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Ex. 2.1

Question 1.

Check whether the following sequences are G.P. If so, write t,..

(i) 2, 6, 18, 54, ......

Solution:

2,6, 18,54, ...
ti=2,t=6,13= 18, t;=154, ...

t, t
Here, 2 =2
tI

the ratio of any two consecutive terms is a

=3

uﬁ l.h

constant, the given sequence is a Geometric

progression.
Here,a=2,r=3
tn= arn-l
ta=2(3""")
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(i) 1, -5, 25, -125, .........

Solution:
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1,-5,25,-125, ...
t|=1,t3=—5,13=25,t4:-125
Here, L.bh b
t, t 4
-+ the ratio of any two consecutive terms is a
constant, the given sequence is a Geometric

progression.
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1
|||}\/_ ) BB
Solutlon.
NN
NN TN A
1 l
t—J't=—_
: 5T s
Here, = Lo b l
t, t, t; 5

the ratio of any two consecutive terms is a

constant,  the given sequence is a Geometric

progression.
Here,a=v"f_:,r=%
ta=ar" "’
|. a-1
w=5 ()
(iv) 3,4,5,6, ......
Solution:
3.4,5,6,.
t; =3, t1—4 t3=5t=6
L_44 54 _6
Here, t, 3t 4t 5

art-2-cha ter-2 -sequences-and-series/
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o . ‘
t_z,e%a#_',the given sequence is not a
t'l 2 3

Geometric progression.

(v) 7,14, 21,28, ......
Solution:
7,14, 21, 28, ...
=7, tb=14t;=21,1,=28
Hv.;.'rf,:,t—z 2,5-3, t_4
£, t, 2t 3
A hoby, t—‘,the given sequence is not a
t, ot ot

Geometric progression.

Question 2.
For the G.P.

() 1Fr=3,a=9,findt;.
Solution:

Given, r = %,a=9

ty=ar" "’
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H|= 4w

(ii) IF a = 50, r = 3, find tg.

Solution:

Given,a= wz-,r=3
243
ty=ar" "’

__1 6-1
= 35*®

7 5
=1 %3
243

=17

(i) IFr=-3 and kg = 1701, find a.
Solution:
Given,r=-3,t=1701
th=ar""
to=a(-3)"""
1701 = a (-3)°
1701
—243
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(iv)Ifa=2,ts=162,findr.
Solution:

, ts =162

| bk

Given, a =

tp=ar""

_'2- -1

-[;](r* )

162=2¢
3

1'5—' —3
162 x 2
1'5—35

r=_3

Question 3.

Which term of the G. P. 5, 25, 125, 625,

Solution:
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Here,t; =a =35, r=-=+== =5,t,=5"

to=ar""!
50=5x50"D
510 _ 5(1+n-1)
510 _ gn
n=10
5'% is the 10™ term of the G.P.
Alternate Method:
t,=56=25=5t=125=5,t,=625=5"
tI{I = 5]0

Question 4.
For what values of x, the terms %, X, 2‘1—? arein G.P.?
Solution:

are in Geometric progression.

| 4
=

L:—b-
I
K Fui-b- ﬁ| =

-_.H

= w || =
I
HIS]A

|; |

HM
i
20
B x
S
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Question 5.
n—3
If for a sequence, t;, = ;n—_s show that the sequence is a G. P. Find its first term and the

common ratio.
Solution:

The sequence (t,) is a G.P. if l:” = gconstant for

= (5)('1"2}"&1*3} % (2)[“'3}'(“'2}

=(5)' x(2)"

-Z- , which is a constant, for alln € N,

-
Il
b3 | n

The sequence is a G.P. with common ratio %

1-3 -1 e
Firstten‘nt1=~575= F .24
pa
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Question 6.

Find three numbers in G. P. such that their sum is 21 and the sum of their squares is 189.
Solution:

Let the three numbers in G. P. be % a,ar.

According to the given conditions,

a
—+at+ar=2]
r

1+I+r=ﬂ
r a

L2221 (i)
r a

2
and aF-t-a2 +a’r’ =189
1 189
Li+p=1®
r al

1 -189 -
S+r=—-1 (i)
r a

On squaring equation (i), we get

r a a

(@-1}2:&}-2“ ...[From (ii)]
a a a
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Substituting the value of a in (i), we get

l+r=ﬂ_

2 -5r+2=0
2P —4r-r+2=0
Qr-1)(r-2)=0

Whena=6,r=2,
2=3,a=6,ar=12
Hence, the three numbers in G.P.are 12,6, 3 or 3, 6, 12.
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Check:

If sum of the three numbers is 21 and sum of their squares is 189, then our answer is correct.
Sum of the numbers=12+6 +3 =21

Sum of the squares of the numbers = 122 + 62 + 32

=144 +36+9

=189

Thus, our answer is correct.

Question 7.

Find four numbers in G. P. such that the sum of the middle two numbers is 1Tu and their product
is1.

Solution:

Let the Four numbers in G.P. be %, % ar,ar?

FER RS

According to the given conditions,

5 (&) =1

at=1
a=1 i)
and 2 +ar=10
T 3

%+(m= 1:? ....[From (i)]
1+ _1o

r 3
3+3r7=10r

art-2-chapter-2-sequences-and-series/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/

€IndCareer

I —10r+3=0
(r-3)3r-1)=0

r=3orr=-

Whena=1,r=3,
a 1 1 a 1
r (3)’ 7 3™ ) and

ar = 1(3)’ =27

3 27
Hence, the fm:r numbers in G.P.are
L L3 070r27,3, 1, L.
2'}' 3 27
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Question 8.

Find Five numbers in G. P. such that their product is 1024 and the fifth term is square of the third
term.

Solution:

Let the five numbersin G. P. be

5 7@, ar, ar?

