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EXERCISE 21.1

Find the sum of the following series to n terms:

1.B3+3B+53+73+ ...
Solution:
Let T, be the nth term of the given series.
We have:
To=[1+(-1)2°
=(2n-1)3

PAGE NO: 21.10

= (2n)® -3 (2n)2. 1 + 3.12.2n-13[Since, (a-b)3 = a — 3ab + 3ab? - b]

=8n°*-12n>+6n-1
Now, let S, be the sum of n terms of the given series.
We have:

Sn=24 1Tk
= Y1 [2k— 1]3
= Y, [8K —1-6k(2k—1)]
= Yo [8K —1—12k + 6k |
= Yo, [8K* —1— 12k + 6k |

=8k -3 11237 K +63k
k=1 k=1

_ Bni(n+1)* 12n(n+1)(2n+1)  6Gn(ntl)
-1 - 6 + 2

Upon simplification we get,
=2nP(n+1)?-n-2n(n+1)(2n+ 1) +3n(n+1)
=n(n+1)[2n(n+1)-2(2n+ 1)+ 3] —n
=n(n+1)[2n>-2n+1] -n
=n[2n¥-2n+n+2n>-2n+1-1]
=n[2n®-n]
=n?[2n? - 1]

=~ The sum of the series is n? [2n? - 1]

2.2+ 48 +63+8+.........

Solution:

Let T, be the nth term of the given series.
We have:

T =(2n)°
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=8n®
Now, let S, be the sum of n terms of the given series.
We have:
1

=2n?(n+ 1)
=2{n(n+ 1)}?
= The sum of the series is 2{n (n + 1)}?

3.1.25+23.6+34.7+........
Solution:
Let T, be the nth term of the given series.
We have:
To=n(n+1)(n+4)
=n(n?+5n + 4)
=n®+5n% + 4n
Now, let S, be the sum of n terms of the given series.
We have:

Sn = Enkzl Tk

=Y B+ Y52+ Y 4k
k=1 k=1

n n
=Y B+ +4Xk
k=1 k=1
Upon simplification we get,
_ nf(n+1)' | Sn(n+1)(2n+1) " dn(n+1)
= 4 LE 6 2
n*(n+1)* Sm(n+1)(2n+1)
S B § § + 2n(n + 1)
n{n+1) (n[ﬂ.+1} q 5(2n+1) g 4)

2 2 ' 3

o nint+l) (p2ig 10nr+5 )
= =3 ( g ot g A
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nin+1) ( 3n+3n420m+ 1n+24)
2 6

= %[n—k 1)(3n% + 23n + 34)

~ The sum of the series is

= %[n +1)(3n% + 23n + 34)

4.1.2.4+2.3.7+3.4.10 + ... to n terms.
Solution:
Let T, be the nth term of the given series.
We have:
To=n(n+1)(3n+1)
=n(3n*+4n+1)
=3n®+4n?+n
Now, let S, be the sum of n terms of the given series.
We have:

Sn = ELI Ty
=Y 3K + 34k Yk
=1 k=1

= 32:::1'!‘73 +4Zk2 +Z::l'k
k=1

Upon simplification we get,

Int(n+1)*  dn(n+1)(2n+l) n(n+1)
4 T 6 T3
3n2{11+1}2 n Eﬂ{n+13:|{2n+1:| 4 n{n;—l}l

_ n(nt+1) [ 3n(nt1) 4(2n+1)
= 0 (HE + 4

_ n(nt+l) [ 3p?i3n 8n4
= T (i sy

_ n(n+1) ( On? +9n-+16n+8+6 )
- 2 G

_ %[HJF 1)(9n2 + 25n + 14)
~ The sum of the series is

= %[n + 1)(9n® + 250 + 14)

5.1+(1+2)+(1+2+3)+(1+2+3+4)+... ton terms

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU'S

The Learning App

Solution:

RD Sharma Solutions for Class 11 Maths
Chapter 21 — Some Special Series

Let Ty, be the nth term of the given series.

We have:
Th =n(n+1)/2
= (n? + n)/2

Now, let S, be the sum of n terms of the given series.

We have:
Sp = ZE:I T,
n B2k
— Zk:l (T+

=3 20 (P +E)

2 6

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

1 3

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

1 3

_ nint1)(2n+4)
- 12

_ n(n+1)(n+2)
o i

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

n n[n;—l} ]

=~ The sum of the series is [n(n+1)(n+2)]/6
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EXERCISE 21.2 PAGE NO: 21.18

Sum the following series to n terms:

1. 3+5+9+15+23+.cceuuunenen.

Solution:

Let Ty, be the nth term and S, be the sum to n terms of the given series.
We have,

Sh=3+5+9+15+23+............. + Tha+Th... (1)

Equation (1) can be rewritten as:
Sh=3+5+9+15+23+............. +Tha+ Tneeenen ()

By subtracting (2) from (1) we get
Sh=3+5+9+15+23+............. + Tpa + Th

Sh= 3+5+94+15+23+...cu....... + Tha+ Ty

0=3+[2+4+6+8+ ...+ (Tn—Tn1)]-Tn

The difference between the successive terms are 5-3 = 2, 9-5 =4, 15-9 = 6,
So these differences are in A.P

Now,

3+ |22 {4+ (n- 22} - Tu=0

3+ [‘”‘;” {zn)} —T,

3+n(n—1)=T,
Now,
Sn = Z:ﬂ T
=Y 3 +k(k—1)}
= Z::l K+ Zﬁ;l 3 — ZE:I k

_ n[n-i—l;:j[?n-l-l:l 13— n{nﬂ-i—l}
(n+1)(2n+1)
:%[T-FQ—%I[H—FI}}

n[n+3]

3
i

= E[ng—l—S]

= The sum of the series is n/3 (n? + 8)
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2.2+5+10+17+26+...........

