& Exercise 6.10

Sol:

Sum the following series up to n terms
I1x34+2Zx5+4+3%x7 +...

First factor: 1,2,3,4,...,n Here a, =1,d=1,T; =a, +(k-1)d =1+(k-1)1 =1 +k-Z =k
2™ Factor: 3,5,7,9,... Here @& =3,d=2T; =a, +(k-1)d=3+(k-1)2=3+2k-2=2k+1
General term T, is

T, =k-(2k+1)

Sum of the first n term is

8, =Y k(2k+1) =3 (2K +k)

k=1 k=1 =]
S, =23 K+ 3k $34 20241
k=1 k=1 k=1 2
Now use the formulae
A =2'n(n+1)6(2n+1)+n(nz+1) o ﬂ(n+135(2"+1)
" k=1

=ﬂlﬁjﬁ-[2(2n+ 1)+3] = n(nﬁ'+1) “(4n+5)

s - n(n+1)(4n+5)
6
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Sol:

Sol:

Sol:

"Ix54+2x8+3x11+...

First factor: 1,2,3,4,....,1 yere @=1,d=1,T; =a, +(k-1)d=1+(k-1).1=1+k-1=k

2Factor: 5,8,11,... Here 4=5d=3,T, =a, +(k-1)d=5+(k-1)3=5+3k -3=3k+2

General term T, is T, =k-(3k+2) '
Sum of the first n term is

n . n(n+1)
s, Z(Sk"‘+2k =33 K +2Yk ZR=s
=1 k=1 ;
Now by putting n(n+1)(2n+1)
K=
s, =3_ﬂ(n+1‘)5(2n+1)+2.n(n2+1) . é 6

n(n+ 1)(6n+%) _3n(n+1)(2n+3) _n(n+1)(2n+3)
6 > 6 2.

=M-[3(2n+1)+6] =M-(6n+9)-=
1x2+2x5+3x8+..
First factor: 1,2,3,4,.., yore @, =1,d =1,T; =a, +(k-1)d =1+(k-1).1= ,1’+k A=k
2¥Factor: 2,5,8,... here & =2,d=3,T, =¢, +(k-1)d=2+(k-1)3=2+3k-3=3k-1
General term T, is

T, =k-(3k-1)
Sum of the first ntermis S, = i(aﬁ--k):sik‘ —ik _ z":k b "(""'1)
n=1 k=1 k=1 =
Now by putting .
n(n+1)(2n+1) _n(n+1) n(n+1) n+1) n(n+1)(2n+1
8, =3 S = [3(2n+1) 3] =- -(6n) Ekz L( . )

S, =n(n+1)(n)=n?(n+1)
1x3x5+2x4x6+3%x5%7 +...
First Factor: 1,2,3,....n here @, =1,d=1,T, =a, +(k-1)d=1+(k-1)1=2 +k- 1 =k
2" Factor: 3,4,5,....n Here @, =3,d=1,T, =a, +(k-1)d=3+(k-1)1=3+k-1=k+2
3" Factor: 5,6,7,....n Here @, =5,d=1,T, =a, +(k-1)d=5+(k-1)=5+k-1=k+4
T, =k-(k+2)(k+4) | -

S, = k(k+2)(k+4) = k(k? + 6k +8) = k* +6k* +8k
k=1

S, =Zn:k(kz +6k+8) :
k=1

S, =3k +63 Kk +83 'k

k=1 k=1 k=1

Now by putting

s, __{n(tﬂ)}:é n(n+ 1%(27: +1) w6 n(n2+1)

S, =£—-(—?-1—)i+n(n+1)(2n+1)+4n(n+1) =n(n+1)[f—@—ll+2n+1+4]=n(n+l)[

n® +n+8n+20
7

n(n+ )

= (n? +9n+20)= n(n4+1)( +4n+5n+20) )[n(n+4)+5(n+4)]—-—(n+1](n+4)(n+s)

studyplusplus.com <



Sol:

Sol:

vii.

Sol:

1x2x4+2x3x7+3x4%x10+...

