MATHEMATICS Sequence & Series

Bl Exercise-1 |

Marked Questions may have for Revision Questions.

OBJECTIVE QUESTIONS

Section (A) : Arithmetic Progression and Arithmetic Mean
A-1. Sol. a=4,d=-3=>tis=a+14d=4-42=-38

A-2. Sol. Firsttem a = 7, last term /= 102
common differenceld =5

{=a+(n-1)d
> 102=7+(n-1)5 > n=20
A-3. Sol. First term in the given series is 2 and common difference is 4.
~a=2,d=4

Th=a+(n-1)d
Tiw=2+18x4=74

A-4. Sol. Given A.P.is 4,9, 14, ....,, 104
Herea=4andd=5
4+(n-1)5=104 = n=21
so middle term is Tu
Tu=4+10x5=54

A-5. Sol. first term a = 10, common difference d = 2
20

Sw= 2 [-20 + (20 — 1)(2)]= 180

A-6. Sol. We have to find the sum of numbers lying between 10 and 200 which are divisible by 7.

Here first number is 14 and last number = 196
common differenced =7
» 196 =14+ (n - 1)7
= n=27
27

~sum of numbers = 2 (14 + 196) = 2835

A-7. Sol. All positive even integers less than 200 are 2, 4, ...... , 198
Herea=2,d=2,Th=2+(n-1)2=198
196
= n-1= 2 =98
n=299
positive even integers which are divisible by 6 are 6, 12, 18, ....., 198

Here no of integers is 33
So sum of even positive integers, less than 200, which are not divisible by 6 is
2+4+6+...+198)—-(6+12+ ....... +198)
99 33
2 (198+2)— 2 (6+198)
100 x 99 — 102 x 33 = 6534

x-1 x-2 X-3 1
A-8. Sol. Equationis X + X + X 4+ + X =3
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MATHEMATICS Sequence & Series

There are (x — 1) terms

(x 1) [X_—hl}
Sosum= 2 X XJ_-g3

(x=1)

= 2 = 3
> X—-1=6 => X=7
A-9. Sol. Sum of n terms of A.P. is An2 + Bn and common difference is two times coefficient of nz i.e. 2A
n

Sh=nza+ 4 (n-1)d

[a . gj nd

=Nz - 4
d

- common difference 2A = 2a + 2

d
~ lkov[rj2A =2a + 2

A-10. Sol. Numbers a, b, c, d, e are in A.P.
we have to finda—4b + 6¢c—4d + e
here by properties of A.P.

ate=b+d
2c=b+d
S0 given expressionis (a+e)—4(b+d)+6c=(b+d)—-4b+d)+3(b+d)=0
A-11. Sol. ar+as+aw+ams+an+ ax=225
= 3 (a1 + ax) =225 (- sum of terms equidistant from beginning and end are equal)
= aataxs=75
Now acta+ ... + azx + az
24

= 2 [ai+ax]=12x 75=900

1 1 1
A-12. Sol. g+r +P P*Q grein AP
2 1 1 p+2q+r

r+p- q+r ., p+q - (q+r)(p+q)

2(pg+ Q2+ rp+rg) =rp +2qr+r2+ p2 + 2pq + pr
= 202 =12+ p2

pz, gz, rz are in A.P.

A-13. Sol. Let Tn of first A.P. be identical with Tm of second

3n-1 =2m+10or3n-1-5=2m+1-5

or 3(h—-2)=2(m-2)
n-2 m-2

or 2 = 3 =\ (say)
N=2A+2, m=3A+2

where1<n<60 and1<m<50

or 1<2\ +2<60and1<3\+2<50
1 1

A<29and— 3 <A<16
131

_2 <
or <
Clearly A=0, 1, 2, 3, ...., 16 satisfy both the above inequalities.
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MATHEMATICS Sequence & Series

A-14.

A-15.

A-16.

A-17.

A-18.

A-19.

Thus there are 16 + 1 = 17 identical terms

Sol. Given A.P. are 17, 21, 25, ..... and 16, 21, 26 ......
Let mn term of first A.P. is common to nn term of second A.P.
17+4m-1)=16+5(n-1)

= 13+4m =11+ 5n = 12 +4m =10+ 5n
: 4m +3)=5(n+2)

m+3 n+2

5 = 4 _ }\(Say)

M=5A-3,n=4\A-2
ForA=1,2,3,4.......
m=2,7,12,17 .........

2nd, 7th, 12th, 17th ....... terms of first A.P. is common to second A.P.

and these terms are 21, 41, 61, ...., 4001
200

so sum of first 200 common terms = 2 [4001 + 21] = 402200

Sol. Let the four numbers which are in A.P.bea-3d,a-d,a+d,a+ 3d
Their sum is 48
4a =48
a=12
a’-9d®> 27
- =
and a -d® =35 (Given condition)
144 -9d°> 27
144-d* _ 35 > d=2

so numbers are
12-6,12-2,12+2,12+6
or 6, 10, 14, 18

Sol. Let Ai, Az, As, ........ Au are 11 AM’s between 28 and 10
10-28 3

= d= 12 = 2
Hencevr % As =28 + 6d =28 —9 =19

n
Sol. Sum of n AM’s between aand bis 2 (a+b)

6
Hence sum of 6 AM’s between 3 and 97 is = 2 (3 + 97) = 300

Sol. In AP tzs = a + 25d = 51
51

Ssi= 2 (2a+50d) = 51(a + 25d) = 51.51 = 2601

31-1 30
Sol. d= m+1 = m+1
1+7 301
m +
A im0 S
Am = m+1 =9

31
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MATHEMATICS Sequence & Series

m+211 5

N 3IM-29_9 _ 146 m=2044 > m=14

Section (B) : Geometric progression and Geometric mean
J3

B-1. Sol. a:ﬁ,r:1/3=>te:ars: 243

B-2. Sol. a=1/2and r=1/2
1
1 (1_5)10
2, 1 2°-1

= S = 2 = 210
B-3. Sol. If the first term of G.P. is a and common ratio is r, then Ts = ars = 81
Ts=arr = 2187
= rs=27,r=3
a(3): =81 => a=1

