
4 T 77 777 1 11 111

—t——t——+ ... +upto20terms =7 | —+—+——
10 100 10 10 100 10
7 [9 99 999
= + +

~ 9 |10 100 1000

7 (1_ij+£1—i2]+(1—i3j+ ..... up to 20 terms
9 10 10 10

+ up to 20 terms}:

/\
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Sequence and Series ﬂ_

A (1Y
A o ) s Pt e

=7
9 g L
10
5. Let s =(10)° + 2(11)* (10)® + 3 (11)2(10)" +..cevrrvrrrreeaannnn. +10(11)°
.S % = (11)* (10)% + 2(11)2 (10)" + ..o +9(11)° + (11)
substract(1 - i’—é’} s =(10)° + (11)* (10)® + (11)2 (10)" + ..coerevneee +(11)° — (11)%*
10
10° 41— E 10 10
1 il (11)w 1 10° {10 —11 } 10 (11)0
10 1— 11 10 10" ) —1
10
=>- % s=-10%+ 11%°—170 s =10u"
given 10* = k(10)° k =100
6. a a, arz G. P. ; a 2ar arz A, P.
Lar=a+ar ; 4r=1+r?
rP_4r+1=0 : r=4+22\/§ =2+ 43, 2-3
Butr>1 r=2+ \/3_’
(+n

7. M= ——
2

(,G,,G,,G,,narein G.P.
1

1 1
n\4 n)2 n )4
o S 0

G +2G4+ G,
2 8
=x Daop L ypax I
4 2 I
= n + 2/°n? + /n®
=nl (2 +2nl + n?)

=nl(¢ + n)?
=4mn/
n*(n +1)?
- 4
8. T = —
1
T == (n+1)
7 D)
1
T == [n+2n+1]
4
Sn = Tn
n=1
S, % [—n(n+l)6(2n+1) +n(n+1) +n}
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Sequence and Series ﬂ_

n=9
S, = L [M +9><10+9}: L 285+90+9)= 8% _gp
4 4 4
9. a+d,a+4d,a+8d —» G.P
(a + 4d)? = a? + 9ad + 8d?
= 8d?=ad = a=28d

9d, 12d, 16d — G.P. common ratio r = % :g

8\ (12) (16Y (20 (24) 8 12° 16° 20> 24
10. Sl == = = Sttt e

5 5 5 5 5 5 5 5 5 5

(4n+4)2 1 & 2 6L ,
=——>S =—>»16(n+1)° = — n“+2n+1
N 52 . 52 nZ:;‘ ( ) 25,,2:1( )
_ E 10x11><21+2><10><11
25 6 2
11.= 225a? + 9b? + 25¢2 — 75ac — 45ab — 15bc =0
(15a)? + (3b)2 + (5¢)2 — (15a)(3b) — (3b)(5¢c) — (15a) (5¢) =0

T

+10 |= E><505 =§ m=m =101
25 5

%[(15a —3b)2 + (3b —5¢)? + (bc — 15a)?] = 0

15a = 3b, 3b = 5¢, 5¢ = 15a
ba=b,3b=5¢c, c=3a

a b c

1 5 3
a=A,b=5)c=3\

a, c,barein AP

b, c, aare in AP

12. f(x) =ax2+bx +c

f(x +y) =f(X) + f(y) + xy
a(x+y)2+b(xty)+c=ax?2+bx+c+ay?+hby+c+xy

2axy = c+Xy VX, yeR
(a-1)xy—-c=0 Vv X, yeR
= c=0,a=%a+b+c:3
l +b+0:3b:§
2 2

1 5 & 18, , 5L 1 10x11x21 5 10x11
Sf(x)= =x2+ =X fN)==Y»nN"+=>» n=> =x +—=X =330
=3 2 n;() 2;:;4 2;:;4 2 6 2" 2

