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Formula for the sum

1)

ii)

iif)

1v)

Zk: 142434, +n =
k=1 2

Zkzz P+22+3% ... +n? =
k=1

2
Zn:k3 = P+2°+3+........ +n’ = {n(nﬂ)}
k=1

DM = I+1+1+.. +1 (n times) = n
k=1

Sum the following series up to n terms.
Question # 1

IX1+2%x4+3X7+

..........................

Solution
IXT+2X4 +3XT +iiiiiine 1+ (k—1)3
If 7, denotes the kth term of the series then =14+3k=3
T, =k(3k—2)=3k> -2k =3k-2
Let S, denotes the sum of first n terms of the series then
S, => (3K —2k)
k=1
=3Zk2_2zk _3 nn+1)2n+1) 5 n(n+1)
k=1 =1 6 2
_ n(n+1)2(2n+1) —n(n+1)
= n(n+1)(2n+1 -2) = n(n+1)2(2n—1) Answer
Question # 2
IX34+3X6+5X9 4., 1+ (k=1)2
Solution =1+2k-2
IX34+3X6+5X9 4., =2k -1
If 7, denotes the kth term of the series then
_ _ _ A2 3+(k-1)3
T, =Q2k-1)(3k)=6k" -3k 33r_3

=3k
Now do yourself as above
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Question # 3
IX44+2XT+3XI0+. e,

Solution
Do yourself as Question # 1

Question # 4
3XS54+5X9+ TX13+. i,

Solution
Do yourself as Question # 1

Question # 5
P43 45 4 e,
Solution

P43 +5 4 i 1+ (k=1)2
=1+2k-2
If 7, denotes the kth term of the series then =2k -1

T, =2k —1)’=4k> — 4k +1
Let S, denotes the sum of first n terms of the series then

S =Zn:(4k2 —4k+1)
k=1

=4Zn:k2—4zn:k+zn:(l) :4(n(n+1)6(2n+1)j_4(n(n2+l)j+n

=2n(n+1)(2n+1)_2(n(n+1))+n
3
2
:n(Z(n—i-l)(Zn—i-l)_2(n+1)+1j . 2(2n +2n+n+1)_2n_2+1
3 3
2 2 _ —
. 2(2n +3n+1)_2n_1 _, 4n"+6n+2—-6n-3
3 3
2_
=n n” —1 =2(4n2—1) Answer
3 3
Question # 6
2 +5 +8 e
Solution
22 +5 +8 i,
Let S, denotes the sum of first n terms of the series then 2+ (k=1)3
T, =Bk—1’=9k*> -6k +1 =2+3k-3
=3k—-1

Let S, be the sum of first n term of the series then
Now do yourself as above

Question # 7
2X 124+ 4AX 2% 4+ 6X3% e

Solution
X+ 4X2P 4+ 6X3 + e,
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If 7, denotes the kth term of the series then
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T, = (2k)(k)* =2k’ 2+ (k—1)2
Let §, denotes the sum of first n terms of the series then z;; 2k-2
S = y 2k3):2n k’
! ;( ; 14 (k=11
2 2 2 2 2 :1+k—1
_ (n(n+l)j L) il L
4 2
Question # 8
3X2°+5X37+ TX4 +ooeen,
Solution
322+ 5X 32+ TX4A + s 34 (k—1)2
If 7, denotes the kth term of the series then =3+2k-2
T =Qk+1)(k+1)*=Qk+1)(kK* + 2k +1) =2k+1
_ 93 2 2
—2k3+4k2+2k+k +2k+1 24 (k-DI
=2k’ +5k™ +4k+1 — 24 k—1
Let S, denotes the sum of first n terms of the series then —k+1
S, =Y (k> +5k + 4k +1)
k=1
=2 K +5) K +4) k+> ()
k=1 k=1 k=1 k=1
_,(nn+D) 2+5 nn+D)@n+D))  nn+l)
2 6 2
2 2
:2n(n+1) +5n(n+1)(2n+1)+2n(n+1)+n
4 6
2 2
_ [ nn +22n+1)+5(2n +2n+n+l)+2(n+1)+1j
3 2 2
_[n +22n tn, 52n +3n+1)+2n+2+1j
n+2n* +n 100> +15n+5 j
=n + +2n+3
2
. 3n’ +6n +3n+10n* +15n+5+12n+18
6
= 2(31@3 +16n* +30n+ 23) Answer
Question # 9
2X4XT +3X6X104+4X8X13 4+ ..o
Solution 2+ (k—Dl
2XAXT +3X6X10 + 4X8X13 + vovoeeerven :i+/f_1
=k+
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If 7, denotes the kth term of the series then

T, = 2(k +1) (k+1)(3k+4) = 2(k +1)* Bk +4) Jrey
=2(k*> +2k+1)(Bk +4) =3k +4
=3k + 6k> + 3k + 4k> +8k +4 j:éi‘lz)z
_ 273 2 = -
=3k +10k" +11k+4 ok +2=20k+1)
Now do yourself.
Question # 10
IX4Xx6+4XTXI0+7Xx10X14 +.......ccocn.....
Solution
IX4X6+4XTX10+TXI10X14 +................... 1+ (k=1)3
If 7, denotes the kth term of the series then i;;sz_ 3
T, =CBk-2)Bk+1) 22k +1) =23k -2)(Bk+1)(2k +1)
4+ (k—-1)3