Ts=arz=1.32=9

B-4. Sol. Here first term of G.P. a =18

2 2
and common ratior=— 18 =_3
512
T = 729
-1
o
Tozam:i=18 \ ° = 729
( 2 n-1 [2]8
= 3 = 3
n-1=8,n=9

B-5. Sol. Given G.P.is x, x2 + 2, xs + 10
(X2 + 2)2 = x(x3 + 10)

= 4x2—10x+4=0

= 2X2—5x+2=0

= 2x-1)(x-2)=0
1

. x=2,2

For xX=2

G.P.is 2,6, 18,54
so next term of G.P. is 54

45

B-6. Sol. 3+3a+3a+..... 0= 8 (given)
Here first term is 3 and common ratio is a
3 45 7

1-a- 8 N azﬁ

B-7. Sol. We have to find value of 93 . 9uo . Q27 ......... 0 = X (say)
We can see that powers are in G.P. and |r| < 1

4|
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MATHEMATICS Sequence & Series

B-8. Sol. Let first term is a and common ratio is r then
a4
1-r 3 e (1)
a’® 16
and 1-r* 27 (2
by 12 2ls
T+r_4
= 1-r = r=1/2
B-9. Sol. Tn=ar-1=128 veeeenne(1)
a(r" -1)
Sn= =1 =205 .2
128r-a
= r-1 =255
Putr=2 =3 a=1

B-10. Sol. a, b, careinA.P.

a+c
- b= 2
a, b, carealsoin G.P.
{a+cJ2
b2 =ac = 2 =ac
(a+ce=4ac = (a-c)e=0 = a=c
a+c a+a
b= 2 = 2 =g
a=b=c

B-11. Sol. First term of infinite G.P. =1 andsum =5
Let common ratio is r
1

SoS = ﬁ
Let sum of squares of its terms is S'.
S'=1+r2+ra...... 0o
S
S () bt
gz 1-r2 = (140)(1-r) - S 1-r
S
(23-1} s?
S = S — 25-1
B-12. Sol. Three distinct real numbers a, b, c are in G.P. suchthata+ b + ¢ =xb
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Sequence & Series

B-13.

B-14.

B-15.

B-16.

If common ratio is r.

a, b, c will be a, ar, ar2 respectively
atar+arz=x.ar

or r+r(l-x)+1=0
ris real

D>0
(1-x)2-4>0
X2—2X—-3>0
x+1)(x-3)>0
x<—-l1lorx>3

U A

n
a[l—r"] [1—[8_‘3}}
= S
S'= 1-r =S

Sol. y= 2357

y = 2.357357357....orvoveenn.. )
1000 y = 2357.357357........... @)
s0 999y = 2355

2355
y= 999

Sol. The sum of 10 terms of series .7 + .77 + . 777 +

o Ir
Sw=+ 10 4 100 to 10 terms

— t——t e, to10terms}

10-1 100-1 1000-1
+ + +
{ 10 100 1000

7 1 7 1 }
2190 -1+—| L 189+——
- 81{ 1010}:81[ 10"

Sol. The sum of the first ten terms of G.P. is S:

a(1-r'%)

S = 1-r
where a is first term and r is common ratio
Sz is sum from 11th to 20th term.

to 10 terms]

]
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MATHEMATICS Sequence & Series

S = 1-r
S, ar'®(1-r') (1-r)
Si- 1-r  a(1-r'%
Sy 0[Sz
f10 = 81 r== 81

B-17. Sol. a, b, c,dareinG.P.
Let common ratio is r
: b=ar,c=ar.,d=ar
(@-cez+(b-ce+(b-d2—-—(a—d): =(a—ar)z+ (ar—arz)z2 + (ar — ars)2 — (a — ara)z
ma[l+r—2r2+r2+ra—2rs+r2+rs—2ra—1—re + 2rg
—a:x0=0

B-18. Sol. Let G1,G2,G3,G4, are 4 GM’s between 3 and 729

{729)1/5
= r= 3 =3
=

G:=3 (=81
B-19. Sol. Let the numbers are a and b.
a+b
AM.ofaandb= 2 =34 (Given)
a+b=68
G.M.ofaand b = Jab =16 (Given)
X ab = 256
a+ b =68 and ab = 256
a=64,b=4 Numbers are 64 and 4.
1
B-20. Sol. There are 6 G.M.s between 8 and 16
1
8,Gi,Gz2,.....Gs, 16 arein G.P.

we know that product of n G.M. between two numbers is nn power of single G.M. between two numbers.

1 g1 1
GM.ofgand 16 isV 16 -2

3.1
product of 6 G.Ms = V2) _ 8

B-21. Sol. Given numbers are p and q
P+q
AM.= 2 | GM= Jpa
=2 (Given)
p+q

(componendo dividendo method)
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MATHEMATICS Sequence & Series

p {@]2 4423 2+43
L q. \V3-1) _4- 203 _2- 3

B-22. Sol. Let numbers are a, b
a+b

a, Gi, G2, b orck A= 2
1

Ho)

2
a3 7+a3.b—2
! 2 3 a3 3 a
3[9]3 a.(g}s G; +G; 22D a’b + ab?
Gi= ‘3 G= \2 GG, a = ab  -g4p=2A

Section (C) : Harmonic and Arithmetic Geometric Progression

C-1. Sol. mu term of H.P. is n
1

so mn term of A.P.is N
N term of H.P. ism
1
nn term of A.P.is M
Let first term of A.P. is a and common difference is d.
1

tm=a+(Mm-1)d=n

1
th=a+(n-1)d=m
m-n 1
(m—n)yd= mn = d=mn
7 m-1 1

a= h— mn = mn

1 r-1 r

rmtermof A.P.isT,=mMn + Mn =mn
mn

rthterm of HP.=

C-2. Sol. aandb are in H.P.
1 1

a b areinAP.

1
a

[= N

common difference d for A.P. =

L 4

8|



MATHEMATICS Sequence & Series

11} b+(n—1)a—-b)
b a ab

ab
_b+(n-1)(a-b)

SN
nntermof AP.= @ +(n-1)

nw term of H.P.