According to the given conditions,

a a
—x = xaxarx ar’ =1024

a=4 (i)

=4 ...[From (i)]

i=l,%=?., a=4,ar=8,ar =16

Whena=4,r=-2,
a

rZ

1,2 -2 a=4,ar=-8,a’=16
r
Hence, the five numbers in G.P. are

1,2,4,8,160r1,-2,4,-8, 16.

Question 9.
The fifth term of a G. P. is x, the eighth term of a G.P. is y and the eleventh term of a G.P.is z,
verify whether y? = xz.
Solution:
Given, ts =xrt=wth=z
Since t, = ar” !,
t5=ﬂ.l'4,tg=al‘1, tp =ar
Consider,
LHS.=)"
= (t) = (m,?)z = a%l*
RH.S. =xz
=toty =arar'’=ar"!
LHS.=RH.S.

=XZ

10
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Question 10.

IfFp,q,r,sarein G.P,showthatp+q,q+r,r+sarealsoinG.P.
Solution:

p,q,r,sareinG.P.

. 4 r

=

Eq q
— L — 8 -
Letp—[1 - k

~q=pk r=qk,s=rk
We have to prove thatp+q,q+r,r+sareinG.P.

i +r T+s
i.e., ko prove that % = %
LHS =4+r_g+qk =~q(1+l;:)=_;';_=k
p+q p+pk p(l+k) p
RHS =I5 _ r+rk _ r(1+k) Ik
q+r q+qk q(l+k) q
q+r _ T+8
p+q  q+r

SLp+q,q+rr+sareinG.P.

Question 11.

The number of bacteria in a culture doubles every hour. If there were 50 bacteria originally in
the culture, how many bacteria will be there at the end of the 5th hour?

Solution:

Since the number of bacteria in culture doubles every hour, increase in number of bacteria after

art-2-chapter-2-sequences-and-series/
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every hourisin G.P.
£ a=50,r=20 =2
t,=ar™’

To find the number of bacteria at the end of the 5th hour.

(i.e., to find the number of bacteria at the beginning of the 6th hour, i.e., to find tg.)
Stg=ar’

=50 x (2°)

=50x32

=1600

Question 12.

A ballis dropped from a height of 80 Ft. The ball is such that it rebounds (%)th of the heightit
has fallen. How high does the ball rebound on the 6th bounce? How high does the ball rebound
on the nth bounce?
Solution:

Since the ball rebounds {
G.P.

1sk height in the bounce = 80 x %

3
4

3

th
1 ) of the height it has fallen, the height in successive bounce is in

a=280x 3,r=
4
tp=ar"""
s th _ 3 (3Y
Height in the 6 bounce =80 x Zx "

Height in the n™ bounce = 3{1[%]
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Question 13.

The numbers 3, xand x + 6 are in G. P. Find
(i) x

(i) 20th term

(iii) nth term.

Solution:

(i)3,xandx+6areinG.P.
z _ z+6

3 T
x2=3x+18

x2-3x-18=0
(x—6)(x+3)=0
X=6,-3

. 6
. r= — :2 or r=— =-—
1 3 3

to = 3(2"%) or tp=3(-1)"
to = 3(2"%) or t=-3

i, t,=32)" 'ort,=3(-1)""

Question 14.
Mosquitoes are growing at a rate of 10% a year. If there were 200 mosquitoes in the beginning,

art-2-cha ter-2 -sequences-and-series/
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write down the number of mosquitoes after

(i) 3 years

(ii) 10 years

(iii) n years

Solution:

a=200,r=1 +%:%

Mosquitoes at the end of 1st year = 200 x %

(i) Number of mosquitoes after 3 years
_ 11 1142

=200+ 3 x (4)

_ 11
=200 (13
=200(1.1)3

(i) Number of mosquitoes after 10 years = 200 (1.1)'°

(iii) Number of mosquitoes after n years = 200 (1.1)"
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Question 15.

The numbers x - 6, 2x and x? are in G. P. Find
(i) x

(i) 1st term

(iii) nth term

Solution:

(i) x—6, 2x and x are in Geometric progression.
L2 _ 3

-6 2z

4x% = x%(x - 6)

4=x-6

x=10

(iijty=x-6=10-6=4

i, a=4,r= iﬁ =@=s
=g !
ta=4(5"""

Ex 2.2

art-2-cha ter-2 -sequences-and-series/
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Question 1.

For the following G.P.s, find S,
(i)3,6,12,24, ........

Solution:

g, = 3=
2-1
Sa=3(2"-1)

2 :

. qQ° q
(“} pl qr F'.!F;' ..
Solution:

H 3
P:q, qFr q_z'.l v

=

Here,a=p,r= a
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(iii) 0.7, 0.07, 0.007, .......
Solution:

a={}.?=l,r:w=
10

.L--:l
0.7 10
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Sn=a(1—r) forr<1
1-r1
7 1-(LJ“
_ 10 10 "7( 1]
- 1T 9l 0
! 10

(iv) V/5, -5, 545, -25, .......
Solution:

a=-u"§,r=i§ =-J5<1

S.ﬁﬂ ,forr<l

l=r
_B[1-(-¥B)']
- 1-(-45)
"l ]
e
Question 2.
For a G.P.

art- 2 cha ter 2 -sequences-and-series/
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()a=2,r=—2,find Se.
Solution:
a=2,r= -2

Sn= M,forr*:l

l—-r

(ii) IF S5 =1023, r=4, find a.
Solution:

art-2-chapter- 2 -sequences-and-series/
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r=4,8s=1023
Sn=a[r

r—1
4 -1

Sc=

=3($5)

