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Some Special Series Ex 21.1 Q1
Let T, be therth term of this series then,
7, =[1+fr- 2]
= {2n - 1)°
- {2nY’ - 3fen)® 1+3.1%2n - 17 [ (a-bY = &% -3a% +3ab% - b}

=gni-12n+6En-1
1% +3%+5% 4. ton terms

n?-"
= =
.-'f-l":Lr

- ¥ (8% - 122 + 6k - 1)
-l

n ) n = n n
=8y k"-12n k“+6 5 k- %1
k=1 k=1 k=1 k-1

) Bl@}z_w[n{ml} {2ﬂ+1]:|+6lm}_n

& 2

5
=Bn2{n+1]

" —IE[H[H+1][2n+1]]+3[n[n+1]]—n

=Enz{n+1]2—2n[n+1][2n+1]+3{n+1]—n
= [n+1][2n2[n+1]—2n[2n+1}+3n]—n

= [n+1][2n3+2n2—ﬂmz—En+3n]—n

= [:n+1][an3—2n2+n]—n

=2nt—ont et et - 2nt +n-n

=on* +n®-2on®

=on* - n*

= n® [2n2 - 1)

17 +37+5%4+7%  .ton terms = nz{znz— 1}.
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Let 7, be the nth term of this series. Then,
T, = {2n)°

=an”*

Let &, be the sum to n terms of the given series; Then,
il
g, = T BL?
b=l

g% k3
b=l

Blm:r

2

el 2
xr.- [ +1)
g

= 2n® [r.- + 1]2
Hence, S, = 2n° {r + 1:]2
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Let 7, be the nth term of the given series. Then,
T, = [nth term of 1,2,3... ) x[nth term of 2,3,4.. ) x {nth term of 5,6,7..)

=[1+f{r-x1]x[2+{n-1)x1]x[5+[r-1) x1]
=[1+n-1]x[2+n-1]x[5+n-1]
=nxfrn+1)(n+4)

{n2+n:][r.-+4]
e+ 4n? + 0%+ 4n

=n? +5n% + 4n

=Tn=n3+5n2+4n

Let 2, denote the sum to » terms of the give series. Then,
. "
S, == 7,= =& {n3+5n2+4n)
n=1

r=l

” ) " ) o
TR+ R ERT+ T o4

r=1 Rl r=1

n 2 .".'2 n
2R +EET RT+4E R

f=1 =l h=l
) nin+1) 2+5 nln+1)f2n +1) ) ) nfrn+1)
2 i} 2
2fh+ 1" & {20 + 1
_n [+ 1) . nln+1)(2n + }+2n[n+1]

1 6
_3n2[n+1]2+1ﬂn[n+1][2n+1]+24n{n+1]
- 12

nfn+1)
=T[3n[n+1}+1u[2n+1}+24]
=M[3n2+3n+20n+10+24]
1z
1
=M[3n2+23n+34]
1z
n[n+1}[3n2+23n+34)

12

n[n + 1]{3.*‘.-2 +23n +34:]

Hence, &, = 1z
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Let 7, be the nth term of the given series. Then,

T, = [nth term of 1,2,3..)x{rth term of 2,3,4.. ) x [nth term of 4,7,10..))
=[1+f{p-x1] [2+fn-1)x1] [4+{r-1)x3]
=[1+n-1].[2+n-1].[4+3n-3]
=nfr+1){3n+1)
={n2+n){3n +1)

R R T R S
=and+4nten

=7, = v an®+n

Let &, denote the sum to rn terms of the given series, Then,

"
S, = %
"

Te = % [3n3+4ﬂ2+n)
=1 r=1

o = n = n
=33+ 4"+ 2 h

n=1 n=1 n=1

=3§ n3+4§ ne+ E "

) 3{@} +4[n[n+1?ﬁ[2n+1]}+[n{ng+ 1]}
=§[n[n+1}]2+2n[n+13][2n+1]+n[n2+1]
) Q[r‘.'[n+1]]2+Eln[:n+1][:2n+1]+6n[:n+1]

1z
=%[9n[n+1]+8{2n+1]+6]
= %{n+l][9n2 +9n+16n+8+6]
= %{n+l][9n2 +25n+14]

Hence, &, = A n+1fon® + 250 + 14
1z
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Let 7, be the nth term of the given series, Then,
To=1+2+3+....+n
"
=§[Ex1+{ﬂ—1]x1]
[2+n-1]

