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WISDOMISING KNOWLEDGE

EXERCISE 21.1 PAGE NO: 21.10
Find the sum of the following series to n terms:

L P+ P+ s

Solution:

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

We have:

Ta=[1+ (-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:

Sﬂ:Z;.;lTk
= Y [2"’_1]3
= Yr  [8K —1-6k(2k—1)]
= Yo, [8K* —1—12k? + 6k ]
= Y [8k* —1—12k* + 6k |

=83k -3¢, 1-1237 ¥ +63k
k=1 k=1
8n?(n+1)? 12n(n+1)(2n+1 6 n{n+1

- (4)_n_ (6)( )+ (2)

Upon simplification we get,
=2n(n+1)*>-n-2n(n+1)2n+1)+3n(n+1)
—n@m+ 1) 2n@m+1)-2@Qn+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+43+63+8+.........

Solution:

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

Ta = (2n)?
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= 8n’
Now, let S, be the sum of n terms of the given series.
We have

5, _sts’-
_SZE

ey

2 2
_gx ™ (n+1)
4
=2nt{n+ 1)?
—2{n(n+ 1)}2
» The sum of the series is 2{n (n + 1)}?

3. 128 +2364+F AT+ coveenss
Solution:
Let T, be the nth term of the given series.
We have:
Ta=n(n+1)(n+4)
=n(n*+5n+4)
=n®+ 50+ 4n
Now, let S, be the sum of n terms of the given series.
We have:

Sn :E::lTk
—Zh1k3+25k2+24k

k=1
_Zh1k3+02k2+42k
k=1
Upon sunphﬁcatlon we get,
n(n+1)* 5n(n+1)(2r+1) 4n(n+1)
TR 6 2

2 2 5
n (n:-l) " n(n+lg(2n+1} 42 (n 4 1)

n(n+1) £ n{n+1) 5(2n+1)
(25 + 5 1)

_ n(ntl) fp2ipn lOTH-o )
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__ n(n+1) (3n’+3n+20n+10+24)
2 6

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

| &

T— 1 "
& The sum of the series is

- %(n +1)(3n2 + 23n + 34)

]

4.1.2.4+2.3.7+3.4.10 + ... to n terms.
Solution:
Let Ty be the nth term of the given series.
We have:
Ta=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:

Sn a Zzzl Tk
mn n
=Y3 +Y 42+ Y Kk
k=1 k=1

=3) B +4Y R +Y 0k
k=1

Upon simplification we get,

3n?(n+1)* 4n{n+1)(2n+1) n{n+1)
4 £ 3 6 ot 2

3n?(n+1)* 2n{n+1)(2n+1) n(n+1)
4 L2 3 + 2

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

2 2 3

__ n(n+l) (3p243n 8n+4
T (e o Bt )

__ n(n+1) (9n2+9n+16n+8+6)
o 6

2

2 %(n +1)(9n% + 250 + 14)
~. The sum of the series 1s

= 1)—1(’71 +1)(9n% + 251 + 14)

0N

S.1+(1+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:
Ta =n(n+1)/2
= (n® +n)/2
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Now, let S,, be the sum of n terms of the given series.

We have:
Sn =21 Tk
= Z'I::l (#)
= 3 Y1 (K + )

2 6 2

n(n+1) { 9n41

=1 (T+ + 1)

_ n(nt+l) (2n44
4 (T)

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

= 12

n(n+1)(n+2)
6

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

1 [ n(n+1)(2n+1) n(n+1) ]
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EXERCISE 21.2 PAGE NO: 21.18

Sum the following series to n terms:

I Bl B« E —

Solution:

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

ST e Rene g e B o i L S R— Tt T s (1)

Equation (1) can be rewritten as:

Si=3F5+9F 15+ 2B F e immesvmnss L1 Th s emssses )

By subtracting (2) from (1) we get

=815 P 18 A s g ol PP ) B8

Sp= IS5 TOPISF It . niniinn + Tha + Ty

0=3+[2+4 4648+, .. F{Ty—Tu)] ~ Ty

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+ [E2 {4+ (n—-2)2}] - T =0

- X1 [(";1’ (2n)] =T,

3+n(n-1)=T,
Now,
Sn = ELl Ty
=Y k1 {3+ k(k=1)}
S+ Y3 =Y Eak

- n(n+1}6(2n+1) % — n(n2+l)