1 Factor: 1,2,3,....n Here a, =1,d=1,T, =a, +(k-1)d=1+(k-1)=1+k-1 =k
2™ Factor: 2,3,4;....,1 Here a, =2,d=1,T, =a, +(k-1)d=2+(k-1)1=2+k-1=k+1
3" Factor: 4,7,10,.....,n Here a, =4,d=3,T, =a, +(k-1)d=4+(k-1)3=4+3k-3=3k+1

T, =k-(k+1)(3k+1)
=k(3k’+4k+1)=3k’ +4k* +k

5, =3(3K +4K2 +k)

k=1

-BZP +4Ekz +Zk
k=1 k=1
Now by puttlng
S ]
s, =3[n(n2+‘1)] T n(n+135(2n +1) + n(n2+ 1)

S,,- =3[n(n+1)]z%Zn(n+1)(2n+'1)+n(n+1) & n(n+1)]'3n(n+1)+4(2n+1)+1}

2 3 2 212 3
:n(n+1)|'9n(n+1')+8(2n+1)+6 n(n+1)(9n +9n+16n+8+6) i +1)(9n2+25n+'14)
- | 6 2x6 2x6
n(n+1)
=——(9n’ +25n+14)
2°+4*+6% +

- For 2,4,6,.....n Here a, =2,d =2

T, =[a, +(k- l)d] [2+(k 1)2] [,2(+2k ,2’] =(2k)’
T, =(2k)’ =4K*

S, =3 4k? =42‘,kz

k=1 k=1
s, =4 n(n+1)(2n+1) ikz ” n(n+1)(2n+1)
6 k=1 6
s, =2n(n+lg(_2n+1)
§+§+¢+“
For 3,6,9,..
Here q, = 3 d =3

T, =(a, +(k-1)d)’ (3+(k 1)3)’ (3+3k -3)'
(3k) =9k’

S, ):qk’ 9218

k=1

s, =9. n(n+12(2n+1) Ekz R(n+1)(2n+1)

g =3n(n+ 13(2ﬁ+ 1) e
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viil.
Sol:

ix.

Sol:

4x1* +7x2* +10x3* +...

1* Factor 4,7,10,.....1n

a, =4,d=3,T, =a, +(k-1)d=4+(k-1)3=4+3k-3=3k+1

2™ Factor 1,2,3,.....,1

a,=1,d=1,T, =[a, +(k- l)dT [1+(k -1)1] = [1’+k ,(T k?
T, =(3k+1)k? =3k +k*

S, = Z(ak=+k*) 3}:1:’ +Zk’

n(n+1) n-(ln+1)k(;n+1) n(n+1)[3n(n+1) 2n-|-1-_n(n+1)|'91rt(n-|~-1)+ =
] s ol

=1‘l-(—nzill[9nz +9n+4n +Z] = f__(rzz_+12[9n, +13n +2]

3+(3+7)+(3+7+11)+...

The series is:
3+(3 +7)+(3+7+11)+...

Here @, =3 ,d=4 , n=r then
a, =3+(r-1)4=4r-1

. The sum of the n bracket is;

n(n+1) -n=2n*+2n-n=2n+n

S, 2(4:- 1)= 42:- }:1 4

The sum of the serles up tonterms is:

§=Y (2 +i) = 22: Y

i=1 =1
=2n(n+1)(2n+1) = n(n+1) S n(n+1)(2n+1) +n(n+1) " n(n+1){4n+z+3) e n(n+1)(4n+5)
6 2 3 2 6 6
12 +(1‘t +20)+(17+2° +3?)+...

2, . k(k+1)(2k+})

32
8= z’*: k(k+1)(2k+1)

k=1 -6

S, = -é-z:k(k +1)(2k+1)

S, = li(ﬂc’ +3k* +k)

[ 2k +3§kz +*Z.," k]
__‘: [n(n+1)] n(n+1)(2n+1)+n(n+1)}
6 2 6 2
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—
.

Sol:

Sol:

Q3.