=2(3k—2)(6k> + 2k +3k +1) =23k —2)(6k* +5k +1)  _, o .
=2(18k> + 15k + 3k —12k> =10k - 2) —3k+1
=2(18%* +3k> =Tk - 2)

6+ (k—14
=6+4k—4
Now do yourself. 4k 422202k +1)

Question # 11

I+(A+2)+A+24+3)+ .
Solution

I+(A+2)+A+24+3)+ i,
If 7, denotes the kth term of the series then

k(k+1
T,=14+2+43+........... +k:u:%(k2+k)

Let S, denotes the sum of first n terms of the series then
S, =Y. L +n) =12k2 +le
o\ 2 245 245
_l(n(n+1)(2n+1)j+l(n(n+l)j

2 6 2 2
_n(n+1) (2n+1)_|_1 _n(n+D)(2n+1+3
4 3 4 3
_ nn+1)( 2n+4 _ nn+1)(2n+4) Answer
4 3 12

Question # 12
P+@C+2)4+0*4+22+3) + e

Solution
P+@C+2)4+@4+22 43 )+,

If 7, denotes the kth term of the series then
www.mathcity.org
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k(k+1)(2k+1)
6
=%k(2k2 +2k+k+1) :ék(Zkz +3k+1)

T =1+2"+3" +.......... +k*=

=1(2k3 +3k° +k)=1k3 PEYEE
6 372 6

Let S, denotes the sum of first n terms of the series then
(1 1 1 1 1$ 1$
S = —k3+—k2+—kj=— E+=>k+=>k
) LR Y e )

:1(@}+1(n(n+1><2n+1>j+1(n<n+1>j

3 4 2 6 6 2
0D G+ @ue )+ 1) =200 2 4 an 4 142)
2
_ nn+1)(n” +3n+3) Answer
12
Question # 13
242+5)+2+5+8) F oo,
Solution
242+5)+2+5+8) F oo
If 7, denotes the kth term of the series then g n [2a +(n—1)d]
T.=2+5+8+........... + up to k terms "2

k k k 3,1
=2 [2@)+ (k=D3)] =4+ 3k =3]=_[3k+1]=2 k" +k

Now do yourself
Question # 14
Sum the series
(1) P=22 43" =4+ +(2n-=1°*-(2n)*
(i) 1P=3*+5 =7+, +(4n-3)-@n-1?’
P 1P+2° 1P+2°+3°
(1) —+ + R
1 2 3
Solution
(1)
1P =22 +3% 4%+, +(2n-1)°*-(2n)*

If 7, denotes the kth term of the series then
T, = (2k—1)* = (2k)* = 4k> —dk +1—4k> =4k +1
Now do yourself

(i) P=-345-T"+. . +(4n—-3)* —(4n-1)°
If 7, denotes the kth term of the series then
T, = (4k —3)> — (4k —1)* = (16k*> — 24k +9) — (16k> —8k +1)
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=16k> —24k +9—16k> +8k —1=—16k +8

Now do yourself
R G A
(1) —+ + o to n terms
1 2 3
If 7, denotes the kth term of the series then
P+2°+3 +. +k’
T, =
k
k(k+1)(2k+1)
_ 6 _k(k+DQ@2k+1) _(k+1)(2k+1)
k 6k 6
2k +2k+k+1 2k*+3k+1 2., 3. 1
= = =—k"+—k+—
6 6 6 6 6
L L L
3 2 6

Let S, denotes the sum of first n terms of the series then
(1 1 Iy 13 1$ 1<
S = (—k2+—k+—j:— E+=Yk+=> (1)
kZ:;‘ 3 2 6 3;‘ 2; 6;
_l(n(n+1)(2n+l)j+l(n(n+1)j+ﬁ

3 6 2 2 6
_ n(n+1)(2n+1) N n(n+1) +ﬁ _n (n+DH(2n+1) N n+l +l
18 4 3 2 9 2 3
_n (2n* +2n+n+1) N n+1+l _n 2n® +3n+1+ n+l 1
2 9 2 3 2 9 2 3
_n 4n° +6n+2+9n+9+6 _n 4n* +15n+17
2 18 2 18
= £(4n2 +15n+ 17) Answer
36
Question # 15
Find the sum of #n term of the series whose nrh term are given.
()3n* +n+1 (i) n* +4n+1
Solution
(1)
Since T, =3n" +n+1
Therefore T, =3k* + k +1
Now do yourself
(ii)
Do yourself
Question # 16
Given nth term of the series, find the sum to 2»n term.
() 3n*+2n+1 (i) n’ +2n+3
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Solution
(1)

Do yourself as below (Q # 16 (ii))
(1)  Since T =n"+2n+3

Therefore T, =k’ + 2k +3
Let S, denotes the sum of first n terms of the series then

5, =Y (K +2k+3)=> K +23 k+3> ()
k=1 k=1 k=1 k=1

2 2 2
_n (n+1) r n(n2+1) +3n=n(_”(”:1) +n+1+3j

(n(n +2n+1) n+4j=n(n3+2n2+n+n+4j
4

_ n’ +2n° +n+4n+16j
4

=2(w +2n° +5n+16)
4
Now for sum of first 2n terms put n = 2n
S, =%((2n)3 +2(2n)° +5(2n) +16)
:g(8n3 +8n” +10n+16) = 22”(4n +4n* +5n+8)

= n(4n3 +4n* +5n+ 8) Answer
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If you found any error, please report us at www.mathcity.org/error
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