13. The given quadratic equation is
n+x(1+3+5+....... +(2n-1))+(1.2+23 +....... +(n-1).n)—10n=0

n(n* -1)
3

2_ a
-10n=0 = X2+ x(n) + (" =Y) —10=O<
p

= nx2+ x(n?) + 3

n®-1

(a—p)?=1 = (a+p)?—4op=1 :>n2—4{ _10J=1:n=11
14. artastastaiz+ ... + as9 = 416
a1 + (a1t 4d) + (as+ 8d) + (ast+ 12d) +........ + (a1+ 48d) = 416
13 a1+ 4d( 142+43+...... +12) =416
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Sequence and Series

/
4dx12x13
+

13 a =416

13a1 + 24 x 13d = 416

ar+24d=32 ag+as= 66 ar+8d+ai+42d=66

2a1 +50d =66 ar+25d =33 d=1 a1=8

a? + (a1 +d)2 + (a1 + 2d)2 +

17aZ +d(12 + 22 +

16><17><33+2><8><1><16><17
2

17x64+8x11 x17+8 x11x17=140m

17x16+22x17+2x16 x17=35m

272+ 374 +544=35m

17 x 64 + =140 m

+ (a1 + 16d)2 = 140 m
+16) = 140m

1190=35m = m=34
15. 12+222+32+242+52+ 2,62+ .....
A=12+22%2+ ... +2.202
=(12+22+ ... +20%) +(22+ 42+ ... + 20?)
_ 20.261.41 + 4.10.161.21: 20.21 {41 + 22} = 70 x 63 = 4410
B=12+222+ ... +2.402
=(12+22+ ... +402) + (22 + 42+ ... + 402
_ 40.41.81 + 4.20.21.41 _ 40.41 (81 + 42) = 40.41 x 123
6 6
=20 (41)? = 33620
B — 2A = 100 — A = 336208820 _ 24800 _ 248
100 100
16. This series can be written as
2 2 2 2 2 2 2 2 2 2
3(1)+6(1 +2 )+9(1 +2°+3 )+12(1 +2°+3°+4 )+ _____
3 5 7 9
- 3 2e2e@+ )
(2r+1
T = 3r rr+21)(2r +1)
" (2r+)) 6
1
T = > r’(r + 1)
2
sumofnterm »'T, = 1 (Zr3 + 2r?) = 1) (n+Y) + n(n +3n +1
i1 2 2 2 6
2
hence sum of 15 term = 11(15 . 16 +15'16'31 -1 [14400 + 1240] = 7820
2 2 6 2
17. 5, 5r, 5r2 sides of triangle,
5 + 5r > 52 o (1)
5+ 5r2> 5r ...(2)
5r+5r2>5 ...(3)

from (1) r2—-r—-1<0, (1)

i

)

2 2

OrG[L—*E,“*EJ

(%)
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Sequence and Series ﬂ_

18.

19.

20.

21.

22.

23.

from (2) , (2)

Pr-r+1>0=reR ....(8)

from (3), (3)r2+r—-1>0so, {r + 1+ %J(r + 1- \/gJ >0re [—w,—ﬂ)u(—l_—\/g@o] ...(6)
2 2 2 2

from (4), (5), (6), re [_12\5,12\5} now check options

Natural numbers between 100 & 200.

101, 102, ...., 199.

Either divide by 7 or divide by 13.

(sum of numbers (divide by 7) + (sum of number divide by 13) — (sum of number of divide by 91)

o 2 14x15 8x9
2(98+7r)+2(9l+13r)—(182) = (98><14+7.Tj+((91><8)+13>< 5 j—182
r=1 r=1

=1372 + 735 + 728 + 468 — 182 = 3121

ai, az, as, ..... asoin A.P.
as=2 .. ar+5d=2
a1 a4 as = ai(as + 3d)(a1 + 4d)
= ai1(2 — 2d)(2 — d)

—2((5d = 2)(d - 1)(d - 2))
—2(5d% — 172 + 16d — 4)

OA  o(15d2— 34d + 16)
d(d)

= —2(5d — 8)(3d - 2)

2/3 8/5
. 8
Maximum occurs at d = E

Letb = ar, ¢ = ar?

