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

EXERCISE 21.1

Find the sum of the following series to n terms:

LP+3+5+7+......

Solution:

Let Tn be the nth term of the given series.

We have:

Ta=[1+(n-1)2P
=(2n-1)
=(2n)* -3 (2n)%. 1 + 3.12.2n-13[Since, (a-b)’ = a> — 3a’b + 3ab? - b]
=8n®—12n?+6n -1

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

We have:
Sn = Z::l T}
mn 3
— Ek:l 2k — 1]

= Y5, [8k —1—6k(2k—1)]
= Yo Bk —1—12k* + 6k |

= YL (8K =1 — 12k% + 6k |

=85k -3, 1123 K +6k
k=1 k—1

_ sn3{:+1]3 o 12n{n+1ﬁ}(2n+1) n ﬁﬂ-{i;-l—l]l

Upon simplification we get,
=2n°(n+1?-n-2n(n+1)2n+1)+3n(n+1)
—n(+1)[2n(n+1)-22n+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]

2.22+4+6°+8+.........

Solution:

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

Tn = (2n)?
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= 8n?
Now, let S, be the sum of n terms of the given series.
We have:
m
S, = Z 8k*
=
—8Y i
k=1
nin+1) 2
-5
n?n+1)°
B 4

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

3.1.25+2.3.6 +3.4.7 +........
Solution:
Let T, be the nth term of the given series.
We have:
Ta=n(@+1)(nt+t4)
=n(n’+5n+4)
=n’+5n% + 4n
Now, let S, be the sum of n terms of the given series.
We have:

Sﬂ- == E::] Tk

=Y KB4 Y524 Y 4k
k=1 =1

=Y e P+ +4%k
k=1 k=1

Upon simplification we get,

n*(nt1)’  Sn(n+1)(2n+1) dn(n+1)
= 4 R 6 2
ni(n+1)*  Sn(n+1)(2n+1)
=it g +2n(n+1)
_ nintl) (n(ntl)  5(2n+1)
— 3 ( 5 + 3 = 4)

- nint+l) ( p2in 1045 )
_ 2 ( 2 ' 3 +4
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2

_}—1[11 + 1)(3n% + 23n + 34)
12

n(n+1) ( 3n3+3n+20n+1n+24)
6

. The sum of the series is
_}—l[u +1)(3n% + 23n + 34)
12

F

4.1.2.4+23.7+3.4.10 + ... to n terms.
Solution:
Let T, be the nth term of the given series.
We have:
To=n(n+1)(Bn+1)

=n(3n’>+4n+1)

=3n®+4n’*+n

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

We have:
S‘I".I. — EL] Tk

= fakﬁ + Y42 + Y, k
=1 k=1

— 35"

2 k=1 K+ 4Ek2 + 3 k
k=1

Upon simplification we get.

n’(nt+1)*  dn(n+1)(Zn+1) n(n+1)
- 1 6 2
It (n+1)*  2n(n+1)(2n+l) nintl)
- 4 3 2
__ n(n+l) [ 3n(n+1) 4(2n+1)
- 2 ( 2 3 1)
_ on(ntl) (ap?i3n | Snid
- 2 ( 5 T3 T 1)
_ n(n+l1) (gn?+gn+1&n+a+ﬁ)
- 2 6

= i[n + 1)(9n% + 25n + 14)

=

~ The sum of the series 1s
T i 5 i - E
i+ 1){9n? + 25n + 14)

i

51+ +2)+(1+2+3)+(1+2+3+4)+

... to n terms
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Solution:
Let T, 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:
Sn = ZE:I Ty,
- Z::l (#)
n(n+1)(2n+1) n(n+1)
=3 [ 6 T ]
_ e (m )
nin+1)
— T 4 (#)
n(n+1)(2n+4)
- 12z
_ n{nt1)(n+2)
Ew wmi

=~ The sum of the series 1s [n(n+1)(n+2)]/6
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