1023=a(m““1J

],furr:*l

1023=§(1t}23]

a=3

Question 3.
For a G.P.
(VIFa=2,r=3,5,=242, find n.
Solution:

a=2,r=3,5,=242

Sn=a[rn—],furr> 1

r—1

242=2[3"“}
-1
212 =3_ 1
37 =243

3" =3’

n=
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(i) For a G.P. sum of the First 3 terms is 125 and the sum of the next 3 terms is 27, find the value
ofr.
Solution:

S53=125,86=125+27=152

125=a

AT,

'I"_‘:) )

Also,'Sﬁ=a{]_rﬂ}
1-r

]
152 = a[Li) (i)
l-r

Dividing (ii) by (i), we get
152 _ 1-r*

125 1-r
152 _ (1+0)(1-r)

125 (l-r’)
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P=2 aP =(E]3
125 5
r=3
5
Question 4.
Fora G.P.
(i) IFt5 = 20, tg = 160, find S7.
Solution:
ty =20, ts = 160
th=ar""'
£} =il.l‘3'_1 =ar’
=20
a= %;'i ..(0)
Also, ts = ar’
ar =160
[%]rs = 160 ...[From (i)]
_l60 _¢
20
r=2
Substituting the value of r in (i) we get
= 20 -
20
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a(r"—1)

r—1

Now, S, = ,forr>1

1
S, = 5{:? ‘1”=5(123— 1) = 635

(ii) IFty =16, tg = 512, Find Sqq.
Solution:

1
a=16 (D)

Substituting r = 2 in (i), we get
16 16

=118,

2
Now, S, = M,farr}l

r—1

_ 22"
S10==37

=2(1024 — 1) = 2046
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Question 5.

Find the sum to n terms

()3+33+333+3333+.....

Solution:

Sp=3+33+333 +.....uptonterms

=3(1+11+111 +.....upto n terms)

= %(9 +99+999 + .....upto n terms)

= 2[(10-1) + (100 - 1) + (1000 1) +.... upto n terms]

= %[(1& + 100 + 1000 + ... upto nterms) = (1 + 1+ 1 + ..... n times)]

But 10, 100, 1000, ..... n terms are in G.P. with

_ _ 100 _
a—1ﬂ,r—ﬁ—1ﬂ

S, = % [m[ll?;—_']l]—n]= % [—?(m" —1)—n]

=3 -
Sa = == [10(10°~ 1) ~ 9n]

(ii)8+88 +888 +8888+.....
Solution:
S,=8+88+888+...uptonterms
=8(1+11+111+ ... upto nterms)
= %(9 +99+999 + ... upto n terms)
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= %[{1n—1}+(1un—1}+[1nnn—1}+...uptcnterms]
= %[{1D+ 100 + 1000 + ... upto n terms) — (1 + 1+ 1 + ... n times)]
But 10, 100, 1000, ... n terms are in G.P. with

_ _ 100 _
a—1ﬂ,r—ﬁ—1ﬂ

o3[
-1

s,,=%[m(m“-1}—9n]

Wwlee o

Question 6.

Find the sum to n terms
(()0.4+0.44+0.444 + .....

Solution:

5,=0.4+0.44 +0.444 + ..... upto n terms
=4(0.1 +0.11 +0.111 +.... upto n terms)
= %{I}.Q +0.99 + 0.999 + ... upto n terms)

= %[{1 -0.1) +(1-0.01) + (1 -0.001) ... upto n terms]
= %[{1 +1+1+...ntimes)—(0.1+0.01+0.001 +... upto n terms)]

But 0.1, 0.01, 0.001, ... n terms are in G.P. with
a=0.1,r=0 =01
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(i0.7+0.77+0.777 +......

Solution:

5,=07+0.77+0.777 + ... upto nterms
=7(0.1 +0.11+0.111 + ... upton terms)

= %{0.9 +0.99 + 0.999 + ... upto n terms)

= £[(1-0.1) + (1-0.01) + (1-0.001) +... upto n terms]
= %[(1 +1+1+...ntimes)—(0.1+0.01 +0.001 +... upto n terms )]

But 0.1, 0.01, 0.001, ... n terms are in G.P. with
0.01

a:D.‘I,r:ﬁ:U.'I

I P B (X))
7% {n ﬂ'l[ 1-0.1 ]}

Question 7.
Find the sum to n terms of the sequence
(i) 0.5, 0.05, 0.005, .....

Solution:
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Here, t; = 0.5, t = 0.05, t;= 0.005

L0054 and L=2005_4,
t, 05 t, 005
The given sequence is a G.P.
a=05andr=0.1
S,,=a{]—r],forr-=il

_ 0.5[1-(0.1)"]

1-0.1

(ii) 0.2, 0.02, 0.002, ......

Solution:

Here, t; = 0.2, t; = 0.02, t3 = 0.002

‘_?=D_[f.3._{}1 dh=ﬂ'§3_01
t, 02 t, 0.02
The given sequence is a G.P.
a=02andr=0.1
Sn-a{ll ™) forr<1
0.2[1-(0.1)" |
1-0.1
0.2
== [1-(0.1)"
2 [1- 1))

art-2-chapter- 2 -sequences-and-series/
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Question 8.

For a sequence, if S,, = 2(3n — 1), find the nth term, hence showing that the sequence is a
G.P.

Solution:

S,=2(3"-1)

Spo1=2(3"""'-1)

Butt,=S, — S,
=23"-1)-233""'-1)
=23"-1-3"""+D
:2{3n_3n—1):2{3n—1+l _3n-I)

t,=23""'3-1)=43""

tu+1:4.3{n+1—l}
=403)"

The sequence (t,) is a G.P., if tt—“ = constant

n

forn e N.

L., _ 43)
t.n_ 4{3}“—[

r=3

the sequences is a G.P. with

tn=43)"""

=3 =constant, forn e N

Question 9.