Hence 3a + 15ar? = 14ar

15r2 - 14r+3=0

15r2—-9r-5r+3 =0

(Br-1)(br-3)=0

1 3 1

r==,= = r==
3 5 3

AP is 3a, Za, Ea, F- I

3 3

= 4t terms is a
(49)"° -1 _ ((49)% +1)(49% —1)
48 48

1-x 1+X X -X
f(x):(z +2 2+3 +3 J

Using AM > GM
f(x) >3

LetGPis a, ar, ar? ........
100 2,200
ar<(r -1

E Ay, —astas+t ... az1 = 200 :>¥

= 200 (1)
- r’—1

/\
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Sequence and Series ﬂ_

100 200
ZaZn —axtast....... azoozlooza‘r(rz—ll):l
re —

n=1

Form (1) and (2) r=2
add both

Saxtazt ... azo + a1 =300 = r@+ ....o....... azoo) = 300

200
Da, = @ =150

n=1

00 (2)

24, y =1+ c0os20 + cos*0 + .......
:y:%:lzsinze
1-cos“0 y
X = 1 — = 12 = €0S20 = x :>1+x=1 =y(l-x)=1
1-(-tan“0) sec“0

HIGH LEVEL PROBLEMS (HLP)

PART - |
1. T =a+(m-1)d=2 (D)
T =a+(n-1)d=3 (2)
T,=a+((P-1)d=5 (3)
(2)=(1) _ n=m _ -2 . Not possible.
®- ~p-n  B-B
2. Let a denotes first term and d common difference of the A.P. then a,, the k' term of the A.P.
a=a+k-1da +a,+taz+...+a,=a, ., +ta, ot ...t a,,,
2S. =S, .. %[2a+(m—1)d]=m+n [2a+(m +n—1) d]
2m _ 2a+(m+n-1) d _ nd nd _m-n !
= =1+ = =— ... ()
m+n 2a+(m-1) d 2a+(m-1) d 2a+(m-1) d m+n
pd m-p , L .
similarl = — .. ii divide (i) by (ii
Y Sarm=nd “map (i) by (i)
n_m-n m+p N (m+n)(m-p) _ (m+p)m=-n) _ (M+n)(m-p) _ (M+p)(m-n)
p m+n m-p p n mp mn

(m +n) (i—ij =(m + p) (i—gj Hence Proved
m p m n

3. a=A+(p-1)d ~  g=22P b=A+(q-1)d
P-4
s:_p;q A+ @+a-1d= 23 A+(p-ndra+@-Dd+d
= P i phedl= p+q{a+b+—a_b}
2 2 p-q
. p 2a
4, Given = [2a+(p—-1)d]=0. so 2a+(p-1)d=0 = d=-
2 (-1
Now sum of next g terms are = sum of (p + q) terms of this A.P.
=3 patpra-na= A parp-narag = g0 =- 2BV (p“i) d
p_
y y y
5 a+be 1= b+c e 1= c+d e i1 2a _ 2b _ 2c
a—be’ b-c ¢ c—-d ¢ a-b & a-c €& c-d ¢
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Sequence and Series ﬂ_

y
1—b € :1—EeV:l—9eV = E:S:Q = a, b,c,darein G.P.
a b c a b c
6. Let first term of AP = a and common difference = d
% [2a +9d] = 155 = 2a+9d =31
GP firstterm = a’ and commonratio=r a’'+ar=9=a'(1+r)=9givena=r and a' =d
= 2r+9a':31:>2r+9.1i:31: 2rr—29r+50=0= r=2, 25/2.
+r
(i) if r=2, So a=2 = a=3=d
- 25 25 9 2
f r=— a= — a=— =—-=d
@iy i = > = 27 3
2
So the series 3, 6, 12......... secondZ , 25 , 625
3 3 6
7. () 1,(2,3),(4,56,7),(8,9, ...... ,15) ....
Number of terms in n" group = 2"~ 1; 1st term in nth group = 2n-1
n-1

So, Sum of terms in N group =[22"-1+(2n-1_1)1]=2"-2[2"n+2n-1_1]