—~—4+a ——+c
a+c a+c
2ac b+a b+c 2ac 2ac
-a -C
C-3. Sol. Puth= at¢ = b-a 4 b-c = a+c a+c
a+3c+33+cia+30—3a—c 2(0751)72
- c-a a-c c-a - Cc-a
11 1
C-4. Sol. LetHP.is @ a+td a+2d
1.2 1 12 5 13 17
= a Sga+d 13 = a= 2 & a+d=12 =d= 12
1
1 5 (n-1M7 12
t,= a+(n=10d - 2 12 = 47-17n
12
Clearly tn is largestonlyifn=2 = t- = 13
C-5. Sol. loga, logb, logc are in AP
=1 +loga, 1 + logb, 1 + logc are in AP
1 1 1
N 1+loga 1+logb 1+logc are in H.P.
C-6. Sol. a,b,c,darein AP.
a b c d
abcd abcd abed abed grein AP
LI
becd acd abd abc grein A.P.
L
abc abd acd bcdgrein AP,
abc, abd, acd, bcd are in H.P.
C-7. Sol. equal numbers are always in A.P.
BRENEG]
C-8. Sol. X X , %/ arein G.P.
1 2b 1 a 1 c
& GG
(1]% [1Ja+c
= X) = \X = 2b=a+c
a, b,carein A.P.

9|
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MATHEMATICS Sequence & Series

C-9.

C-10.

C-11.

C-12.

C-13.

1 1 1 1
sol. Vb+ve _Je+va - Je+va _Va+ib

Jorva-vb-+c Jarb-Vo-+a

(Vb +/c) (Ve +Va) _ (Va++b) (Va +)
(a-b)=b-c => a+c=2b
a,b,c- AP. => ax, bx, cx - A.P.
ax+1,bx+1,cx+1 - AP.

ax+1, Obx+1, 9ex+1 - G.P.

11 R
Sol. letthree numbers in HP are @-d a a+d > a-d a a+d=37 .. (i)
1 a1
anda—-d+a+a+d= 4 = 12
12 12 _ 24 1
put the value ofain (i) = 1-12d  1+12d = 25 =1 _144d, = d=1+ 60
1 12, 1

1 1 1 1
+

Hence numberare 12 60 12 60 =15 12 10
1 1

Sol. a:3,b:13
13—3:2
Hence common diff. d =
1.1
H1=3+2 5
11
H,= 3+2.2 7
11
H,= 3+22 9
L
Hi= 3+24 11 > =5+7+9+11=32
Sol. Let number are a and b then
a+b 2ab
A= H=""0
X _ 2\/ab
XA =yG - ¥y a+b

X
also,yG=zH = ¢ atb 5V zHencex,y,zareinGP

T 1

Sol.  let Ha, Hz, Hs,...., His are ae 18 HM’s between 3 & 41then

i 1_3+4(41_3

..... , Hig are AM’s between 3 and 41 = H, 19 ] =3+8=11=>Hs=1/11

10 |

L 4



MATHEMATICS Sequence & Series

2 4 n
T+5+ 2t 3 n—1
C-14. Sol. S.,= S 3 3 + 3 0
1 1 2 3 n
2 a2t an
- 35,23 3 4 +3 . (ii)
by (i) and (i)
3(3 1
55 ""3'F IS
83g,= 3 3 4 . nterms - 3 =
C-15. Sol. Clearly the given sequence in AGP where
1 3n-2
t=(1+ (n-1)3) 5" 5"
7 9 M1
3t
C-16. Sol. S= T o ...(0)
............. (ii)
2 2 2
s 3t 3
by ()and (i) 3 =5-° 3° 3 4 .
3
1 27
1+— —
=5- 3 5gs=8
8 12 16 4n
C17. Sol. s=43+3 43 4 4 3 ()
s 48 12 4n
323,343 + 3" ...(ii)
(i) — (ii) we get
2 4 4 4 4 4n
35=4+3+3 434 £33
n
s)
_\3)
1-% an
=4 _3n
1 n
43 §[1—[3J ] n 3
s= 2 2 _3"2 .s.=9
C-18. Sol. Se = 214 418 .81/16.u.ceunnn.n. o
Se = 214 .2218 .23/16.uu.ceun.... o
Se = 214 +218 +3/16 ........... o = 2ST
12 3
Let S. -44+8416
1 2 3 n
Sn- 4.8416 2m
S, 1 2 3 a1 oo
2 _ 8+ 16_,_16 2n+1 2n+2

(i)

...(ii)

L 4



MATHEMATICS Sequence & Series

(i) — (i) we get

S 111 LI
2 = 4484164 2t
, 1-(1/2)
So l[ 1-1/2 } 0

2 -4 -

2.2 {1—(1N 2n

8;1 T 2 _ 2n+2
S, -

S.= 2% =2

Section (D) : Relation between A.M., G.M. and H.M.

D-1. Sol. Sum of first 15 odd nutural numbers=1+3 +5 +....... + 29

50 50 50

1 1 1 &

— et — Z(,—H) %(2-*51) 2

a; ap asp
D-2. Sol. HM = r=1
D-3. Sol. HM betweenaandc=Db
and GMm= vac
Also HM between b andd =c

and GM = ‘/ﬁ
But GM > HM

‘/i>band \/@>c

= vac vbd 5 ¢ = ad > bc
D-4. Sol. Let numbers are a1, az, as ........ an
: aiaz ............ an=1 (Given)
AM > GM

n > (a1az ..... an)im
artaz+ ... + an > n(1)un
A art+az+ ... +an=n
so sum of positive numbers will not be less than n.

X100
D-5. Sol. 1+ X+ X2+ %5 +..... + x200
AM > GM
1+ X+ %2+ x5 ... +x°% 1
2 200 \201
1.X.X°..... X
201 >
1
201 201
2200
T+ X +x2+x3 +..... + x200 {XZ }
201 >
T+ X+ X2+ X0 +..... + x200
201 2> X100

12 |
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D-6.

D-7.

D-8.

E-1.

E-3.