[ +1)

Let &, denote the sum to » terms of the given series. Then,

n Rk K
Sn=ET&-= E[?+§:|

=%ln[n+12[2n+1]}+%ln[n2+ 1}}
=n[n+1][2n+1]+n[n+1]
1z 4
=n[n+1][2n+1]+3n[n+1}
1z

n{n+1)
BT

n{n+1)
BT

n{n+1)
Y-

[2n+1+3:|

[2n+4]

2 [r +2)

=%[n+1][n+2]

Hence, 5, = g[n + 1] [n +2]
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Let 7, bethernth term of the given series. Then,
T, =[nth term of 1,2,3..) = [nth term of 2,3,4..))

=|:1+[n+1]x1:|.[2+[n+1]x1:|
=|:1+.r'.-—1:|.|:2+r.-—1:|
=nfn+1)

=??2 + 1

Let 5, dencte the sum to rn terms of the given series. Then,
n il el n
S,=ET,=% {n2+n)= TR+ BN
n=1 n=1

=1 n=1

=n[n+1][2n+1]+n)n+1
a] 2

) n[n+1}[2n+1}+3n{n+l]
&

) n[n+1]|:2n+1+3:|
a]

) nfn+1)[2n+4]
&

=n[n+1]x2{n+2]
&

=g[n+1”n+2]

Hence, 5, = %[n +1)[r + 2)
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Let 7, the rnth term of the given series. Then,

T, = [nth term of 3,5,7.. ) x [nth term of 12,22,32...)
= [3+[n—1]2].[n2]
= [3+2n—2:|.{n2)

=[2n+ 1][.*‘.'2]

= 2n% +n*

To = 2n® +n?

Let &, denote the sum of n terms of the given series. Then,

S, = E T =§ {2n3+n2)

n=1 R=l
n n n n
=2+ T =22 0+ D n°
r=1 =1 r=1 n=1

2 &

_ Eln{n+1jr+ln{n+1} {zmﬂ

[.r‘.- [r+1){2n+ 1]]
&)

= %[n{n+1]]2+
[n{n+1)T , il r1)(an+ 1)
2 a]
) 3[n[n+1]:|2+n[n+1] [2n +1)
&

) nfn+1)

[Sr? [r+1)+[2n + 1]]

) nfn+1)

[Sr.-z + 3+ 2 +1]

= g[n+1]{3n2+5n+1)

Hence, &, = %[n + 1][3n2 + En +1)
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We have,
=2nfsant-1

Let &, denote the sum of » terms of the series whaose rth term is 7. Then,

" o o o "
S,= E = E[2kF+ak?-1)- z k¥ pako Tt
k-l | &1 | 3 |

n 3 n o n
=2n k"+3n k-2 1
£l &=l fml

2 =]

_ E[M}2+3ln[n+1}[2n+1]}_n

=§[n{n+1]]2+n[n+1}{§n+l]—n

[n[n+1]]2+n[n+1][2n+1]—n
2

[n[n+1]:|2+[n+1][2n+1]—2n
2

=g[n[n+1]2+[n+1][2n+1]—2}

[ 3+n+2n2+2n2+3n—1]

|3

== |rf+ranf+an-1
g7 ¢ an® e an -]

Hence, &, = ;[n3+ e + 4n - 1)
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We have,

7o=nt-3"

Let &, denote the sum of nterms of the series whose nth term is 7,. Then,

]
1t

n 7 Ty = 7 {k3-3k)= Tatog gt
Kot Pt i1 £at

2

=lf£1iiyr-{31+3?”.+3”)

nz[n+1]2_3[3”_1]

4 3-1

_nz[n+1]2 3

. 2@”—@

=
1
Hence, 5, = l@] - 2[3” - 1)
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We have,

T, =n[n+1}{n+4]=[n2+n)[n+4]=n3+5n2+4ﬂ
Let &, denote the sum of » terms of the series nth term is 7. Then,
”~ -
S =5 T =% [kF+8k%+4k
= E A )
i 2 I > i
=7 E*+ % B+ @ 4k
&=l k=l &=l

Ll 3 el 2 Ll
= D k7+E80 kT +45 &
b=l k=1 b=l

~ ) o = ~
= S,= Dk +LEZ K +4 T k&
k=1 k=1 k=1

& 2

[t [rtn+1(en+1)] an(n+1)
el

[n [+ 1:]:|2 +

5n[n+16][2n+1] r2nfre)