£=2 [("“)g—hm+9—g(n+1)]
_ n[n?+8]

e 3

A %(nz +8)

~ The sum of the series is n/3 (n* + 8)
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22 F 510+ 17+ 26 + ssvsnnsuiuns

Solution:

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

Bi =2+ 5+ 10+ 1T +26+ .. coevssvss + L ¥ T e L)

Equation (1) can be rewritten as:

Su=a b P It 1720 F o ciniminns + Tt P T cnninsd (2)

By subtracting (2) from (1) we get

B =2+ 8+ 10+ 17426 F ovnvmswenn +Thar+Th

Bi= 2+5+10+17+26+...cc00cvee.. + Ty + T

0=2+[3+5+7+9+... +(Ta—Ta1)] - Ta

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

Now,
{n—1)

2+[ - {6+(n—2)2}]—T,,:0
2+ [n?-1]=T,
[‘n2+1]=Tn
Now,
Spn=3 0T
=ZL1(’¢2+1)

= g K+ j Jel |

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

6
n{n-+1)(2n+1)+6n
6
n(2n*+3n+7)

- 6

= %(2712 +3n+7)

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

.1+ + 13 +21 +...

Solution:

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

S =14+FFT+ 134 2+ crrmnsrsion i T T s L1

Equation (1) can be rewritten as:
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S0= L F3FTEIZFILAF oo e gl P (2)
By subtracting (2) from (1) we get
Bu=1+3+TH13F2L ... i+ T+ L

So= 1+3+7+13+21+ . eeenn...... + Ty + Ty

0=1+[2+4+6+8+ ...+ (Ta—Tai1)]-Ta

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

Now,

1+ |52 {4+ (n-2)2}] - T =0

1+ ['n2 — n] =15

[n2-n+1] =2

Now,
Sn — ELI Tk
=Y (¥ - k+1)

=i+ e 133 B

_ n(n+1)6(2n+1) S n(n2+1)

n{n+1) [ ap—_9
=32 ( 3 )"'"'

_ n:—-143
=n(25)

n 9
=—(n°+2
2 (n?+2)

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

4.3 7+ 14 + 2437 +%.

Solution:

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

S, &t 7Hg¥+24+37+............. + To1# T ... (1)

Equation (1) can be rewritten as:

SaP+T+14+24+3T+ .. covvvsmenss + Toa + Tt covnsons (2)

By subtracting (2) from (1) we get

Bn—= 3T+ 1A+-2A53TF .. o + Tt + Th

Ssg= 3+7+14+244+37+ .. icinnene. + Tha+ Ty

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

3+ [(“;” {8+(n—2)3}] —Tp=0

3+ [ @n+2)| -Ta=0

[3n2_2n+4] — Tn

[3n2 -2 +2]=1T,

Now,
Sn =21 Tk
=Y (3P -5 +2)
=g P+ 2300,k

_ n(n+1¥2ﬂ+l) 49— n(n;—l)

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

4
(r+1)(2r?)+8n
= s
=5 [r(n+1)+4]
=32 [n® +n+4]

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

S.1+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,

Sufl t @6+ +15+............. + Tii+ T wve (1)

Equation (1) can be rewritten as:

B =i/ 0 +10+15+............. Tl T os s (2)

By subtracting (2) from (1) we get

S:zl +3+6+10+15+ neeeen e 4+ Taq 4Ty

Sp= 1<k B sl 10k 15 oo soes + Ty + Ty

0=1+2+3+44+5+ ... HTy—Taa)] - Ts

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

1+ [‘“;1’ (4—|—(n—2)1)] T, =0

1+ [‘";” (n+2)] —T, =0

5] -

Now,

Sn:ZLlTk
_ E+k
=yr. (£2)
:%Z;::lkz"_%znk:lk

a(n+1)(2n+1) | n(ntl)
12 + 4

_ n(n+1) (on41
- ) (1)

_M(M)

4 3

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

= %(n—i— (n+2)

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