T+ X+ X"+ X7 +..... +x2%0 . 201

Sol. () P

(2) AM > HM = a
a+b+c
3
a’b +b%c+c’a
4 3

> (abc)'?

> (33b303 )1/3

a’b +b%c +c?a > 3abc

Sol. Let the two positive numbers are a and b

By given condition
AM.=GM. +5 or A=G+5
G.M.=HM. + 4 or G=H+14
we know Gz = AH

or G2=(G+5)(G-4) [By (i) and (ii)]

= G=20
3 A=25and H=16
a+b a+b
Again A= 2 2 =25 = a+b=50

Vab _ =20 = ab = 400
olvmg the equation we get a =10, b =40

Sol. Let A=5x& G =3x

a_ A+ JA’-G* 5x+y25x*-9x> . o
1

Hence © A-VA2-G?  5x-\25x*-9x® _ b

Section (E) : Zn, Zn2, 2ns, Method of difference and Vn method

Zt _2Zt2+23
Sol. r=1
Putn =10
Sol. -r(r+1)
Zt _Z (r+1)
= S, = r=1 = =
20.21.22 _ 3080
S =
n n n
D=2 re >
Sol. r=1 r=1 r=1

_ 2n(n+1) N 2(2" -1)
= 2 2-1

n+1(2n+1)

+3n

nin+1)(n+2)
3

13 |
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6
St

Putn=6 = r=1 =42+ 126=168

E-4. Sol. The sum of the series 1.32+ 2.52+ 3.72+........ to 20 terms
Toof AP.1,2,3.....isn.
Tnof AP.3,579....is3+ (n-1)2=2n+ 1.
~ Tn of the given seriesisn(2n+1): orTh=4nz+4n2+n

S, =4 Sn®+4¥n?+¥n
[n(n+1)}2 [n(n+1)(2n+1)} n(n+1)
=4 2 +4 6 + 2

Now putting n =20
we get Sz = 188090

E-5. Sol. The sum of the series 1.3.5+3.5.7+57.9+ ........ up to nterms
here Tn = (2n - 1)(2n + 1)(2n + 3)
Thn=8ns+12n2—2n -3

Sn=82ns+12 -2 2n-3n

[n(nﬂ)}2 12n(n+ 120 +1)  2n(n+1)
=gl 2 1, 6 - 2 _3n
=2n2(n+12+2n(n+1)2n+1)-n(n+1)—3n
=n(n+)2n(n+1)+22n+1)—-1]-3n
=n(n+1)[2nz+6n + 1] — 3n
2ns+8ns+ 7n2 — 2n

n(2ns + 8n2 + 7n — 2)

E-6. Sol. S=1o+ 22X+ 32X2 + ......
SX = 12X + 22X2 + ...

S(1-X)=1+3Xx+5x2+.......
SXL=X)=X+3X2 + .......
Subtracting
S(1-X)2=1+2X + 2x2
2x

S@A-x)e=1+ 1-X
1+ x

S(1=x)2= 1-X
1+ x

g= (1-x)°

1

E-7. Sol. (L—t)+(2—t)+...+(M2—t)= 3n(na—1)
Let()Sn:t1+t2+....+tn

1
Y N2—Sn= 3 n(nz — 1)
1 1
Si=8nn+1)@n+1)-3nmn+1)(n-1)
1 n
= Si=6nn+1).3=2 (n+1)
> Shn=n=1+2+3+ ... +n
= th=n

14 |
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MATHEMATICS Sequence & Series

E-8. Sol. Given sequence is 1, 3, 6, 10, 15, 21, ...... , 5050
First order difference is 2, 3, 4, 5, 6
second order differenceis 1,1, 1,1 .........
soTh=anz+bn+c
Ti=a+b+c=1
T=4a+2b+c=3
Ts=9a+3b+c=6
Solving those three equations we get

1
a=2,b=2 andc=0
"o
K Th = 2 + 2
Last term of the sequence is 5050
Let Tn = 5050
n2 n
- 2 +2 =5050
> n:+n-10100=0 > (n+101) (n—100) =0
n=-101, 100
n cannot be negative
Son =100
The number of terms in the given sequence = 100
E-9. Sol. S=2+3+6+11+18+......... + tn (i)
S= 2+3+6+11+18+............. + tn (i)
(i) — (i) we get Is

0=2+1+3+5+7+...[ n—1) terms in —tn
th=2+(L+3+5+7+.... (n—1) term in
tn:2+(n—1)2

tso = 2 + 49

E-10. Sol. S=r=2

1 1
1 L
Szagr—1 r+1J
GG G )
i —_—— |t ——— || ———= |+ ——— [+ 0
=2 1 3 2 4 3 5 4 6
l{ﬂq 3
=2 2 =4 Ans

E-11. Sol. Seriesis 12+

2
1 {1_1}
Here To= NN+1) —Ln n+1

15 |
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1

Si=Ti+To...... +Ta=1-N+1
1

when (feyn - « nN+1 _ 0
S.=1-0=1
1 1 1
E-12. Sol. s= 135,357 L, 579,
1
1= (@n-N@n+1)2n+3)

1 1 B 1
“To= Z[(2n—1)(2n+1) (2n+1)(2n+3)}
s ]
T.= 4L13 3 Tz 4 35 57

LL
57 7.9

1
= [(2n1)(2n +1) (2n+1)(2n+ 3)}
sum of all terms gives Sn

o DL
s.= 413 (n+1)(2n+3)

1 2 [1_;}
E-13. Sol. t= 1+2+3+...... +r = r(r+1) —oLr r+1

Hence r=1

[ ) e s

16 |

L 4



MATHEMATICS Sequence & Series

Bl Exercise-2 |

Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

Note : Tough Questions

1. Sol. (4) art+daz+6az—4as+as=0
a—4(a+d)+6(a+2d)—4(a+3d)+(a+4d)
=0-0=0
Like wise we can check other options

2. Sol. 2logs(2x — 5) = logs2 + logs (2« — 7/2)

>
_ 2
> (2x—5)2=2
= t—10t+25=2t—7  {put2=t} {2x = t j[kus ij}
> t2—12t+32=0
= t=8,4
X3 2x=4 or 2x=8
x=2,3 (v 2-5>0=> 2>5)
so only solution x =3
L 2X=6
a’ a’
Iy 2