B

3[n[n+1]:|2+lliln[n+1] [2n + 1) + 24n (n + 1)
1z

=¥[3n[n+1}+1u{2n+1}+24]
) nn+1)

= [3n2 +In+20n+ 10+ 24]

) n(n+1)

= [3n2 +23n + 34]

Hence, 5, = ln—g[n +1) [3:/‘.'2 +230+ 34)
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We have,
T, = (2n- 1y
= f2r)? +1-2x2n x1
=4n®+1-4n
=4n® - 4n+1
T.o=4n’-dn+1

-

Let 5, denote the sum of » terms of th series whose nth term is 7. Then,

L el el
g,=Z T, =1 4+ 71
k=1 L | k=1

n ) " "
S, = mki-amk+ Tl
k=l k-l k=l

i z o il
= S,=42 k¥-4% k+ T 1
k=1 k=1 k=1

) 4ln{n +1L{2n + 1]}_ 4n{n2+ g, .,

nin+1)fen+1)-2nfn +1)+n

W L] P

n[n+1]{2n+1]—2n2—2n+n
=§n[n+1][2n+l]—2n2—n

=2?”[n+1][2n+1]—n{2n+1]

z2n{n+1)f{2n+1)-3n{2n+1)
B 3

Hence, &, = g[En +1)[2n-1)
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Here the sth term of the series is:

I, =1n{2n+2)

Thus the 20® term will be:
TE=IXED[EXID+2]=1580

The infinite series can be written as:
2x4+4x6+6x8+---=>"2n(2n+2)
nl
Therefore the sum up to 20% term will be:

% 0 20
> 2n(2n+2)=24n" + Y 4n
el ol el

20 20
=43 n’ +4>'n
el =1
20(20+1)(2-20+1) 20(20+1)
= '5 ~+4. o

=12320
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Some Special Series Ex 21.2 Q1

we hawve,
S+5+9+15+23+.. 4T, + 7,

The difference between the successive terms are 5-3=2, 9-5=4, 15-9=56...dearly, these
difference are in A.P.
Let, &, denote the sum to » terms of the given series.

Then,
sn=3+5+9+15+23+ Ty + Ty i)

n—

Also, S, =3+5+ 94157, + T, (ii)

Subtrating{ii) from {i), we get
O=3+[2+4+6+8..(7,-7,_,]]-7,

; ][2>c:2+[n—1 1)x2]

Tn=3+
Tn=3+{n;1]x2[2+n—2]
=3+([n-1){n)
=3+n°-n
=n-n+3

n "

T, = EZ—k +3
ETe 2 -k

" " '
N
Fot

Jrml Sl
el o el
=T k- T k+ T 3
Sl Jrml frml
=n[n+1][2n+1]—n[n+l]+3n
i} 2
_n[n+1][2n+1]—n[n+1]+18n
B &
H
E[[n+1}[2n+l] 3[n+1]+18:|
=£[2n2+n+2n+1 an - 3+18]
)
i[2:f72+3n in - 2+18]
i}
I
=E[2n +1E.]
_h 2
-6 E[r.' +B]
_ni.z
_E{n +EI)

Hence, &, = %{nz +EI)
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We have,
2+5+10+1F+26+....

The sequence of the differences between the successive terms of this series is 3,5,7,9....,
Cleary, itis an AP, with common difference 2.
Let 7, be the nth term and 5, denote the sum ofn terms of the given series,

Then, =

n

Also, g,

Z+5+10+17...7,_ + T, [i)
Z+5+104170 4+ Ty + T i)

Subtracting (i} from (i}, we get.
0=2+[3+5+7. (T, - Tog)] - Tn

= To=2+[3+5+7+...7, - Toy)

=2+u[2x3+{ﬂ—1—1]x2:|

=2+sz[3+n—2]

=2+[n—1][n+1]

=2+nf+n-n-1
=2+n°-1
=nZ+1

nfn+1)(2n +1) o
&

_n{n+1][2n+1}+6n
i}

g[[n +1){zrn + 1) + Eu:|

g[znz +h2r +1+ Eu]

a 2n +3n+ 7
2L ]

hence, S, = g[znz +3n + ?]
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We have,
1+3+7+13+21+.......

