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Exercise 9.4

Find the sum to n terms of each of the series in Exercises 1 to 7.

1.1x2+2x3+3x4+4x%x5+...
Solution:

Givenseriesis 1 x2+2x3+3x4+4x5+ ..

It’s seen that,

nterm, a, =n(n+1)

Then, the sum of n terms of the series can be expressed as

S, = a, = k(k+1)
k=1 k=l
=ik3 +i,’r
=1 k=1

_ n(n+1)(2n+1) +n(n+l}

2.1x2x3+2x3%x4+3x4x%x5+...
Solution:

Givenseriesis 1 x2x3+2x3x4+3 x4 x5+,
It’s seen that,
n"term, an=n(n+1)(n+2)
=(n*+n)(n+2)
=n®+3n%+2n
Then, the sum of n terms of the series can be expressed as

8§ = Zu;

w=l
ik"‘+3ik: +2ik
=l k=l =l

n(n+1) | 3n(n+1)(2n+1) 2n(n+l)

= + +
2 6 2
' T 2n+1 .

_ n‘l:.ﬂz+]] +n{r3+11{ 1+ }+”{”+|]
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nl[u+ 1} H{r.r+

1) }
+2n+1+2
2

2 L
n(n+1)[ ' +n+dn+6
2 | 2
”(”H}(nl +5n+ﬁ]
4
n(n+1)

[n" + 20+ 3n+ 6)

n(n+1 }[H(n +2)+3(n+ 2}]

4
n(n+1)(n+2)(n+3)

4

3.3x12+5x22+7x3%+...
Solution:

Givenseries is 3 x12 +5x 22+ 7 x 32 + .

It’s seen that,

n" term, an = (2n + 1) n? = 2n% + n?

Then, the sum of n terms of the series can be expressed as

6

n (n+1) n(n+1)(2n+1)
2 * (i

n[n+]}+2n+l}

n(n+1) 3t 430420 +1
2 3

2 3

n{n+ I} 30 +5H+1]

n(n+ |}(3n: 450+ I}
i)
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4. Find the sum to n terms of the series L ] .
Solution: %2 2x3 3x4

I I 1

Given series is, + + +...
1«2 2x3 3x4

It's seen that, (
| 1 C e
n" term, &, = =—— ( By partial fractions)
a=——=
1 2
[
ﬂ'-. =-=—
-2 3
1
ay=———..
3 3 4
1 I
a,=—-
non+l

On adding the above terms colomn wise, we get

[ . 1 | 1
a vy +otd, =Sttt -+ | | ot
' ! [1 3 ] [2 3 4 n+1]

2 3 b

S —1- ] _r;+|—|_ "

n+l e+l 1+

5. Find the sum to n terms of the series 52 + 62 + 72 + ... + 20?2
Solution:

Given series is 5% + 62 + 72 + ... + 207

It’s seen that,

n" term, an = (n+4)2=n?+8n + 16

Then, the sum of n terms of the series can be expressed as

S,=>a, =2 (k'+8k+16)

k=1 k=1

ik3+ﬂik+ilﬁ
k=l k=l k=l

12n+1) 8 1
=n[n+ L{ n+ }+ n{;+ }+I6n
Now. its found that

16" term is (16 + 4)2 = 202
Thus,

S 16(16+1)(2x16+1) 8x16x(16+1)
= +-
2

+16=16
6
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_(16)(17)(33 I{S}x]ﬁx[]ﬁﬂ}

Floxl6
6 2
'Iﬁ -

_0907)63), (90607,
6 2

=149+ 1088 + 256

= 2840

Hence, 5" +6° +7 +....... F20° = 2840

6. Find the sum to n terms of the series3 x 8 + 6 x 11 + 9 x 14 +...
Solution:

Given seriesis3 x 8 +6 x 11 +9 x 14+ ...

It’s found out that,

an= (N"termof 3, 6,9 ...) x (" term of 8, 11, 14, ...)
=(3n) (3n +5)
=9n? + 15n

Then, the sum of n terms of the series can be expressed as

"

S, = ga,\ = "9k +15k)

k=1
—93 K +153 &
k=1 k=l

g, n{n+]](2n+]}+ Iix”[”H}

6 2
3n(n+1)(2n+1) 15n(n+1)
- 2 T
_3ff[n+l}[jn+l+q}

-— :
. 311[n+1](?”+ﬁ)
=——(

=3n(n+1)(n+3)

7. Find the sum to n terms of the series 12 + (1% + 22) + (12 + 22 + 3%) + ...

Solution:
Given series is 12 + (12 + 2%) + (12+ 22+ 32) + ...

Finding the n™" term, we have
an=(12+22+3%+....... +n?)
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n{n+1)(2n+1)
—
n !:2:'1! +3n+ l}
6
2n*+3n’+n
[i]

1.3, 1.2 1
= 3N + N+ gn

Now, the sum of n terms of the series can be expressed as

| n'{.l*.r+ﬂlj L] xn{n+1}{2n+]}+ I xn{n+|j
32 2 6 6 2

B i(n+1) _H{H+ 1) N (2n+1) I:|

6 2 2 2

_ a(n+ 1) ¥ +n+2n+1+1
[ 2

n(n+1) W’ +n+2n+2
6 2

6 2

_n(n+1) n(n+1)+2(n+ I)]

n(n+1) _{H+ l}[n+2}:|

[ 2

B rr[u+l): (n+2)
12

8. Find the sum to n terms of the series whose n' term is given by n (n + 1) (n + 4).
Solution:

Given,

an=n(n+1)(n+4)=n(n>+5n+4)=n+5n2+4n
Now, the sum of n terms of the series can be expressed as
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S, = iuk = ik-‘ +5ik3 +4ik
A=l A=l w=I w=l

n:{n-l-l}: S;r[n+l}{2n+l} 4n[n+1]
+ 1l
4 6 2

n{n+1) _n{n+|}+ 5{2n+1}+4]

2 2 k

Cn(n+1)[ 307 4304200 +10 + 24}
-2 6

n(n+1)[ 30° + 230+ 34
2 6

n(n+1)(3n° +23n+34)

12

9. Find the sum to n terms of the series whose n' terms is given by n? + 2"
Solution:

Given,

n'" term of the series as:

an=n?+2"

Then, the sum of n terms of the series can be expressed as

S, =2 kK +2" =YKk +y 2! (1)
k=] k=l k=]
Consider iz“ =242 +2% 4+ ..
k=1

The above series 2, 22, 23, is a G.P. with both the first term and commeon ratio equal to 2.

a 2)1(2) -1
_-_gzk =%=2{2"_1} (2)

Therefore, from (1) and (2), we obtain

S, =ik-’+z(z“ ~1)=

k=1

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

+2(2-1)

10. Find the sum to n terms of the series whose n™ terms is given by (2n — 1)
Solution:

Given,

n'™ term of the series as:

an=(2n-1)2=4n>-4n+1

Then, the sum of n terms of the series can be expressed as
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S, = ia* =i[4k: —4k +I}

k=1

_4Ek —42“21

4n(n+l (2n+ I] ) dn(n+1)

-

+ 1

[

(2n+1)

H+|

e

=2n(n+1)+n

Lad

_E[Err +,m+1)

- —E[JH-[}-I"]

A

Il
=

B H_4n’ ++5.r1+2—6n—6+3]

[ dnt 1
=
3

_ HEZJ?+|}{2H—]}

-
2
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