3. Sol. S=loga-+log b +Iogb +..nterms=loga+ (2loga—-logb)+(3loga—-2logb)+..n

terms

a
Which isanA.P.withdzIoga—logbzlogb and A=loga
n a
Sn= 2 [2loga+ (n-1)logPb ]
n” a n
= 2jog P+2 [2l0oga-Iloga+log b]
2 a n

n
= 2 Jog P+2 jogab

4, Sol. Let the first term and common difference of first A.P. is a: and d: and of second A.P. is az and d2
n
2 [2a; +(n-1)d,]
S, n 3n+8
S, _ —[2a, +(n—1)d,] _7n:15

2 - n+15
a; +11d,
Ratio of 12th terms = 22 * 11d,
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n-1
So 2 =11, n=23
3x23+8 77 7

So ratio of 12th terms = 7 x23+15 - 176 - 16

5. Sol. a and be first and last term
n 28
~S=2@+nor a+¥=n .. 1)
t-a
—a+(h-1)d sod= n-=1_... 2)
putting the value of n from (1) in (2)
?-a
25 i
d= a+?  g= 25-1%-a
6. Sol. b, b2, bsare in G.P. & bs>4b.-3b1 = r.>4r—-3
> rr—4r+3>0
= r=1)(@r-3)>0 So O<r<landr>3
7. Sol. Let Tk«1 = arcand T'k+1 = br. [S&S, M]
Since T"k+1 = ark + brc = (a + b) r, T"«+1is general term of a G.P.
8. Sol. Letb+c-a,c+a-b,a+b-careinAP.
= 2(c+a—b)=(b+tc—-a)+(a+b-c)
> 2c+2a=4b
= 2b=a+c = a, b, carein AP.
9. Sol. X, Y, z are in G.P.
: Y2=XZ . 0]
= X(X+2),y(x+2),z(x+2) are in G.P.
> X2 + XZ, Xy + Yz, Z2 + XZ are in G.P.
= Xe+Yy2,Xy+Yyz,y2+ 22 arein G.P.
[putting y2 = xz from (i)]
10. Sol. Letb=ar, c=ar and d=ars
So az (1-r2), az(r2)(1 —rz), acra(1-rz2) these are in G.P.
So (a2 —b2), (b2—c2), (c2—d2) arein G.P.
11. Sol. Let three positive numbers which are in G.P. be a, b, ¢
-~ b:=ac ..... 0]
By first condition a, b + 8, c are in A.P.
a+c
b= 2 -8 ... (ii)
By second condition, a, b + 8, ¢ + 64 are in G.P.
(b+8):2=a(c+64)
b2 + 64 + 16b = ac + 64a
b. = ac
64 + 16b = 64a
= b=4@-1) ... (iii)
putting the value of b in (ii)
a+c
4a-1)= 2 -8
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= c=7a+8 ... (iv)
Now putting the value of both b and c in (i)
16(a— 1) = a(7a + 8)

= 9a.-4a+16=0
9a-4)(a-4)=0

= a= v, a=4

B~ Ol

a=9 gives negative value of b, but it is given that b is positive, so a = 4 is acceptable value
b=4(4-3)=12
12

commonrato= 4 =3

12. Sol. If a be the side of a square then d = aV2

an —_

= 2 3 n

by given condition — an = V2 an+1 OF @n+1 = V2 - (2) = (V2) =... - (V2)
Replacing n by n — 1, we get

10
(1)
2

2

an<1

Areaof Shn<l =
100

- 2" <1 0r 200 < 2, or 2, > 200
Now 27 =128 < 200, 2s = 256 > 200
n=8,9, 10

13. Sol. a,b,c are in H.P.

2ac
a+c

b

N|oT 1

+
b b
Now -2,2 ¢-2

ac ac ac
a—a+C a+C ¢_ a+c

a’ ac c?

a+c a+c a+cC

=) &)

so given numbers are in G.P.

a+beY b +ce’ c +deY

14.  sol. a-be’ .y j-b-ce’ ;3= c-de’ 4
2a 2b 2c
a-beY _a-ce’ _ c-de¥

beY c d b

c
1- 8 =1-b g=1-C ¢ >  8=bz
> a,b,c,dareinG.P. a,b,c,dxqkks[kj Js<h esa g§A

Ola
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11 A
15. Sol. U @ arein A.P.
11 LI
= _ a4 = . = _ 81 g
) a; —3a a1~y
=> ataz= 9 azaz= 9 .. , d = an-1.an
= aiaz + azas + ..... + an-1 An
a1 -3 -8 a4 —-a,
= 4 4 . + d = d = (n—1) aan
16. Sol. Inan A.P. t1 = l0gu0a, tn+1 = l0giob and tan+1 = logioC

t1, tre , t2nes form an A.P. of common difference nd as they are a, a + nd, a + 2nd
2ther =t + tonn1

or 2logb=loga+logc
or log b2 =log ac
: b. = ac

a, b, carein G.P.

17. Sol. ai, az, as ...... a1 are in A.P.
Let common difference is d
v =ai+2nd = Az — a1 = 2nd

Similarly azn —a2=2(n-1) d
In denominator, by properties of A.P. @znv1 + @1 =@ + @2 = a@nv2 + an
So all terms in denominator is same

2dn+(n—1)+(n-2)+...1

sum = 8n:1 184
2dn(n+1) n(n+1)(a, —a,)
sum= 2@ F8xn;4) - 8 taxn;

But ai + @z« = a1 + a1 + 2nd = 2 (a1 + nd)
air+nd = ana
ai + azn = 2an+

nin+1)
sum = 23,4 (az — a1)
18. Sol. x+y+z=15 ... 0]

a, X, v,z barein AP
Suppose d is common difference

b-a
d= 4
b-a b+3a 2b+2a 3b+a
x=a+ 4 = 4  y= 4 and z= 4
on substituting the values of x, y and z in (i), we get
6a +6b
= 4 =15
> a+b=10 .. (i)
1 1 1 5

;+y+2:3

and a, X, Y,z barein H.P.