The sequence of the differences between the successive terms of this series is 2, 4,6,8...
clearly, itis an AP, with common difference 2.
Let 7, be the nth term and 5, denote the sum ofn terms of the given series,

Then, S, =1+3+7+13+21+..7,_ ;+7, ...... (i)
Also, 5, =1+3+7+13...7,_; +T7,....[ii)

Subtracting (i} from (i}, we gst
O=1+[2+4+6+8..(T - Toi)]- T

I
-\-.|

1+[2+4+6+8..(7, -7, 4]]

= Tn=1+@[2x2+[n—1—1]x2]

=1+[n;1]x2[2+[:ﬂ—2]:|

=1+[n—1}[n]



n ) n n
= S, =R k- T k+Z1
b=l b=l b=l

) n[n+1}[2n+1}_ n[n+1]+n
&] 2

) n[n+1}[2n+1}—3n[n+l}+5n
a]

g[[n+1]{2n+1]—3[n+1]+6]
= g[2n2+n+2n+1—3n—3+6]
= g[2n2+4]

xE[n2+2]

o =

[.r'.-2 + 2}

w3

Hence, &, = %{nz +2).
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We have,
I+7+14+244+37 4+,

The sequence of the differences between the successive terms of this series is 4,7,10,13+ ...,
clearly, itis an A.P. with common difference 3.
Let 7, be the nth term and 5, denote the sum of n terms of the given series.

Then, S, =347 +144+24 437471 +7n00r. (i}
Also, S, =3+ T7+14+24+. .+ T, + 7, i)

o

Subtracting {ii} from (i}, we get
O=3+[4+7+10...+(7, - T,,}]-T,

== T =3+|:4+?+1E|----+[Tn‘Tn—ij]

n

= T=3+@[2x4+{n—1—1]x3]

n

3+[n;1]|:8+[n—2]3:|

= 3+[”2j[8+3n-6]

3+[nz;1]|:2+3n]

6+ {rn - 1) (2 +3n)
) 2

E+2n+3n°-2-3n
2

E+3nc-n-2
2

T -n+ 4



. . {3k2—k+4) 1
= S EIT,:( ) .fcz_i 2 B E[
IR 2 1 o
= P k-2 Fk 2
25.1 2E1 +.¢E.1
3 nlr+2r+1) | 1[n{r+1)
oz & 2 2

=n[n+1}[2n+1}_n[n+1]+2n
4 4

=n[n=1}[2n+1]—n{n+1]+8n
4

=%[[n+1][2n+1]—[n+1}+8]

[2n2+n+2n+1—n—1+8]
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We have,
1+3+6+10+15+.......

The sequence of the differences between the successive terms of this seriesis 2,3, 4,5 +....

clearly, it is an AP, with commaon difference 1.
Let 7, be thenth term and &, denote the sum of » terms of the given series,

Then, &, =1+3+6+10415+ .. T, 1+ T,......[i)
Also, S =1+3+6+10+.....+7,_, n....[n]

Subtracting (i) from (i), we get
O=1+[2+43+4+5...(7, -7, 4)]- 7,

= To=1+[2+3+4+5..(T, - T,.1])]

"

= T =1+[ﬂ2;1}|:2x2+[n—1—1]x1]

= 1+@[4+n—2]

+Q[n +2)

ny2n-n-2

=1+
2
2
_1+n +h-2
2
_2+r.-2+n 2
2
_r.'2+n
2

Il
[~ =
iy
I
[ =
—
-
ta
+
T
—
Il
na| =
[
e
ta
+
M|~
[~ =
x—



12 - 1=
= g ==tk +=—1 k
- N 2 ko1

& 2

|
[l e
r

_n[n+1][2n+1]+n[n+1]}

:n [ +1) [En; L %ﬂ

M| =

ﬂ[ﬂ+1]_2n+1+3}
2 | =8

) ﬂ[ﬂ+1]_2n+4}
2 | 8

nln+1)=2[n+2]
2mb

=§[n+1}[n+2]

Hence, &, = %[n +1}[n+2].
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YWe have,
l+4+13+40+121+.......

The sequence of the differences between the successive terms of this seriesis 3,9, 27, 81...,

clearly, itis a G.P. with comman difference 3.
Let 7, be the nth term and £, denote the sum of » term s of the given series.