If S, P, R are the sum, product, and sum of the reciprocals of n terms of a G.P,
respectively, then verify that [SR]n = P2,

Solution:
Let a be the 1st term and r be the common ratio of the G.P.

C.the G.P.isa, ar, ar?, ar’, ..., ar™’
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S=a+ar+a:2+..,+ar“‘1=a(r"_l]

r—1

P =a(ar) (ar’) ... (ar" ™ ")

n 1+2+3+...+(n-1)

=a.r
nim=1}
=a'.r ?
~1
p?=g™ -0 )
1 1 1
R= -4 —4— 4. 4+ —
a ar ar ar
R S T SR G T oS S |
a. l_r|.—|

l+r+ri 4. + 1" T+
a.r"

Lo, .., 'areinGP.,witha=1,r=r
[ 41+ + ...+r"'1=1.[r‘*1]

r-1
Rl (r“—l]= 1 xax[r"—l)
ar"'{ r=1 ) 2% r—1
R= a’,]r"’ S |
a2 p" 1= %

a®. "= (E]ﬂ
R

p2 = E_J -.[From (i)}

Question 10.

If S,, S,,, Ss, are the sum of n, 2n, 3n terms of a G.P. respectively, then verify that S (S;, —
S2n) = (S2n — S0)%
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Solution:

Let a and r be the 1st term and common ratio of the G.P. respectively.
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L ed) )

—a [r:_ ]e"
Sa(S3n — Sm) = _ﬂ'[r::llﬂ [a[i—-_ll}zl

e |

Su(San — Sz0) = (S2a — S’ ...[From (i)]

art-2-chapter- 2 -sequences-and-series/
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Question 11.
Find
03,2, (3x2)
Solution:
Z.’.-x:l'
=]
=3x2+3x22+3x2%+ .. +3x29
=3[2+22+2°+ ... +2"
Here, 2, 22, 2%, ...2"% are the terms in G.P. witha

=2 r=2
10
iy:f :3_M
r=1 z_t
=6(1024-1)

=6(1023)=6138

. 10 -
(i) > ,_;5x3
Solution:
353
=1
=5x3+5x3°+5x3+ . +5x3"

=5[3+3°+3"+...+3'%
Here, 3, 3°, 3%, ..., 3'% are the terms in G.P. with
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a=3r=3

10 . 3(3°-1 15
35x3 =5.-[3—_1~;I = ?(3“’—1)

Question 12.

The value of a house appreciates 5% per year. How much is the house worth after 6 years if its
current worth is Rs. 15 Lac. [Given: (1.05)° = 1.28, (1.05)° = 1.34]
Solution:

The value of a house is Rs. 15 Lac.

Appreciation rate = 5% = % =0.05

Value of house after 1st year = 15(1 + 0.05) = 15(1.05)

Value of house after 6 years = 15(1.05) (1.05)°

=15(1.05)°

=15(1.34)

=20.1 lac.

Question 13.
If one invests Rs. 10,000 in a bank at a rate of interest 8% per annum, how long does it take to

double the money by compound interest? [(1.08)° = 1.47]

Solution:
Amount invested = Rs. 10000

Interest rate = % =0.08

amount after 1st year = 10000(1 + 0.08) = 10000(1.08)
Value of the amount after n years

=10000(1.08) x (1.08)""

=10000(1.08)"

=20000

- (1.08)"=2

- (1.08)° = 1.47 .....[Given]

~.n=10years, (approximately)

Ex 2.3
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Question 1.

Determine whether the sum to infinity of the following G.P.s exist, if exists Find them.
M) 513750 --

Solution:

111

PERTI

1
2

Here,a= —,r= :%,|r|<1

1
2!

e T

Sum to infinity exists.

Sum to infinity = l%r

1
_2_._=]

1L
2
g 4 B 16
Ul)z?ﬁ!ﬁ!ﬁ?"'
Solution:
) 4816
3902
4
3 _ 2
Here,a=2,r=3 = = |r|<1
ere, > =500l
Sum to infinity exists.
Sum to infinity = li
i 1
-2 =
1-=
3

Maharashtra Board Solutions Class 11-Arts & Science Maths (Part 2): Chapter 2- Sequences
and Series Ex. 2.3
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(v)9,81,7.29, ......

Solution:

9,8.1,7.29, ..

Here, a =9, r—g— =0.9,]|r] <1
- Sum to Tnl‘irnt}gr exists.

<. Sum to infinity = —

| =

I
e,
o =

art-2-cha ter-2 -sequences-and-series/
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Question 2.

Express the Following recurring decimals as rational numbers.

(0.7

(ii) 2. 4

(iii) 2.35

(iv) 51.02

Solution:

() 0.7=0.7777... = 0.7 + 0.07 + 0.007 + ...

The terms 0.7, 0.07, 0.007,... are in G.P.
~a=0.7,r=20 =0.1 |r|_|u1|-:1

-~ 5um to mﬁrutyr exists.

. Sum to infinity
0.7

1-0.1

0.7

_a
1-r

[

(=R pl
=]

(i)2.4=2.444 ... =2 + 0.4 + 0.04 + 0.004 + ...

The terms 0.4, 0.04, 0.004,... arein G.P.
~a=04,r=00 =0.1,|r|=10.11<1

- 5um to mﬁmty exists.

. Sum to infinity

art-2-cha ter-2 -sequences-and-series/
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(i) 2.35 = 2.3555... = 2.3 + 0.05 + 0.005 + 0.0005 + ...

The terms 0.05,0.005,0.0005,... are in G.P.

.. _ 0005 _ _
--a—ﬂ.ﬂS,r—W—ﬂ.Llﬂ—|D.1|-:1

. Sum to infinity exists.
. Sum to infinity
=234+ 2
l-r
0.05
=23+ ——
1-0.1
=23+ 2%
0.9
= _2_3+ i
10 90
212 _ 106

90 45

(iv) 51.02 = 51.0222 ....= 51 + 0.02 + 0.002 + 0.0002 + .....
The terms 0.02, 0.002, 0.0002,... are in G.P.

o _ 0.002 _ _

Sa=0.02,r= 002 —U.1,|r| —ID.1I"¢1
. Sum to infinity exists.