20 |

L 4



MATHEMATICS Sequence & Series

1

11

a x+ Y+ 2z, D areinAP.
TEIRERLS
+4\b a) 4 z-a,4\b a
1

l=a \

~<\—x
Il
m\—x

11
L X=a 4

’(5

on substituting the value of x +Y+ 2 in (i), we get

3 6(11} 5
a; 4\b a) _3

3 3 5

N 2a.2b -3
11 10
ayb=9 (iv)

By equations (ii) & (iv), we get
a=9,b=1 or a=1,b=9

19. Sol. A.P. T: Th=a Tana
G.P. T: Tn=b Tana
H.P. T1 Ta=cC Ton1

The nw term is equidistant from the first and (2n — 1)n term. In other words it is the middle term of a series
of (2n — 1) terms. Also it is given that T: is same and Tz is same for all the series. If they be p and g
respectively, thenp,a, q;p,b,q;p, c, qgarein A.P., G.P. and H.P. respectively.

Therefore a, b, ¢ are A.M., G.M. and H.M. respectively of the same quantities p and q.

We know that A.H. = G2

ac = b
ac—bh2=0
20. Sol. gn)—gin—-1)=1L+2+ 3+ ........ +(N=1z2+n2—(la+22+ 32+ ........ +(h=1)) =n
21. Sol. X1+ Xo+ Xa+.ooiinininee, + Xs0 = 50
AM > HM
1
1 1 1 1
ettt
Xq+ Xp F v + X5 X; Xy Xg Xs0
50 5 50
50
Xq 4 Xg +eveerne +Xso 1.1 L
= 50 > X Xz Xs50
1 1 1
——t +—
- Xy Xz )
1 1 1
—_—t—t +—
so minimum value of %1 X2 X50 = 50
22. Sol. 0< x,yand ab < 1 given series is &(£+&)+&(M+M)+&(b‘/§+y&) +......0

S:(\/&+x+\/axb+x\/;+\/§b+xy
S:(\/&+\/axb+\/§b ....... w)+(x+xﬁ+xy+ ....... )
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Jax X
=S= 1_‘/E+1_\/§

Jax X
=>S= 1-vb 1=V

13
23. Sol. S=2+4
1

;2
=n- 2 2 =n+2n.-1

3 7 15 31
24. Sol. S=1+4 + 16 4 64 . 256 , © (i)
1 13 T
4g-4 416,64 , o (i)
() = (i), we get

1 { (2n) }
25. Sol.  Tn=l1+n?+n* -2 (1+n+n?)1-n+n?)

1 1 1

Tn:§_1—n+n2_1+n+n2}
1_1__}
= T1=§f1 3 ,
1_1_1}
o213 7]
1 [11}
_2 L7 13

T3

1 1
To= E[1—n+n2 1+n+n2}

1
Sn:ZTn =
1

SW:E

[1_ 1 } n+n?
21 1+n+n?] _2(1+n+n?)

26. Sol. S=1-22+32—-42+ ..cccvvrrnnnn, — 20022 + 2003:
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2003

= n=1 =2 [22 +42+ ... + 20022]
2003 1001
> 2
= 1l pp—2x4 L0

2003 x 2004 x4007  8(1001) (1002) (2003)
- 6 6

2003 x2004
6 [4007 — 4004] = 2007006 Ans

27. Sol. S=1+@+X)+(L+X+x2)+...+ 1-X
x(1+x™)  x(1-x")

Sx = X+(X+Xx)+...+ 1=-x 4+ 1-x
S(1-x)=1+1+.... to nterms
x(1-x")
~S(1-x)=n- 1-x
N x(1-x") n(1—x) - x(1-x")
Ss=1-x_ 1-X or S= (1—X)2
11 1
28. Sol.  He=12+3 + .. + N
3 5 2n -1
1+2+3 4+ ..+ n
2n -1
Here Tn.= N
1
Th=2-N1
1
Ti=2-1
1
T.=2- 2
1
Ts=2-3
il
Th=2-1N

Sh=Ti+ T2+ Ts+ ....... Th
[ 1 1 ‘IJ
T+=—+—+.....+—
Sh=2n- 2 3 n
Sn=2n — Hn

PART -1l : MISCELLANEOUS QUESTIONS

A-1. Ans. (1)
Sol. Sum of n terms of A.P is always of the form An2+Bn ; i.e. a quadratic expression in n, in such case the
common difference is twice the co-efficient of nz i.e. 2A

&—
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A-2. Ans.

(1)

Sol. Let a, b, cin G.P. then b2 = ac
a+b,2b,b+cinHP

Now

1 1

A-3.
Sol.

A-4.
Sol.

a+b,27b, b+Cin AP
2 1 1
2b- a+b, b+c
(@a+b)(b+c)=(a+c+2b)b
ab + b2+ ac+bc=ab+bc+2b
KX b =ac
So statement (1) and (2) is true

Ans. (3)

S=1+2+4+7+11+16.............. Th

S=1+2+4+7+11 ..ccuuunnnnn. Th

(i) — (i) we get

O = 1+(1+2+3+4+5............ (n-1) term) — Ta

n-1)n pn?

(n-"Hn_n* n_,

2 2 2

~ Generalterm=Th=an2 +bn+c

herea=1/2,b=-1/2,c=1

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

Sn= T _ 12 - 4  +n

30.31.61 30.31

Sso = 12 - 4 + 30
=4727.5-232.5+ 30
= 4525

T, =1+

Ans. (2)

bi=ai, b2=ai (1+71r), bs=a(l+r+r), baza(l+r+r2+rs)
Statement 1 is correct as the numbers are neither in A.P. nor in G.P.

2bb,  2a; a(1+r+r°)

2
Now, by+bs _  ay(2+r+r7) #bs .
Hence statement ‘2’ is false

Correct Answer is (C)

Section (B) : MATCH THE COLUMN

Sol.