(i) 1),(2,3,4),(5,6,7,8,9) ; 1st term in n'" group let T,
1 2 5 10
- Y4
1 3 5
N\
2 2
T,=a+bn+cn? = T, =a+b+c=1 ()
T,=a+2b+4c=2 o (1))
and T,=a+3b+9c=5 v (11))
a=2,b=-2,c=1 On solving (i), (ii) and (iii), we get
So Istterm is T, = (2 — 2n + n?). Number of terms in n™" group = (2n — 1)

sum of terms in n™™ group ZnT—l =[2(2-2n+n2) +2n-2]

=(2n-1)[n2-n+1]=2n8-2n2+2n—-n2+n-1 =n3+ (n-1)3

8. a, A, A, b—AP. = A +A,=a+h.
a,G;, G,, b—> G.P. = G,G,=ab
a, Hy, H,, b — H.P. O . .. ]
a+b H +H,
— A +A, :Gl G, :>i:£ +d l:l+3d = a-b =
H+H, H H, H a b a 3 ab
1 _a+2b 1 _ 2a+b 1 _ (a+2b) (2a+b) N GG, _ (a+2b) (2a+h)
H,  3ab , 3 ab HH, 9a’b? H H, 9 ab
n+1
9. T, =k2mlkandS =|—= (2" -n-2
: = (222 (2 -n-2)
Now, S =>k2"*=2m1 ¥k 2%, s =2" 2 .{1—%— ”1} (sum of A.G.P.)
k=1 k=1 2" 2
n+1 el _ 1 n+1 _ _
—=| (2™ -n-2)=2.2m"-2-n] = —= =2 = n=7
4 4
10. Let G, be the geometric mean of G, G,,.......... G, = G, = (G, G,...G )

=[(a)(a,a,nNv2(a,.ar.a,?)e.. (a,.ar.a;rr?..am-Hfn
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Sequence and Series
(n =1)n
where r is the common ratio of G.P. a,, a,, .....,a,. = [(@,.a,..n times) @™ ¥ r®*. ¢ 2 "
1{@} " [ oot a+a,+...+a, _ a(1-r")
= a.|r* 2 =a, [r * |. Now, A, . no= 2L
L n n (1-r)
_ n-1
and H = n _ - 1n - _a n(l rz r
1 i+i = (1++...+ "‘J -f
a, a, a, a, r r
: a,(1-r") _an (1-r) ! 2 - o2 k-1
Again A .H =2 x -2 =a r" =|1AH = a; r
g n n n (1_r) (1_rn) 1 l]:[l k" 'k E( 1 )
n(n — 1) n-1
=(@. a.. n times) x (r0.rlr2 -1 = gt 20N _gh 2 = [a r 4"
1/2n
=[G, "= G, = {H AKHK} = G, = (A A, ... A HH,..H)V2n
k=1
11. 2b=a+c ... (2)
2 pr
q= <P )
p+r
andb2qg2=acrp ... 3)
2 2 2 2
So (a+cj [2 prj - acrp _ e+ _ (a+o)
2 p+r pr ac
= E+ L+2:E +E+2 = E+L :E+E Ans
r p c a r p c a
2 2 2
12. a+B:i2 iz = +B: 2+E _E:b 22ac
o B B a c
= —bc? = ab? - 2aZc =" ab? + bc? = 2a’c =3 b + &= e
c a b
So 3,3,9 are in A.P = 3,9,3 are in H.P
a b c c ab
13. b= 26‘C;c2=bd,d:ﬂ ; ab + bc = 2ac
a+c 2
ab _ 1( ab j
= ; == +e
2a-b 2\2a-b
_ ab ¥ b( ab a’?  b(ab+2ae—be
from c? = bd =— +e ~ ==
2a-b 2\ 2a-b (2a-b)* 2 2a-Db
2
2ab___ab _o _ epa—by=2atb-abRa-b) =  e(2a-b)=ab?
(2a—b)* (2a-b)
14, X+y+z=15 ... 0]
a, XY,z barein AP
Suppose d is common difference d = b-a
_ b-a b+3a  2b+2a _ 3b+a
X=a+ = VY= and z =
4 4
on substituting the values of X, Y and Z in (i), we get
6a + 6b - 15
a+b=10 .. (i)
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Sequence and Series ﬂ_

15.

16.