Then, S, =1+4+13+40+...... + Ty + T i)
Also, S, =1+4+13...+ Ty + T fil)

Subtracting (i) from (i}, we get
O=1+[3+9+27+8L...{T,-T,,}]- 7,

= T, =1+[3+9+27+81..(7, - T,_)]
3{3.’.‘—1 1)
= T.o=1+
-1
3 fon-1
- Tn=1+§(3” 1)
S142_gmt 2
o 2
_1-3, 7
S
1 3"
=—-— 4+
z 2
_F 1
T2 2



Il
T b=
|
|
M| =
=
—

I
I
|
5
[

I
|
—

P+ _on-3
4

3+ _on -3
4
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Hence, &, =

..3”]-

—mh



We have,
4+6+9+13+18+.......

The sequence of the differences between the successive terms of this seriesis 2,3, 4,5....
clearly, itis an A.P. with common difference 1.

Let 7, be the nth term and 5, denote the sum of # terms of the given series.

Then, S, =4+6+13+18.....7,_; +T,.....[i)
Also, 8, = 4+6+9+13...7,_ + T,...[i)

Subtracting (i) from {i), we get
O=4+[2+3+4+5... (7, - T.4)]- 7

= Tp=4+[2+3+4+5..(7 - T)]

n

= T =4+{n;1][2x2+{ﬂ—1—1]x1:|

= 4+[ﬂ;1:I [4+nr-2]

= 4+@{n+2]

S+ni+2n-n-2

i n
— T k+ T3
b=l 2h1 bl

_ Sn=i n[n+1][2n+1}}+n[n+1]+3n
2 5] 2me




= Sn=%[n][n+1j[2n+1]+L‘jl]+3n

n[n+1]{2n+1]+3n[n+1}+36n
B 12

[r+1){2n+1)+3(n+1) +36
=n
12

b
2

[2n2+n+2n+1+3n+3+36]

s

= f—2[2n2+6n+4ﬂ]
= f—;[n2+3n+20]
= g{n2+3n+20)

Hence, &, = %[nz +3n+ ED}
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We have,
2+4+7F+11+16+.......

The sequence of the differences between the successive terms of this seriesis 2,3, 4, 5.,

clearly, itis an A.P. with common difference 1.
Let 7, be the nth term and £, denote the sum of» terms of the given series,

Then, &, =2+4+7+11+16 0+ Trhog+ Feerrrs (i)
Also, S, =2+4+7+11+...7,_; + T, i)

Subtracting (i) from (i), we get
O=2+[2+3+4+5..(7, -7, ,)]-T7,

= Te=24

(-1
2

[2x2+fr-1-1)x1]
=2+['r?2;1]|:4+n—2:|

= 2+{ng;1][n+ 2}

4+nZ+2n-n-2




2
1

_ éln{nnj[zn +1}}+éln{n+ ﬂm

1
1

" 1 =
ST AT AS

TM:-

1
2

G 2
_n[n+1}[2n+1}+n[n+1]+n
- 12 4

n[n+1}[2n+1}+3n[n+l]+12n
B 17

=f—z[[n+1][2n+1]+3[n+1]+12]

]
2

[2n2+n+2n+1+3n+3+12:|

—

= f—g[zn2+6n+16]

3

—[n + 3n +B]

Hence, &, = %{n2+3n +EI)
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1
+ +
1.4 4.7 7.10
Let 7, be the rth term of the given series. Then,

1

7. = =12,
" far-2){zr+1) d "

_ S P
"ooalar-2 3r+1

. 1 =
required sum == % T,
a1

" 1 1
E _
r-1[3n—2 3r.-+1}

5103 G- Fk s )

|~

—

|~
T

[3n+1-1
an+1

0|~
4

In+1

i)
an+1

"
n+1
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Hence, required sum =




We have,
1 1 1 1 1

—_— + + +
1.6 6,11 11.14 1419 [5n—4][5n+1]

Let 7, be the rth term of the given series. Then,

1

7. = =12,
© {5 - 4)fsr +1) r f

- - _1 1 1
* L|Br-2 Er+1

. 1=
required sum =—- % 7,
rml

=l§ 1 1
Eyo1lEr-4 Er+1

Il
—
P
=
1
(e
e
+
.
0|~
|
=
|—t|'_L
= A
~
(=Y
—
—
1

=5n+1

Hence, required sum =
Er+1

i

1

1
EJ””[EH—*—P_ Sh+ 1

|