. Sum to infinity
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=51+ 2 =514 202

I-r 1-0.1
0.02

=5]+ —=
0.9

=51+ 2
%

=51+ L
a5

_ 229

45

Question 3.

If the commmeon ratio of a G.P. is % and the sum to infinity is 12, find the first term.

Solution:

r= %,sur‘n to mﬁmtyz 12 ..... [Given]

Sum to infinity = ﬁ
12=

3| 1

a:12u§
La=4

Question 4.
If the First term of the G.P.is 6 and its sum to infinity i is 26 ﬁnd the common ratio.

art-2-cha ter-2 -sequences-and-series/
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Solution:
a=6,sum to infinity = % .....[Given]
Sum to infinity = ﬁ

9% _ 6

17 1-r
16 _ 1

— T ——

17 1-r
16-16r=17
ler=16-17
_t

16

Question 5.
The sum of an infinite G.P. is 5 and the sum of the squares of these terms is 15, find the G.P.

Solution:
Let the required G.P. be 3, ar, ar

Sum to infinity of this G.P. =5
_ 3
l-r
a=5(1-r) (1)
Also, the sum of the squares of the terms is 15.
(@ +af+ar'+..)=15

az

1-r°
15(1 -1*) =2’
15(1 -1 +1)=25(1-1) ...[From (i)]
3(1+0)=5(1-r1)
3+3r=5-5r
8r=2
1

r=_
4

o

Required G.P. is a, ar, atz, ar’,
15 15 15
47167 647

2 ar, ...

15=
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Question 6.
Find

M >, 4(0.5)

Solution:

3 4.5y

r=1

= 4(0.5) + 4{0.25}’ - 4{_?.5)’ ...
:4{%{%) (2) }
3

T 1 (1)’ (1]’ .
eterms —, | —| ,|—| ,...are in G.P,

2°\2)°\2
1 1
=_.r= = = <
a > > Ir|= r ' 1
Sum to infinity exists.

1

24(05} = 4x]— =4x —2T =4

2

(i) 32 (—3)

Solution:

art-2-chapter- 2 -sequences-and-series/
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M
|
| —
S
|
| | =
-
]
—_
|
e
I e
|h—l-
L
I
'h'l..ul
]
|
= |

i) 3% o(~8) (- 2)’

Solution:
Se(-1)

o 0]

1 1V (1Y )
Thetenns—i, IR ... are in G.P.
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a= - —.r=--, |1‘|=‘-§ <1
Sum to infinity exists.
e9(-3) - oot
1
=(_ 2
(-8) 1—[—1J
2
_1
- 218
=) 2| =3
2
ﬁu]}jz11[14"
Solution:
2(0.4)“
—04+(ﬂ4)2+{04)3

The terms 0.4, (0.4)%, (04)3 . are in G.P.
a=04,1r=04,|r|=|04<1

Sum to infinity exists.

art-2-chapter- 2 -sequences-and-series/
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Question 7.
The midpoints of the sides of a square of side 1 are joined to form a new square. This procedure
is repeated indefinitely. Find the sum of

(i) the areas of all the squares.

(ii) the perimeters of all the squares.

Solution:
i

7

(i) Area of the 1st square =12
2
=L
Area of the 2nd square = (ﬁ )

2
Area of the 3rd square = (%)

and so on.
. Sum of the areas of all the squares

. (1Y (1Y
=12+ w2+
[75) [2]
el la

2 4

The terms 1, ,... are in G.P.

*

-

1
2

1 1
a=l,r=—,|r|=|=| <1
2,' | |2|

art-2-chapter-2-sequences-and-series/
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. Sum to infinity exists.
. Sum of the areas of all the squares = 1 -2

(if) Perimeter of 1st square = 4

o
||

Perimeter of 2nd square = 4( 7 )

Perimeter of 3rd square = 4 (%)

and so on.
Sum of the perimeters of all the squares

e

=4[,+%+[715]1.,.]

The terms l—é[—é] ,... are in G.P.
1 1
a=l =717l L’E‘

Sum to infinity exists.
Sum of the perimeters of all the squares

Question 8.

A ball is dropped from a height of 10 m. It bounces to a height of 6m, then 3.6 m, and so
on. Find the total distance travelled by the ball.

Solution:
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Here, on the first bounce, the ball will go 6 m and it will return 6 m.
On the second bounce, the ball will go 3.6 m and it will return 3.6 m, and so on.
Given that, a ball is dropped from a height of 10 m.
.". Total distance travelled by the ball is = 10 + 2[6 + 3.6 + ...]
The terms 6, 3.6 ... are in G.P.
a=6,r=0.6,]r|=10.6|<1
.. Sum to infinity exists.

.". Total distance travelled by the ball

6 6
—10+2-1":—'£— —1{}+2m
10 L 10
=10+2 '5"“:‘}
. 4
=10+ 30
=40 m

Ex 2.4
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Question 1.

Verify whether the following sequences are H.P.
1

fl}gaF 1TIg

Solution:

1111

3527729

Here, the reciprocal sequenceis 3,5,7,9,...

ty=3,t=5t3=7,t4=9, ....

L-ti=t3-t;=ty—t5 =2 =constant

. The reciprocal sequence is an A.P.

. The given sequence is a H.P.

1
() 3+ 62120 200 -

Solution:

11 1 1

376?12 247"

Here, the reciprocal sequence is 3, 6, 12, 24,...
t1:3,t2 ﬁ t3 12, ......