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

&—

a-b_a
(P) b-c a = 2b=a+c
a-b_a
Q) b-c b = bz=ac
a-b_a 2ac
(R) —-Cc ¢C = = a+c¢
(S) tp = aRp
tqg = aRg-1
t2 =t t
tr = aRr1 = 19 pr

(i)
...(ii)

L 4
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C1l. Sol. x=n0 = 1-cos®¢ - sin®¢
iSinznd) 1 1
y =n-0 _ 1-sin®¢ _ cos?¢
Zcosznd) %
2= n=0 sin2ncp:1‘C°5 ¢sin® ¢
1
), L
z= X ¥g zzxy;l > XyZ —z = Xy
= XyZ =Xy + 2
Since xy =x+y= XyzZ=X+y+z
55
401 107" -1
C-2. Sol. a= ©55times =1 4+10+ 102+ ....... +10s= 9
10° -1
b=1+10+10+10:+10.= 9
c=1+10s+ 1010+ ......... + 1050
10°° —1
9
(105" -1 10% -1  q05_1 a
- 10°-1 _-10°-1 - 9 _b
a=bc b, Va , carein G.P.

C-3. Sol. a, b, carein GP

2ab b+c
a+b=20' 2 -5
2a.ar

a+ar -0, ar+ar.=10
ar=10(1+r),ar(1+r) =10

ie. 101 +r)2=10 = Q+n=1
l+r=2%1 = r=0 or r=-2
r=-2
if r=—2,thena=5
the GP is 5, — 10, 20, — 40, 80, .....
5-10+20
clearly no term of the series is square of an integer and AM of a, b, cis = 3 =5
A
C-4. Sol. Lettherootshe " , A, Ar

then A=3

27+9a+3b-27=0 ie. b=-3a

a+tb+6=0, b=-3a = a=3,b=-9

r=-1

Marked Questions may have for Revision Questions.

&—

25|

L 4



MATHEMATICS Sequence & Series

PART -1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

(2a;+(p-1)d)
2

(2a, +(q-1)d) _ 2—2

N |N|T

1. Sol.

@

+
—
©

I | N]
—
~—
o

3
o
_|_
N
‘_Q ‘
—
~—
o
|

P a+sd 11
- 05 a+20d- 41
11 1
2. Sol. A , 4z pereeeeeens an , arein A.P.
11 a1
= a _ A= = _ @1 -g
a;—a a; —33 Ah 1~ 3y
= aiaz = d ,azas3 = d .. , d = an1— an
= aiaz + azas + ..... + an-1 an
i) an 1~ &, 8 —a,
= d S + d = d =(n—-1) aian
3. Sol. a=ar+ar2
-1++5
=3 r+r—-1=0 >r= 2
J5 -1
= r= 2 (—ve not permissible
4, Sol. Using AM = GM
p*+q°
2 2pq
= pg < (v p2+Q2=1)
Now (p + Q)2 = p2 + g2 + 2pq
= (p+q2=1+2pq
= (p+Qqr<l+1
= p+Qgs V2
5. Sol. Let a, ar, ar2
a+ar=12
arz + ars =48
dividing the two equations, we get
rr=4ifrx-1
- r=-—2
also a=-12
6. Sol. Using formula for AGP sum =3

7. Sol. ar+ az + .... + an = 4500 notes
ar+ a2+ ...+ aw=150 x 10 = 1500 notes
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10.

11.

12.

= 4500 — 1500 = 3000 notes
ai t+aw+ ... + an = 3000
148 + 146 ...... = 3000

(n-10)

2 [2x148+ (n—-10-1) (-2)] = 3000
n =34, 135
as = 148 + (34 — 1) (-2) = 148 — 66 = 82
aws = 148 + (135 — 1) (-2) =148 - 268 =-120< 0
S0 answer is 34 minutes are taken
Hence correct option is (1)

Sol. a=Rs. 200
d=Rs. 40
savings in first two months = Rs. 400

remained savings = 200 + 240 + 280 + ..... upto n terms

n
= 2 [400+(n=1D40] _ 11040 _ 400
200n + 20n2 — 20n = 10640

20n2 + 180 n—-10640=0
n+9n-532=0
(n+28)(n-19)=0

n=19

» no.of months =19 +2 =21

Sol. LetA.P.be a,a+d,a+2d,.....

a +tast ... + axo = QA

100
= 2 [2(a+d)+ (100 -1)d] = a
and artast+as+.... +a199=|3

100
= 2 [2a+(100-1)d]=B .. i
on solving (i) and (ii)

a-p

d= 100

Sol. Ans. (2)
Th=(n=1)z2+(n=1)n+n:

((n—1)3 —n3)
= (n=1)-n

T1=1s—0s
T2=23—1s3

=ns—(n—1)s

Too = 205 — 195
S20= 203 — 03 = 8000

Sol. 100 (a +99d) = 50 (a + 49d)
2a+198d=a+49d

a+149d=0

150 =a+149d=0

Sol.  (3)
7 77 777

74_7—}—73
10 100 +10° , + up to 20 terms

.. (i)
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13.

14.

71+L+m+ ..... up to 20 terms
10 100 10°

7,9 99 999
—t—
[10 100 1000

9
1[1—iJ+(1—L]+(1—LJ+ ..... up to 20 terms
_9|L 10 102 10°

EIEES

+....up to 20terms}

©|

20
7[179 1/ 1 i
— — 7 -20
9[ 9 +9[10] }_—81 179+(10)™ |

Sol. Ans. (1)

Let s = (10)s + 2(11): (10)s + 3 (11)2(10)7 +.vovvrvrerrerrenn. +10(11)s
11
210 g = (11): (10)s + 2(11)2 (10)7 + cevvvreverenn. +9(11)s + (11)0
substract
%)
105 = (10)0 + (11): (10)e + (11)2 (10)7 + oo +(11)s — (11)10
10° {1—[”]10}
10
1 1M
> 105= 10 — (11w
1 {1010_1110} 10

B
- 1052109, 10" 1 _(11)s
1

= 10 S =—10w0+ 1110— 1110

s=10u
given 1011 = k(10)s

k=100

Sol. Ans. (2

a ai ar. -G.P.

a 2ar ar. -A. P.
L.iar=a + ar

4r=1+r2

rr—4r+1=0

_4123

- 2 =2+ \6, 2_\6

But r>1
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r= 2+\/5
15. 4) 4 l2mzn2
Ans. (2)
2+n
Sol. M= 2

l,G1,Gz2,Gs,narein G.P.