Solution:

Let T, be the nth term and S, be the sum to n terms of the given series.
We have,

Sh=2+5+10+17+26+............. +Tha+Tn... (1)

Equation (1) can be rewritten as:
Sh=2+5+10+17+26+............. + T+ Th.oon.o ()

By subtracting (2) from (1) we get

Sh=2+5+10+17+26+ ............. + Tna+ Th

Sh= 2+5+10+17+26+ euun........ + That Ty

0=2+B3+5+7+9+ ... +(Tn—Tn)]-Tn

The difference between the successive terms are 3,5, 7, 9
So these differences are in A.P

Now,
(n—1)

2+[ . {5+(n—2}2}]—Tn:l]
2+ [n?—1] =T,
[nj—kl] =T
Now,
S =EL1T;;
:Z:ﬂ (k?"'l)
= Z::l 'I"2+E:=1 1

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

]
n(n+1)(2n+1)+6n
]
n(2n*+3n+7)
G

= %[2!12-!— 3n+7)

=~ The sum of the series is n/6 (2n? + 3n + 7)

3.1+3+7+13+21+...

Solution:
Let T, be the nth term and S, be the sum to n terms of the given series.
We have,

n=1+3+7+13+21+............. + Tha+Thn... (1)

Equation (1) can be rewritten as:
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Shn=1+3+7+13+21+ ... + Tha+Then...e ()
By subtracting (2) from (1) we get
Shn=1+3+7+13+21+ ... + Tpa + Ty

Sh= 1+3+7+134+21+..00vee.... + Tp1+ Th

0=1+[2+44+6+8+ ...+ (Tn—Tnr1)]-Tn

The difference between the successive terms are 2, 4, 6, 8
So these differences are in A.P

Now,
1+ [[” D1y 2}] -

+(n
1+ [n®—n] =T,
T,

[n — 1+ ]

Now,
Sn = ZL T,
— Z::l 'I':E + Z::l 1— ZE:I k

_ n(n+1)(2n+1) _ n{ntl)

6 2
n(n+1) (op9
5 ( 3 ) +n

_ nt—1+3
= (#5)

= g[nz + 2)
= The sum of the series is n/3 (n? + 2)

4.3+7+14+24+37+...

Solution:
Let T, be the nth term and S, be the sum to n terms of the given series.
We have,

=3+7+14+24+37+............. + Toa+Th... (1)
Equation (1) can be rewritten as:
Sh=3+7+14+24+37+............. + Tha+Theennenn. (2)
By subtracting (2) from (1) we get
Sh=3+7+14+24+37+............. + Tha+ Th
Sh= 34+7+14+24+37+...c......... + Tha+ Tn

0=3+[4+7+10+ 13+ ... +(Th—Tn1)] - Ta
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The difference between the successive terms are 4, 7, 10, 13
So these differences are in A.P
Now,

34 {[“;” {8—|—(n—2}3}] = R

34 [‘“;” (3n +2)] _T,=0

In®—ntd | __
=] -1

[%HE—LE*—FE]:TH

Now,
Sn = E::l Tk
=EL1 [%kQ—%—HZ)
o %E:ﬂ K+ Yoai2— _; Yk

= n(n-l—ll[?n-!—l,'l R n{n;—l}
n{n+1){2n)+8n

1
(n+1)(2n?)+8n

1
=3 [n(n+1)+4]

= 3 [n* +n+4]
=~ The sum of the series is n/2 [n? + n + 4]

501+3+6+10+15+...

Solution:

Let T, be the nth term and S, be the sum to n terms of the given series.
We have,

n=1+3+6+10+15+............. + Tha+Thn... (1)
Equation (1) can be rewritten as:
Sh=1+3+6+10+15+............. + Toa+Th.enenn. (2)
By subtracting (2) from (1) we get
Sh=1+3+6+10+15+............. + Tna+Th

Sn= 1+3+6+10+15+............. + Tha+ Tn

0=1+[2+34+4+5+ ... +(Tn—Tr1)]-Tan

The difference between the successive terms are 2, 3, 4, 5
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So these differences are in A.P

Now,
A [[“;” {-’-i—i—[n—i]l]} —T,=0
1+ [[";” {n—i—?]} -
2]
Now,
Sn = Z::l T

= E::l (P;k)

n(n+1)(2n+1) n{n+1)
12 4

_ n(nt1) (2n41
R (% +1)

_ n(n+1) (M)
o 4 3

252 ()

n{n+1){n+2)
6

7,
= —(n+1)n+2)
5“1 J(n ;

= The sum of the series is n/6 (n+1) (n+2)
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