-ty =3,t5-t,=6

tz - t1 £ t3 - tz

. The reciprocal sequence is not an A.P.

. The given sequence is not a H.P.

- 10 10 10
(“I] 57 1732 47"

2-cha ter-2 -sequences-and-series/
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Solution:
10 ]ﬂ l'[l'
"17° 32 47'
Here, the  reciprocal sequence is
1 1'? 32 47
57107 10°
1 1'.-r 32 47
R TR TR T

L-ti=ti-bL=4—-4L= %=¢0115tal'll

. The reciprocal sequence is an A.P.
.. The given sequence is a H.P.

Question 2.

Find the nth term and hence find the 8th term of the following HPs.
() 3 275 5 s= 111? -
Solution:
111 1
27578711
- 2,5,8,11,... arein A.P.

.arein H.P.

sa=2,d=3
t,=a+(n-1)d
=2+(n-1)(3)
=3n-1

. nth term of H.P. =

in—1

art-2-cha ter-2 -sequences-and-series/
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1
[”}4’5’8’1[]""

Solution:
%, %, %, %, ...areinH.P.
. 4,6,8,10, ... arein A.P.
~a=4,d=2
tyb=a+(n-1)d
=4+(n-1)(2)
=2n+2

~.nth term of H.P. = 2n1+2

_ 1
.. Bth term of H.P. = m ST

1 1
[”']PEFE?E*“'
Solution:

L 1 1 1 arein H.P.

57107157207 "
-~ 5,10, 15, 20, ... are in A.P.

~a=5d=5
th=a+(n-1)d
=5+ (n-1)(5)
=5n

. nth term of H.P. = EL
Tt

. _ 1 1
- 8th term of H.P. = 5@ - 40

art-2-cha ter-2 -sequences-and-series/
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Question 3.
Find A.M. of two positive numbers whose G.M. and H.M. are 4 and %ﬁ respectively.
Solution:
GM.=4,HM.=
Now, («:M]2 {AM){H M.)
47 = AM. x
SAM =16x E
SAM. =5

Question 4.

Find H.M. of two positive numbers whose A.M. and G.M. are ]TE and 6.
Solution:

AM.= 2 GM.=6

Now, (G.M.)% = (A.M.) (H.M.)

52—— H.M.
" H.M. _zus=-=E
.'.H_|"u.|f|_:T
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Question 5.

Find G.M. of two positive numbers whose A.M. and H.M. are 75 and 48.
Solution:

AM. =75 HM. =48

Now, (G.M.)2 = (A.M.) (H.M.)

S (G.M)2=T75x 48

S (GM)2=25%x3x16x3

S (GM)2=52x42x 32

S GM.=5x4x3

- G.M. =60

Question 6.

Insert two numbers between i and % so that the resulting sequence is a H.P.

Solution:

Let the required numbers be H— and — H .
1 2
.1 1 1 1

""4°H,;"H;’3
- 4,Hq,H;, 3 arein AP
t;=4,t,=H;, t3=H,, ty=3
Shh=a=4,,=3
t,=a+(n-1)d
t,=4+(4-1)d

3=4+3d

are in H.P.
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3=4+3d

3d =-1

T |

nd==2
Hi=tp=a+d=4-3 =3
Hy=t;=a+2d=4-2=2

. For resulting sequence to be H.P. we need to insert numbers % and %.

Question 7.

Insert two numbers between 1 and -27 so that the resulting sequence is a G.P.
Solution:

Let the required numbers be G4 and G..

1, Gyq, Gy, -27 are in G.P.

ty =1, ty =Gy, bty =Gy, by =-27

SEi=a=1

ty=ar™’

tg = (1) r*1

27=r3

3 =(-3)°

Sr=-3

S~ Gi=t=ar=1(-3)=-3

'Gz: t3: al'2 = 1('3]2: 9

. For resulting sequence to be G.P. we need to insert numbers -3 and 9.
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Question 8.
If the A.M. of two numbers exceeds their G.M. by 2 and their H.M. by 1?8, find the numbers.

Solution:
Let a and b be the two numbers.

_ a+b _ ./ — 2ab
A—T,G— ﬂ.b,H—E

According to the given conditions,

A=G+2,A=H+%

G=A-2, H=A- %
Now, G* = AH
{A—2)2=A(A~}-5§]

A2-4A+4=A2-I~5§A

18 A_4A=—4
5
:.?_.& =4
5
A=10
a+b 10
2
a+b=20
b=20-a ...(1)
Consider, G=A-2=10-2=8
1@23

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/

€IndCareer

ab=64

a(20-a) =64 .....[From (i)]
-20a+64=0

(a-4)(a—-16)=0

Sa=4dora=16

Whena=4,b=20-4=16

Whena=16,b=20-16=4

. The two numbers are 4 and 16.

Question 9.
Find two numbers whose A.M. exceeds their G.M. by % and their H.M. by %.

Solution:
Let a and b be the two numbers.

A—ﬂ—_'_hG ‘\/—H_Eﬂb

Accordlng to the given -:cnd‘l:Tons,

A= G+— A= H+—

26

1 25
A--,H=A-2=
G= 2 26

Now, G’ = AH

(-3) =A(-3)
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Vab=6

ab=36

a(13-a)=36...... [From (i)]
a2-13a+36=0
(a-4)(a-9)=0
Sa=4dora=9
Whena=4,b=13-4=9
Whena=9,b=13-9=4

. The two numbers are 4 and 9.