1 1 1 _5
—+= + === . (iii)
X Yy z 3
and a, x,y, z barein H.P.
E,l 1 ll are in A.P
ax y z b
11
1 1 b a 1 1 2(1 1 1 1 3(1 1
== + , — = 2 +—| === d=s == +=-| ==
X a 4 y a 4 a z a 4\b a
- 1 11
on substituting the value of =, =, = in (iii), we get
X Yy z
3 .6(1 1 5 3 3 5 1 1 _10 .
-t == = —t— =— = -+ - == (iv)
a 4\ b a 3 2a 2b 3 a 9
By equations (ii) & (iv), we get
a=9,b=1 or a=1b=9
Let n HM's between a and c are H;, H,, H, , ..... H,
lii ...... il are in A.P.
a H H, H, ¢
suppose 'd' is common difference of this A.P.
l:l+(n+1)d = d= L (l_}j
c a n+1) (c a
<o 1_1. ( j nc+a H, = (n+1) ca
H a (n+1) (n+1) ca nc+a
and 1 _1,..n ( j c+na H, _(n+) ca
H a (n+1) (n+1) ca c+na
H,—H —ac(n+1){ S =ac(n +1) (@-c) (-1
nc+a c+na (nc+a) (c+na)

ac (n°-1) (a-c) .
H-H=—"-"——>F———— ... i
1" n2ac +n(@® +c?) +ac U
. nis a root of x2(1 — ac) — x(a?2 + ¢ — (1 + ac) =0 we have n?(1 —ac)—-n(@2+c?3)—-(1+ac)=0
= nfac+n@2+c?)+ac=n2-1) ....... (i)
‘ from (i) and (i), we get So H,-H,=ac(a-c) Ans.

0] b2c? + c?a? + a?b?>abc (a + b + ¢) = (bc — ca)? + (ab — bc)? + (ca—ab)?>0
b2c? + c?a? + a?b?>abc (a + b + ¢)
2 2 2
If a, b, X, y are real number and x, y > 0, then a b— > M ......... (i
X Yy X+Yy
as on solving it we have (ay — bx)2> 0
Similarly, we can extend the inequality to three pairs of numbers

2 2 2 2
e, X ,b ¢ (@tbrc)
X y z X+y+2z
Now we use this result to following questions
2 2 2 2
(i) As a ., b L. ¢ __a N b L _C S (a+b+c)
b+tc c+a a+b ab+ac bc+ba ca+cb 2(ab+bc+ca)

2
(a+b+c) >§

Now, we have to prove that ————>
2(ab+bc+ac) 2

or a?+b2+c?2>ab+bc+ca = (@=b)2+(bb-c)2+(c-a)3?=>0
R T T ) 2 S Y S ) S VS O S ) N C )
"7 a+b  b+c c+a 2a@+b+c) a+b b+c c+a a+b+c

/\

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005

R ®
esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : UB0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Sequence and Series

17. AM. =G.M.
Xy =Xy = Xg =X, = 2.

/

18. Let

1
sb,= 2 [(b+b7+bi+

2Xb, =3b 22+

\E:bl; anz—lz

nin-1)

a,—-(n-1) =b,
3 _ n(n-3)
)] 2

_n(n-3)

b,; Ja;,-2=b,;

_0=3) . oyp =3br4n

2

Sb2-25h, +31=0

=
=

b,—1=0
b,—1=0

hence a, =n

n-1

19.

1
i=1 ]

Sum 8(1—i 1 1

1 1 1

20.

1 1
( 1/2+y1/2) (Xzz+ygzj y

21. 2a,=a+a,

10
Z & &, &
i1 2a,,
SS

n n-1

22. — +t——
123 234

(a,+3a,)?<0 S

3 9 27 81

a,=(x)? + (y)?;b,= ()2 -

I+ Za|a|+2 ZI(I + 2) - |: 6 2

+;; Sn = Z—
n(n+1)(n+2) ar(r+(r +2)

2
D (b,-1’=0b,-1=0
i=1
b2=a,-1=1 =
b2=a,-2=1 =
100

da, =1+2+3+..