Gu + 2Ga + Gaa

n n? n®

EN7RS e+2f4!2 + (4 X & = /3N + 2/2n2 + (nz=n{ (L2 + 2nl + n2)

=n/(¢ + n)2= 4mzn/

16. Ans. (2)

nz(n-¢-1)2
4
Sol. Te= N
1
To= 4 (n+1)
l
To= 4 [n2+2n+1]
n
Tn
= n=1
_{n(nﬂ ) (2n+1) inned)+
=4
1[ 9x10x19 o 10+9}
So = 4

"

384

1
4=1[285+90+9] = 4

17. Ans. (1)
Sol. a+d,a+4d,a+8d - G.P
(a + 4d)2 = a2 + 9ad + 8d:

= 8d2=ad = a=8d
9d, 12d, 16d - G.P.
124
commonratio r=9 =3

18. Ans. (1)
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RO R R R R a2k ot
—| = = =] = +..... = ettt ———F ...
5 5 5 5 5 =5 5 5 5 5

Sol.
(4n+ 4y
Th= 5%
lim(nnf Ei(n2+2n+1)
Sn = 52 n=1 = 25 n=1
E|:10x11x21+2x10x11+10:| 16 o516
= 25L 6 2 = 5m=m=101
19. Ans. (2)
Sol.  225a? + 9b? + 25¢? — 75ac — 45ab — 15bc = 0
(15a)? + (3b)? + (5¢)% — (15a)(3b) — (3b)(5¢) — (15a) (5¢) =0
1
2[(15a — 3b)? + (3b — 5¢)? + (5¢c — 15a)4] = 0
15a=3b, 3b=5c, 5c =15a
5a=b , 3b=5c, c=3a
a_b_c_
1 5 3
a=Ab=5\c=3A
a, c, barein AP
b, c,aarein AP
20. Sol. f(x)=ax2+bx+c
f(x +y) =f(x) +f(y) + xy
a(x+y)?+b(x+ty)+c=ax?+bx+c+ay?+by+c+xy
2axy = c+xy VX, YER
(a-1)xy—-c=0 V Xx,yeR
1
= c=0, a= 2
at+b+c=3
1
2+p+0=3
S
b= 2
13
f(X) = 2x2+ 2x
10 L 5 0
Zf(n) 2N 2425 1x10x11x21+§x10x11
o =205 245 S 2 6 22 =330
21. Ans. (4)
Sol. The given quadratic equation is
nx2+x(1+3+5+....... +2n-1))+(1.2+23+....... +(n-1).n)-10n=0
n(n* -1) (n* =1) <“
= nx?+ x(n?) + 3 -10n=0 = x2+x(n) + 3 _-10=0 B
2 —
(a-B)2=1 = (@+pP-4aB=1 =n2-4 =1l=n=11
PART -1l : JEE (ADVANCED)/ IIT-JEE PROBLEMS (PREVIOUS YEARS)
1. Sol. air-az2-as- ....... an=cC
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a,+a,+a; +....2a

n > (atazas ... 2an)1n 2 (2€)1n
= art+az+asz+..... 2an =2 n(2 C)un
2. Sol. 2b=a+c and b2=+ac
case-I
3 1
if b2 = ac and a+c+b=2 = b=2
1 1
a+tc=1 = ac=4 = (1-c)c=4
1 1 1
c2c-c+4=0 = c=2 = a= 2
a=b=csonotvald a=b=c
case-II
1
b2 =-ac and b=2
1
a+c=1 =3 ac=-4
1 1
l-c)c=-4 > c2—c— 4 =0
18141 1442
c= 2 = 2
1+\/§ 1—\/5
c= 2 sa= 2
[O;J
3. Sol. Ifae , tanais positive
- AM > GM
2
2 tan“ o
VO T N et
5 . VxZ +x
tan® o
= \/X2+X+\/X2+X >2tana.
X
4 Sol. S==5, a=x = Se=1-r =5
X=5-"5r
5-x
r= 9 —1<r<1
-5<5-x<5 = —10<-x<0
0<x<10
—-b c
5. Sol. a+B= 23, ap=2
(a+B), a2+ B2, as+ s are in G.P
then (a2 + B2)2 = (a + B) (a3 + B3)
= 2a2PB2 = afs + Bas
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= afBlaz+B2-2aB]=0
SO aB(a-B)2=0

2
c b°—4ac
- T
= a, =0, az0 =2 c-A=0
6. Sol. Corresponding A.P.
1 A
S e, 25 (20n term)
11 il [4] 4
25-5 1194 N d=19.25) __19x25
an<0
1 4
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7. Sol.  daxe+ x=21 = y =4axz: + x = y=dx =8ax— x*=0= x = \8«
4ox® +1 1/2+1 éx(S(l)m>1 i
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8. Sol. loge b1, 10geb2, logebs, ...... logebio: are in A.P.
b, b2, bs, ........... , bioz are in G.P
by
Given : loge(bz) — loge(b:) = loge(2) = ©+ =2 =r (common ratio of G.P.)
ai, az, as, ......... aim are in A.P.
aa=h: =a
b1+ b2+bs+ ........ bsi=t,
Szar+az+...... + as1
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t=sumofb5ltermsof G P=bi= r-1 = 2-1 =a(2x1-1)
51 51
s = sum of 51 terms of A.P. =2 [2a: + (n-1)d] = 2 (2a + 50d)
Given as: = bs1
a + 50d = a(2)so
50d = a(2s0— 1)
S 3[51 2% +EJ
Hences=2 a[2s0+1]=>s= 2
2{4.2"g + 47.2° 4 ﬂ] a[(zﬁ'-n + 472 4 EJ
s= 2) = s = 2
3[47 2% +EJ
s—t= 2
Clearly s>t
awm =a1+100d =a+2a.2s0o—2a=a(2s1—1)
b1o1 = b1 r 100 = &.2100 Hence bio > ain
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