Ex 2.5
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Question 1.
Find Sn of the Following arithmetico-geometric sequences.
(i) 2, 4x, 6x%, 8x>, 10x%, ......
Solution:
2, 4x, 6x%, 8x>, 10x%, ......
Here, 2,4, 6, 8, 10,... are in A.P.
Sa=2,d=2
S nthterm=a+(n-1)d
=2+ (n-1)(2)
=2n
Also, 1, x, x*, 1:3, ... are in G.P.
a=1,r=x
n"term=ar""
-
n™ term of arithmetico-geometric sequence is
t,=2nx"""
Sp=2+4x+6x" +8x + 10x* + ..+ 2nx"""
(1)

Multiplying throughout by x, we get

xSy =2x+4x +6x + 8" +10x° + ...+ 2nx"
...(ii)

Equation (i) — equation (ii), we get

Sn—x§,

=2+ 2+ 20+ 20+ L+ 2T - am®

(1-x)S, =2+ 2x l_xu_l]—lnx"

1—x

(1 =x)8a=2(1 = nx") + 2x(1-x"")

1—x
_ 2([—m“}+ 2x(1=x""")

Sn 1—x (1-x)*
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(i) 1, 4x, 7x%, 10x3, 13x%, ......
Solution:

1, 4x, 7x%, 10x3, 13x%, ......

Here, 1,4,7,10,13,... arein A.P.

a=1,d=3

S nthterm=a+(n-1)d
=1+ (n-1)(3)

=3n-2

Also, 1,x, X%, %,... are in G.P.
Sa=1,r=x,

nth term = ar™! = x™’

nth term of arithmetico-geometric sequence is

ty=(3n-2}x""
Sp=1+4x+ 77+ 108 +...+(3n-2x" "'

()
Multiplying throughout by x, we get
xSy =x+4x* +7x +10x* + ...+ (3n - 2"

...(11)
Equation (i) — equation (ii), we get
Sy — x5, .
=1+ 3+ 37+ 3+ + " - (B3n-2)x"

-
(1= x)Sa=1+3x ‘I‘i —(Bn-2)x"
Ix(1—x""")

(1=x)8.=1-(3n-2). 5" +
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() 1,2=3,3x9,4x27,5=81,......
Solution:
1,2%x3,3x9,4x27,5x81,....
Here, 1,2,3,4,5, ... arein A.P.
Sa=1,d=1
~nthterm=a+(n-1)d
=1+(n-1)1
=n
Also, 1,3,3%,3%, 3% .. arein G.P.
a=1,r=3
n" term = ar" !
=1.3"""
=3n-l
n" term of arithmetico-geometric sequence is
t“=nl3'u-—l
S,,=[+2x3+3x32+4x33+5x34+...
+n3""!
.. (1)
Multiplying throughout by 3, we get
38, =1x3+2x3¥+3xP+4x3 +5x3°+
.. +tnld

..(ii)

Equation (i) — equation (ii), we get
Sa—3Sa=[1-n3"]+[3+3*+3 + ...
+ 311— I]

_ )
-28,=[1-n.(Y+ =5—
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28, =[1-n.(3"]+ % 3" -1)

= 11(3“)-] _i n-1 _
S=—5— 30D
_ n(3")-1 L 3=

S
" 2 4

(iv) 3,12, 36,96, 240, ......

Solution:

3,12, 36,96, 240, ......

e, 1x3,2x6,3x12,4x24,5x48, .......

Here, 1,2,3,4,5, .....are in A.P.

S nthterm=n

Also, 3,6,12, 24,48, .....arein G.P.

Sa=3,r=2

s nthterm=ar"1=3.(2"")

. nth term of arithmetico-geometric sequence is

ta=n.3(2""")
Sh=1x3+2x6+3x12+4x24+5x48+
032"
(i)

Multiplying throughout by 2, we get
2S5, =1 x6+2x12+3 x24+4x48
+5x96+..+n3(2"
...(11)
Equation (1) — equation (ii), we get
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S, —2S,=[3-3n(2M)]+[6+12+24 + ...
+3(2"° 1)

- 8= [3-3n(2)] + 6(22“__1‘1)

=3-3n(2")+6(2" "' - 1)
Sn=3n(2"-3-6(2""")+6
=3n(2") - 3(2" +3
Sp=(n—1)3(2") +3=3[(n- 1)2"+1]

art-2-chapter- 2 -sequences-and-series/
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Question 2.
Find the sum to infinity of the following arithmetico-geometric sequence.
- 2 3 4
(l}l,z,ﬁ,ﬁj.-.
Solution:
2 3 4 .
T . (
s=1+24 242 0)

Multiplying (i) by ir, we get
1

1 2 3 4 ‘e
—S=c4+ =+ =4+ =+ .. .G
4 4 4 4 & (i)

Equation (i) — equation (ii), we get
ES =]+ [1+L+l+]
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. 6 9 12 15
(i) 3, 5+ 55+ 735+ 5250+ - -
Solution:
6,9 12 15 0

=34+ -4+ =+ =+ =
5=3 5 & s 5

Multiplying (i) by % , we get

1 3 6 9 12 15 ..
—S=Z 4+ — 4+ 4+ =+ =+, L.l
5 S 5 5 5 55 (i)
Equation (i) — equation (ii), we get

%S =3+ [§+1+—3—+]

5 5 §
3 3 3 .
The terms =, —, —,... are in G.P
55§
3 1 1
a==,r=—,|r|=|-<1
5 5 Ir] ‘5
Sum to infinity exists
3
dg=34+_5_
5 1
1——
5
4
4o 15
'EST_T
5.:ﬁ
. 4 7 -—-10
(nql,_ 390 37
Solution:
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7 10

-4 .
S=1+ (—J + - + -+ ... ..()
3/ (33 ()
Multiplying (i) by _%, we get
Ly 42+ T3+ m_'+...
3 -3} 3 (3 (3
...(ii)

Equation (i) — equation (ii), we get
LY SR I I B
R
3 3 3 B
3 (3 ()
=3 __]

a= — ![=
3 3

Sum to infinity exists.

)

. are in G.P.