i=1

=

a,=2
a, = 3 and soon

..+ 100 = 5050
8

7' 81

488

j:ﬁ (81-27+9-3+1)=
81

L

95

10x11x21 2><10(11):| _2[385+110]—4—
> 2

1
- ,;(r+1)(r+2)

n+1

1
Now Z‘lr (r+(r+2)

r=1

1 F_ 1 }_ dfg 2 1
2 (r+) |r r+2) 2| = 1r(r+1) S +D(r+2)

4202 R

“ljn__n j_n
2|n+1 2(n+2) 2
1

B
n+1 2(n+2)

Noan:(n+1)E BES— (i1
2 |[n+1l 2(n+2) 2 n+2

nn+l) n

2n° +4n-n>-n-2n_ n*+n _ n(n+1)

_n
2 4n+2)

_ 3"x5"
(5n _ 3n )(5n+1 _ 3n+1)

1 3 3?
1= _(5 3 5 - 32]

23.

n

2(n+2)

4n+2) 4(n+2) 4(n+2)
3n

l . 3n+1
2 5I’1 _ 3n 5n+1 _ 3n+1

_ 121 ¥ 3
’ 2 25232 5°_33

T =

; n

Resonance”®

Educating for better tomorrow
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Sequence and Series ﬂ_

24,

25.

26.

27.

1 3n 3n+1
T = = —
n 2 [Sn _ 3n 5n+1 _ 3n+lj

n+l
s, = 1{13_} 5,23

2 2 5n+1 _ 3n+l
Radius of first circle = R Let Radius of second circle be = R’

% = cosec i OB=R cosecg
BA 2 2
oB’ o | , (0] ]
Now ———— = CO0Sec — = OB'=R'cosec — =OB+R +R
A B 2 2
— R +R cosec = +R'=R'cosec > = R(1 + cosec a/2) =R' (cosec /2 —1) = R'=R M
2 2 1-sina/2

1+sinoz/2j2

if radius of the third circle be R", then similarly R" = R -
1-sina/2

(1+sm a/2j 4

SOR+R' +R"+ .. nterms = R 1—S|.noc/2 -R 1—S-In(x/2 1+S!na/2 1
1+sina/2 5 2sina/2 1-sina/2
1-sina/2

(a+b+c) 3 — (ab +bc +ac)®=abc (a+b +c)....(>0)

3 1.1.1
a b c
Now consider the polynomial p(x) = x3 + mx2 + nx + p, with roots a, b, c, then have a + b + ¢

=-m;ab+bc+ca=n ;abc=-p usingthese values equation (i) becomes n3=m3p ...... (i)
3

Hence, if m = 0, then equation p(x) = 0 can be written as x3 + mx2 + nx + n_3 =0
m

Given (abc)?3 =

or m3x3+m*x2+nm3x +n3=0= (mx +n) (M2x2+ (M3-mn) x+n2) =0
. n . "
It follows that one of the roots of p(x) = 0 is x,= —— and other two satisfy the condition x,x; =
m

= X12 = Xy Xg
Thus the roots are the terms of a geometric sequence. If should be noted that m, n = 0 as in this case
x3 + p = 0 cannot have three real roots.

(n D

t =S, -S,, = %(an +on+13) - "D on_12+9(n—-1)+ 13}

G)IH

[2n®+9n?+13n-2(n-1)3-9 (n—-1)2-13(n - 1)] = (n + 1)? ,ZZ m_; (F—m]

(x+[3:_Tb , aB:§:>(oc+[3),a2+Bz, a + B3 are in G.P then (a? + B2)2 = (a + B) (o + B%)

2_
= 2022 = aB3 + Pad = af [o2 + B2 — 20 B] = 0 soaﬁ(a—ﬁy:o:%.w:o,aio: c-A=0
a

/\
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Sequence and Series ﬂ_

28. S, =(1+2T)1-T) - T,=(1+2T)@1-T)
1
T,=1-T,+2T,-2T2 =  2T2=1 > T=5
S,=T,+T,=(1+2T)(1-T,) = T, +T,=1-T,+2T,-2T}
1
T,=1-2T; = 2T22:1—ﬁ
TZZZ\/E—_1 = T22:2—\ﬁ = a=4,b=2 = a+b=6
2\2 4
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