Sol:

= ﬂ(zflzl){z"f(;+1)+2n +1.+1:| =$':24---1—)[n2 +n+2n+2j =—’3-(-’—:-iﬂl(n’ +3n+2)

20 2 o 2naz) - 2D (1) 2 1)) 2D _nlre)) ne2)
Sum the series

1?-22+3*-4*+...+(2n-1)" -(2n)’
T, =(2n-1) -(2n)’ =( 47 - 4n+1-417) =—4n+1

so I, =—4k+1

8, =Y (~4k+1)=—43 k+ 31

k=1 k=1
=—4 -E(nzﬂﬂt =-—2n(n+1)+n =-2n*-2n+n =-2n*—n
S, =-2n*-n=-n(2n+1)

z 2 2 2 2 2
l—+1 t2 +1 s +3 + ... tO N terms
1 2 3

n(n+1)(2n+1) :
ore T g =%[){(2n +:+2n+1)]=%(2n2+3n+1)

soT, =%(2k’+3k+1)

S, =§Tk =%g(2k= +3k+1) .
- ] =%[2nl(n+1)(2n+1) 4 n(n+1)+n] =E_[(n+1)(2n+1)+3(n+1)+1]

6 2 6 3 2

.'Zik2 +3ik+n

k=1 k=1

I
N

[2(2n* +3n+1)+9(n+1)+6

n L i .
=E < }:52(411 +6n+2+9n+9+6) -§(4n2+15n+15)
Find the sum of n terms of the series whose n' terms are given

" 5n*+2n+3
T, =5n%+2n+3
T, =5k*+2k+3

n n
Sn 221; :Z(5k2+2k+3)

k=1 k=1 .

- " n n(n+1)(2r+1) _ n(n+1)

= £ k 3 =5- 2. :
8 sgk +z£ +§ S .+ +3n
S = 5n(n+lg(2n+1)'+n(n+1)+3n =n[5(n+ll(2n+1)+n+1+3]
2 1)+6n+24| n

=n[5(2" *3’”6' ) 1=-6—[10n2+15n+5+6n+24] =-g-(_1on=+21n+3o]
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Sol:

Qa.

Sol:

Sol:

n*+2n-3
T,=n*+2n-3 so T, =k* +2k-3
S, =Y (k* +2k-3)

k=1

Sa=Y K +23 k-3 = "("+-135(2".+1)+,2’"(';1) 3n

k=1 k=1 k=1
1)(2 ; s -
_n(n+ )6( n+1)+n(n+1)_3n=n[(n+1)£2n+1)+n+1_3]=n(2n +3n+;.§-6n_ 12]

2n’ +9n” —~11n

S, =%(2n2+9n—11) =

Given n™ term of the serles, find the sum to 2n terms
3n*+5n+2

- T,=3n*+5n+2 T, =3k*+5k+2

S, =i(3k=+sg+z_)

k=1

S, =3ik2+5ik+i2 =3.n(n+]:l(2n'+1) +5.n('n2+.1)
k=1 k=1 k=1

s, =3n(nf1)(2n+1)+ 5n(n+l)+2n =nli(n+1)(2n+1)+ls(n'+1)+zjll

+2n

6 2 2 : 2
[2n‘+3n+1 5n+5
=n +

2 2
Replace n by 2n

Sin =20 (2n)" +4(2n) +5]=2n(4n? +8n+5) = n(8n’ + 16n +10)

+2] :g—l:'zﬂ2 +3n+145n+54+ 4] = -;—(Zn’ +8n+ 10).= n(n‘ +4n +5)

~

n*+n-2
T,=n*+n-2 T, =k*+k-2

S, =§(n2 +n-2)

n n | n(n+1)(2n+1)¢n(n_+l)

Snzik’+2k—22= 6 #es -2n

k=1 k=1 k=1 :
n+1)(2n+1) g ' ) -
;n[( )g )+ﬂ;1_2] ___n(m +:n+1 : n;l_z} =n[2n +3r_1+1;3n+3 12]::%(2": +6n—-3)

S,,=E n®+3n-4
2 )

Replace n by2n

9. =3"33((2n)z +3(2n)-4)

2n;, 5
Sz,, =-—3—-(4-n +6n-4)
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