The terms

<1

-1
,r=_
Ir1=|3

Ex 2.6
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Question 1.
Find thesum > (7 + 1)(2r — 1).
Solution:

> (r+1)(2r-1)

r=1

= i(Zrz + r—l}

=2ir2 + ir - il

- n(n+1)(2n+1) N n{n;l} “n

[22n° +3n+1)+3(m+1)-6]

oo o3

(4n* +9n-1)

Question 2.
Find > 1, (3r* — 2r + 1)
Solution:

E(Srz ~2r+]}

r=l

=33F 2%+ 3
P=1 F=1 r=l

=3 n[n+l::;:2n+l) _s n(n;l] +n
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[(2n*+3n+1)-2(n+ 1)+ 2]

b2 M|

I

2o’ +n+1)

Question 3.

Find Z:—l=1 ( 1+2—?_. ) ..+r)

Solution:

L1 +2434 4T
| )

art-2-chapter- 2 -sequences-and-series/
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Question 4.
- n P42 4L r?
Find > ,_; ( i) )

Solution:

LI LR, RS &
= r(r+1)

ety 1
"X e

lir(rﬂ}

1 n{n+l}{2n+l} n(n+1)
4] 6 T ]
= i.@[[h +1)+3]

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

_ n(n+1)(n+2)
12

art-2-chapter- 2 -sequences-and-series/
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Question 5.
Findthesum5x7+9x11+13x15+.....upto n terms.
Solution:

5x7+9x11+13 =15+ .....upton terms

Now, 5,9, 13, ... are in A.P. with
rchterm=5+(r—-1)(4)=4r+1

7,11, 15, ... are in A.P. with
rthterm=7+(r—1)(4)=4r+3
SExT+9x11+13x15+ ..., upto n terms

= i(4r+l)[4r+3)

r=1

= Y (16r* +161r+3)

r=1

=16 ir* + lﬁir +3i“1
r=1 r=1 r=1|

— 16 n{n+1)ﬁ(_2n+l) N 1611 112+] 3n

%[8{2112 +3n+ 1)+ 24(n + 1) + 9]

%(lﬁnz +48n + 41)
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Question 6.
Find the sum 22 + 42 + 62 + 82 + _.... upto n terms.
Solution:

2* + 4% + 6% + 8% + ... upto n terms
=2 x1P+2x2P+2x3)P+Q2 x4+ ...
=2 (2)

r=1

=437
r=1

_ 4n(n+1)(2n+1)

6
_2n(n+1)(2n+1)
- 3

Question 7.

Find (70% - 697) + (682 - 672) + (66% — 65%) + ...... +(22-19
Solution:

Let S= (707 -69%) + (68— 67%) + ...... +(22-19
L85=(22-19) +(42-3%) + ...+ (70° - 69?)

Here, 2, 4, 6,..., 70 are in A.P. with rth term = 2r
and1,3,5,...,69 arein A.P. with rth term = 2r -1

S= 2[(2@* ~(2r-1)']
= i[4r1—(4r’—4r +1)]

rml
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= 34
_35 35
=4Zr - Zl
_ 4 35%36 4o
2

=(72-1)(35)

=71 x 35

= 2485
Question 8.

Findthesum1x3x5+3x5x7+5x7x9+ ... +(2n-1) (2n + 1) (2n + 3)
Solution:

LetS=1%x3x5+3x5x7+ ... upto n terms

Here, 1, 3, 5, 7 ... are in A.P. with rth term = 2r — 1,

3,5,7,9,... are in A.P. with rth term = 2r + 1,

57,9, 11,...are in A.P. with rthterm=2r + 3
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S =3 (2r-1)(2r+1)(2r+3)

r=1

= 3 (4r-1)(2r+3)

= i(ﬂr’+]2r1—2r—3)

= Sirjﬂzir’—Zir—iii
r=1 =1

_3. n?(n+1)° +12n{n+l](2n+1}
4 6
n(n+1)
ZT-??H
=2n*(n+ 1 +2n(n+ D(2n+ 1) -n(n+1)-3n
=n(n+1)[2n(n+1)+4n+2—-1]-3n
=n(n+1)(2n>+6n+1)-3n
=n(2n’ +8n’+ Tn+1-3)
=n(2n’ + 8n” + Tn - 2)
=n(n+2)(2n’ +4n-1)
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Question 9.
1x2+2%3+3x4+4=x5+... uptonterms _ 100
If 14+2+3+4+. .. upto n terms -3 ,find n.
Solution:
1x2+2x3+43x4+. . .upton terms _ 100
1+2+3+4+..upto n terms 3
rir+1
.21 ( }_IIJD
e
r=1
NI
272 w0
>roo
r=1
n(n +1}{2n+])+n(n+l)

2 100

6 = —
n(n+1) 3
2

@[{Znﬂhﬂzlm

n!n+1! 3

2
2(n+2) _ 100
3 3
n+2=>50
n=48
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Question 10.

IFS4, S; and S5 are the sums of First n natural numbers, their squares and their cubes
respectively, then show that 9832 =S3(1 + 854).
Solution:

§;=1+2+4+3+...+n =Zﬂ;r =n(n2+ll]
r=1
S;=12+22+3%+ . +n’
_ irz _ n(n+1)(2n+1)

r=] . 6

" 2
S=1'+2+3+ . +n’= 2r’=—Lﬂ2[n4+]
r=1

R.H.S.

Ss(1 + 8S)
nz{n+l)2|']+31n{n+l}:|
4 | 2

2 2
= 2O 4 an? 4 4n)
4

_ nz(n4+1} (2n + 1)2

_ 9.n%(n+ 1)2(2n+])2
36

_ {M&tﬂ]

art-2-cha ter-2 -sequences-and-series/

elndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/

@II IV Wwdl TGl

Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/

